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PART  I. 

OFFICERS  OF  THE  CORPS  OF  ENGINEERS. 

Status,  changes,  and  dlstrlbation  of  officers  of  corps,  3. 

THE  BOARD  OF  ENGINEERS 5 

POST  OF  WILLETS  POINT,  NEW  YORK.— U.  S.  ENGINEER  SCHOOL.— BAT- 
TALION OF  ENGINEERS.— ENGINEER  DEPOT. 

Officer  in  coMBfAND,  Maj.  John  G.  D.  Knight,  Corps  of  Engimebrs— 

Post  of  Willets  Point,  U.  S.  Engineer  School,  5;  Battalion  of  Engineers,  Engineer 
Depot,  6;  statement  of  funds,  new  appropriations,  7;  estimates,  7,  32. 

FORTIFICATIONS. 

pROtTKCTS,  temporary  defenses,  gnn  and  mortar  batteries,  8;  appropriations,  gnns 
and  carriages  provided,  9;  fortress  commander,  dynamite  batteries,  enlistment  of 
electricians,  11;  submarine  mines.  12;  preservation  and  repair  of  fortificationR,  sea 
walls  and  embankments,  sites,  13;  temporary  occupation  of  land,  national  defense 
(allotments),  defenses  of  coasts  of  Maine  and  New  Hampshire,  14;  Boston,  Mass., 
BoatheaHt  coast  of  Massachusetts  and  Rhode  Island,  at  New  Bedford,  Mass.,  and 
Newport,  R.  I.,  16;  eastern  entrance  to  Long  Island  Sound  and  coast  of  Connecti- 
ent,  entrances  to  New  York  Harbor,  18;  eastern  entrance  to  harbor,  southern 
entrance  to  harbor,  on  Long  Island  and  Sandy  Hook,  19:  Delaware  River,  20;  Balti- 
more, Md.,  21;  Washington,  D.  C,  22;  Hampton  Roads,  va.,  23;  coast  of  North  Caro- 
lina, ooasc  of  South  Carolina,  24 :  coast  of  Georgia  and  Cumberland  Sound,  Ga.  and 
Fla.,  25;  east  and  west  coasts  oi  Florida,  Key  West,  Fla.,  26;  Peusacola,  Fla.,  27; 
Mobile  and  Mississippi  Sound,  New  Orleans,  La.,  and  Sabine  Pass,  Tex.,  28;  Gal- 
Testou,  Tex.,  lake  ports  in  New  York,  29;  San  Diego,  Cal.,  San  Francisco,  Cal.,SO: 
mouth  of  Columbia  River,  31;  Puget  Sound,  estimates  for  1899-1900,  32. 

RIVER  AND  HARBOR  IMPROVEMENTS. 
Gknsbal  statement,  32. 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 
In  thb  chargb  of  Maj.  R.  L.  Hoxib,  Corps  of  Engixbbrs — 

Lnbeo  Channel,  Me.,  36;  Moosabec  Bar,  Me.,  37:  Narragnagus  Rirer,  Me.,  break- 
water from  Mount  Desert  to  Porcupine  Island,  Me.,  38;  harbor  at  Sullivan  Falls, 
Me.,  39;  Union  River,  Me.,  Bagadnce  River,  Me.,  40;  Penobscot  River,  Me.,  41; 
Rockland  Harbor,  Me.,  42;  Carvers  Harbor,  Vinalhaven,  Me.,  44;  Georges  River, 
Me.,  Kennebec  River,  Me.,  45;  Sasanoa  River,  Me.,  46;  Portland  Harbor,  Me.,  47; 
Saco  River,  Me.,  49;  Cocheco  River,  N.  H.,  50;  harbor  of  refuge  at  Little  Harbor, 
N.  H.,  51;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, surveys,  52. 

In  thb  chargb  of  Col.  8.  M.  Mansfibld,  Corps  of  Enginbbrs — 

Newburyport  Harbor,  Mass.,  53;  Merrimac  River,  Mass.,  54;  Powow  River,  Mass., 
55;  Essex  River,  Mass.,  harbor  of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  56:  har- 
bor at  Gloucester,  Mass.,  57;  harbor  at  Manchester,  Mass.,  58;  harbor  at  Lynn, 
Mass.,  59;  Mystic  and  Maiden  rivers,  Mass.,  60;  harbor  at  Boston,  Mass.,  61; 
Town  River,  Mhss.,  Weymouth  River,  Mass.,  64;  harbor  at  Scituate,  Mass.,  65; 
Plymouth  Harbor,  Mass.,  67;  harbor  at  Provincetown,  Mass.,  68;  harbor  at 
Chatham,  Mass.,  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  surveys,  69. 
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In  the  charge  of  Maj.  D.  W.  Logkwood,  Cobps  of  Exgikesrs— 

Harbor  of  refnge  at  Hyannis,  Mass.,  70;  harbor  ot  refuge  at  Nantacket,  Mass..  71; 
harbor  at  Vineyard  Haven,  Mass.,  72;  Woods  Hole  Channel,  Mass.,  73;  New  J3ed- 
ford  Harbor,  Mass.,  Canapitsit  Channel,  Mass.,  74:  Taanton  River,  Mass.,  75; 
Sakonnet  River,  R.  I.,  Pawtnoket  River,  R.  I.,  76;  Providence  River  and  Narra- 
ffansett  Bay,  R.  I.,  77;  Green  Jacket  Shoal,  Providence  River,  R.  I.,  78;  harbor  at 
Wickford,  K.  I.,  Viewport  Harbor,  R.  I.,  79;  harbor  of  refnge  at  Point  Judith.  R.  I., 
80;  entrance  to  Point  Jndith  Pond,  R.  I.,  81;  harbor  of  refuge  at  Block  Island, 
R.  I.,  822  Great  Salt  Pond,  Block  Island,  R.  I.,  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  83 ;  examinations  and  survey,  84. 

In  the  charqb  of  Maj.  Smith  B.  Leach,  Corps  of  Engineers— 

Pawcatnok  River,  R.  I.  and  Conn.,  85;  harbor  of  refnge  at  Stonington,  Conn.,  86; 
Mystic  River,  Conn.,  88;  Thames  River,  Conn.,  89;  Connecticut  River  below  Hart- 
ford, Conn.,  91;  harbor  of  refnge  at  Duck  Island  Harbor,  Conn.,  94;  New  Haven 
Harbor,  Conn.,  95;  breakwaters  at  New  Haven,  Conn.,  96;  Honsatonic  River, 
Conn.,  97;  Bridgeport  Harbor,  Conn.,  99;  Sangatuck  River  and  Westport  Harbor, 
Conn.,  102;  Norwalk  Harbor,  Conn.,  104;  Five-mile  River  Harbor,  Conn.,  105; 
Stamford  Harbor,  Conn.,  107;  harbor  at  Coscob  and  Mianus  River,  Conn.,  108; 
Greenwich  Harbor,  Conn.,  110;  surveys,  111. 

In  the  charge  of  Maj.  H.  M.  Adams,  Corps  of  Engineers — 

Port  Chester  Harbor,  N.  T.,  112;  Mamaroneck  Harbor,  N.  Y..  East  Chester  Creek, 
N.  Y.,  113;  Bronx  River,  N.Y.,  114;  Mattituck  Harbor,  N.Y.,  Port  Jefferson  Har- 
bor, N.  Y.,  115 ;  Huntington  Harbor,  N.  Y.,  116 ;  Glencove  Harbor,  N.  Y.,  117 ;  Flush- 
ing Bay,  N.Y.,  118;  Patchogue  River,  N.  Y.,  Browns  Creek,  Sayville,  N.  Y.,  119; 
Canarsie  Bay,  N.  Y.,  120;  Bay  Ridge  Channel,  the  triangular  area  between  Bay 
Ridge  and  Red  Hook  channels,  and  Red  Hook  and  Buttermilk  channels,  in  the 
harbor  of  New  York,  121 ;  Gowanus  Creek  Channel,  New  York  Harbor,  122 ;  New- 
town Creek,  N.  Y.,  123;  removing  sunken  vessels  or  craft  obstructing  or  endanger- 

.  ing  navigation,  survey,  124. 

In  the  charge  of  Brig.  Gen.  William  Ludlow  (now  Maj.  Gen.),  U.  S.  Volun- 
teers, Lieutknant-Colonel,  Corps  of  Engineers,  and  of  Maj.  H.  M.  Adams, 
C(»RPS  of  Engineers — 

Harlem  River,  N.  Y.,  124;  East  River  and  Hell  Gate,  N.  Y.,  126;  New  York  Harbor, 
N.  Y.,  127;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 128. 

In  thk  charge  of  Lieut.  Col.  A.  M.  Miller,  Corps  of  Engineers— 

Channel  between  North  and  South  Hero  islands,  Lake  Champlain,  Vt.,  128;  harbor 
at  Burlington,  Vt.,  129;  Otter  Creek,  Vt.,  Narrows  of  Lake  Champlain,  N.  Y.  and 
Vt.,  130;  Hudson  River,  N.  Y.,  131;  Sangerties  Harbor,  N.  Y.,  harbor  at  Rondout, 
N.  Y.,  134;  harbor  at  Peekskill,  N.  Y.,  Passaic  River,  N.  J.,  135;  channel  between 
Staten  Island  and  New  Jersey,  136;  Elizabeth  River,  N.  J.,  Raritan  River,  N.  J., 
137;  South  River,  N.  J.,  138;  Raritan  Bay,  N.  J.,  139;  Matawan  Creek,  N.  J.,  140; 
Keyport  Harbor,  N.  J.,  Shoal  Harbor  and  Compton  Creek,  N.  J.,  141;  Shrewsbury 
River,  N.  J.,  142;  Manasquan  River,  N.  J.,  143;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  144. 

In  the  charge  of  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers— 

Delaware  River,  N.  J.  and  Pa.,  144;  harbor  between  Phihvdelphia,  Pa.^nd  Camden, 
N.  J.,  147;  Schuylkill  River,  Pa.,  148;  ice  harbor  at  Marcushook,  Pa.,  149;  iron 
pier  in  Delaware  Bay  near  Lewes,  Del.,  150;  Delaware  Breakwater,  Del.,  151;  har- 
bor of  refuge,  Delaware  Bay,  Del.,  152 ;  Rancocas  River,  N.  J .,  153 ;  AUowav  Creek, 
N.  J.,  Cooper  Creek,  N.  J.,  154;  Goshen  Creek,  N.  .J.,  155;  removing  sunken  ves- 
sels or  craft  obstructing  or  endangering  navigation,  surveys,  156. 

In  the  charge  of  Wm.  F.  Smith,  United  States  Agent,  Major  of  Engineers, 
U.  8.  Army,  retired— 

Wilmington  Harbor,  Del.,  159;  ice  harbor  at  Newcastle,  Del.,  160;  Appoquinimink 
River,  Del.,  161;  Smyrna  River,  Del.,  162;  Mnrderkill  River,  Del.,  163;  Mispillion 
River,  Del.,  164;  Broadkiln  River,  Del.,  inland  waterway  from  Chincoteague  Bay, 
Va.,  to  Delaware  Bay  at  or  near  Lewes,  Del.,  166;  Susquehanna  River  above  and 
below  Havre  de  Grace,  Md.,  Chester  River,  Md.,  from  Crumpton  to  Jones  Landing, 
167;  Choptank  River,  Md.,  168;  La  Trappe  River,  Md.,  Warwick  River,  Md.,  169; 
Broad  Creek  River,  Del.,  170;  Nanticoke  River,  Del.  and  Md.,  171;  Wicomico 
River,  Md.,  Manokin  River,  Md.,  172;  Pocomoke  River,  Md.,  173:  Queenstown 
Harbor,  Md.,  Rockhall  Harbor  and  inner  harbor  at  Rockhall,  Md.,  174;  removing 
sonlien  vessels  <fr  ^aft  obstructing  or  endangering  navigation,  175. 
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In  tihe  chargk  of  Brio.  Gen.  Prtkr  C.  Hains,  U.  S.  Voluntrers,  Colonei., 
CoRi'B  OF  Engineers,  and  of  Lieut.  Charles  W.  Kutz,  Corps  of  Enoixekrs— 

Paiapsco  River  and  channel  to  Baltimore,  Md.,  175;  channel  to  Curtis  Bay,  in  Patap- 
SCO  River,  Baltimore  Harhor,  Md.,  176;  harbor  of  southwest  Baltimore  (Spring 
Garden),  Md.,  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 177. 

In  the  charge  of  Lieut.  Col.  Chas.  J.  Allen,  Corps  of  Engineers— 

Potomac  River  at  Washington,  D.  C,  178;  Occoquan  Creek,  Va.,  180;  Aquia  Creek, 
Va.,  182:  Nomini  Creek,  Va.,  183;  Lower  Machodoo  Creek,  Va.,  Rappahannock 
River,  va^  184;  Urbana  Creek,  Va.,  186;  York  River,  Va..  187;  Mattaponi  River 
Va.,  188;  Pamunkey  River,  Va.,  189;  James  River,  Va.,  190;  protection  of  James- 
town Island,  Va.,  191;  removing  sunken  vessels  or  craft  obstructing  or  endanger- 
ing navigation,  survey,  192. 

In  the  charge  of  Maj.  Thos.  L.  Caset,  Corps  of  Engineers— 

Harbor  at  Norfolk  and  its  approaches,  Va.,  193;  Western  Branch  of  Elizabeth  River 
Va.,  Nansemond  River,  \a.,  195;  Appomattox  River,  Va.,  196:  harbor  at  Cape 
Charles  City,  Va.,  197;  Naudua  CreeK,  Va.,  inland  water  route  rrom  Norfolk,  Va., 
to  Albemarle  Sound,  N.  C,  through  Cnrriluck  Sound,  198;  Roanoke  River,  N.  C. 
199;  Pasquotank  Kiver,  N.  C,  removing  sunken  vessels  or  craft  obstructing  c 
endangering  navigation,  200. 

In  the  charge  of  Capt.  W.  E.  Craighill,  Corps  of  Engineers — 

Ocracoke  Inlet,  N.  C,  201;  Fishing  Creek,  N.  C,  202;  Pamlico  and  Tar  rivers,  N.  C. 
203;  Contentnia  Creek,  N.  C,  Trent  River,  N.  C,  204;  Neuse  River,  N.  C,  205 
inland  waterway  between  Newbem  and  Beaufort,  N.  C,  harbor  at  Beaufort,  N.  C, 
206;  inland  waterway  between  Beaufort  Harbor  and  New  River,  N.  C,  207;  New 
River,  N.  C,  Black  River,  N.  C,  208;  North  East  (Cape  Fear)  River.  N.  C  209; 
Cape  Fear  River  above  Wilmington,  N.  C,  Cape  Fear  River  at  ana  below  Wil- 
mington, N.  C,  210. 

In  the  charge  of  Maj.  E.  H.  Ruffner,  Maj.  Frederic  V.  Abbot^  and  Lieut. 
Edwin  R.  Stuart,  Corps  of  Engineers— 

Waccamaw  River,  N.  C.  and  8.  C,  212;  Little  Pedee  River,  S.  C,  Great  Pedee  River, 
S.  C,  213;  Winyah  Bay,  S.  C,  214;  Santee  River,  S.  C,  216;  Wateree  River,  S.  C, 
217;  Congaree  River,  S.  C,  218;  Charleston  Harbor,  including  Mount  Pleasant 
and  Sullivan  Island  shore,  S.  C,  219;  Wappoo  Cut,  8.  C.,  Beaufort  River,  8.  C,  220. 

In  the  charge  of  Capt.  O.  M.  Carter  and  of  Capt.  Cassius  E.  Gillette,  Corps 
OF  Engineers— 

Savannah  Harbor,  Ga.,  221;  Savannah  River,  Ga.,  223;  Savannah  River  above 
Augusta,  Ga.,  224;  Darien  Harbor,  Ga.,  225;  Altamaha  River,  Ga.,  226;  Oconee 
River,  Ga.,  227;  Ocmulgee  River,  Ga.,  228;  Brunswick  Harbor,  Ga.,  229;  inside 
water  route  between  Savannah,  Ga.,  and  Fernandina,  Fla.,  230;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  231. 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Bentaurd,  Corps  of  Engineers— 

Cumberland  Sound,  Ga.  and  Fla.,  232;  St.  Johns  River,  Fla.,  234;  Volusia  Bar,  Fla., 
235;  Ocklawaha,  River,  Fla.,  236;  St.  Augustine  Harbor,  Fla.,  237;  Indian  River, 
Fla.,  Negro  Cut,  Fla.,  238;  Jupiter  Inlet,  Fla.,  Caloosahatchee  River,  Fla.,  239; 
Charlotte  Harbor  and  Pease  Creek,  Fla.,  240;  Sarasota  Bay,  Fla.,  241;  Manatee 
River,  Fla.,  242;  Withlacoochee  River,  Fla.,  243;  Suwanee  River,  Fla., 244;  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  surveys,  245. 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd  and  of  Capt.  Charles  H. 
McEinstry,  Corps  of  Engineers —  ^ 

Harbor  at  Key  West,  Fla.,  248. 

In  the  charge  of  Maj.  F.  A.  Mahan,  Corps  of  Engineers — 

Cftrrabelle  Bar  and  Harbor,  Fla.,  249;  Apalachicola  Bay,  Fla.,  250;  Apalachicola 
River,  the  Cut-off,  and  lower  Chipola  River,  Fla.,  Flint  River,  Ga.,  251;  Chatta- 
hoochee River,  Ga.  and  Ala.,  below  Columbus,  252;  Chattahoochee  River,  between 
Weetpoint  and  Franklin,  Ga.,  253;  Choctawhatchee  River,  Fla.  and  Ala.,  har- 
bor of  Pensacola,  Fla.,  254;  Escambia  and  Conocnh  rivers,  Fla.  and  Ala.,  255; 
Alabama  River,  Ala.,  256 ;  improvement  of,  and  operating  and  oare  of  canals  and 
other  works  of  navigation  on,  Coosa  River,  Ga.  and  Ala.,  257, 259 ;  examination,  259, 
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In  thb  ohabgb  ov  Maj.  Wm.  T.  Rossell,  Corps  of  Enoinxbba— 

Mobile  Harbor,  Ala.,  259;  Black  Warrior  River,  Ala.,  260;  operation  and  care  of 
locks  and  dams  on  Black  Warrior  River,  Ala.,  Warrior  and  Tombigbee  riyers,  Ala. 
and  Miss.,  261;  Tombigbee  River,  from  its  month  to  Demopolis,  Ala.,  262;  Tom- 
bigbee River,  from  Demopolis,  Ala.,  to  Colnmbus,  Miss.,  2(&;  Tombigbee  River, 
from  P\ilton  to  Columbus,  Miss.,  and  from  Walkers  Bridge  to  Fnlton,  Miss.,  Noxu- 
bee River,  Miss.,  264;  Pascagoula  River,  Miss.,  Chickasahay  River,  Miss,  265; 
Leaf  River,  Miss.,  Pearl  River,  below  Jackson,  Miss.,  266;  Pearl  River  between 
Carthage  and  Jackson,  Miss.,  Pearl  River  between  Edinburg  and  Carthage,  Miss., 
267;  Bogne  Chitto,  La.,  268;  surveys,  269. 

In  the  charge  of  Maj.  James  B.  Quinn,  Corps  of  ENonnEERS— 

Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  269; 
Chefdncte  River  and  Bogne  Falia,  La.,  Tickfaw  River  and  its  tributaries.  La.,  270; 
Amite  River  and  Bayou  Manchac,  La.,  271;  Bayou  Lafourche,  La  ,  Bayou  Plaque- 
mine,  Grand  River,  and  Pigeon  bayous,  La.,  272;  Bayou  Courtablean,  La.,  Bayou 
Teche,  La.,  274;  channel,  bay,  ana  passes  of  Bayou  Vermilion,  La.,  Mermeutau 
River  and  tributaries,  La.,  275;  mouth  and  passes  of  Calcasieu  River,  La.,  276; 
harbor  at  Sabine  Pass,  Tex.,  278:  Sabine  River,  Tex.,  279;  Pass  a  Loutre,  Missis- 
sippi River,  280;  removinj^  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  Homochitto  River,  Miss.,  281. 

In  the  charge  of  Lieut.  Col.  A.  M.  Miller  and  Maj.  James  B.  Quinn,  Corps 
OF  Engineers,  and  Col.  Charles  S.  Rich£,  U.  S.  Volunteers,  Captain 
Corps  of  Engineers^- 

Galveeton  Harbor,  Tex.,  282;  ship  channel  in  Galveston  Bay.  Tex.,  283;  operating 
and  care  of  Morgan  Canal,  Tex.,  channel  in  West  Galveston  Bay,  Tex.,  284 ;  Trinity 
River,  Tex.,  285;  Buffalo  Bayou,  Tex.,  286;  Brazos  River,  Tex.,  surveys,  287. 

WESTERN  RIVERS. 

In  the  charge  of  BIaj.  J.  H.  Willard,  Corps  of  Engineers — 

Red  River,  La.  and  Ark.j  289;  Red  River,  above  Fulton,  Ark.,  291;  Cypress  Bayou, 
Tex.  and  La.,  292;  Ouachita  and  Black  rivers,  Ark.  and  La.,  293;  Bayou  Barthol- 
omew, La.  and  Ark.,  BcBuf  Rivef,  La.,  294;  Tensas  River  and  Bayou  Mayon,  La., 
295;  Yazoo  River,  Miss.,  296;  mouth  of  Yazoo  River  and  harbor  at  Vicksburg, 
Miss.,  297;  Tallahatchie  River,  Miss.,  299;  Big  Sunflower  River,  Miss.,  300;  water 
gauges  on  the  Mississippi  River  and  its  principal  tributaries,  301 ;  survey,  302. 

In  the  charge  of  Capt,  W.  L.  Sibert,  Corps  of  Engineers— 

Removing  obstructions  in  Arkansas  River,  Ark.  and  Kans.,  Arkansas  River,  Ark., 
302;  White  River,  Ark., 304;  Black  River,  Ark.  and  Mo.,  305;  Current  River,  Ark. 
and  Mo.,  306;  St.  Francis  River,  Ark.,  307;  St.  Francis  River,  Mo.,  surveys,  308. 

In  the  charge  of  Maj.  Thos.  H.  Handbury,  Corps  of  Engineers— 

Removing  snags  and  wrecks  from  the  Mississippi  River  below  the  mouth  of  the 
Missouri  River.  309;  Mississippi  River  between  Ohio  and  Missouri  rivers,  310; 
harbor  at  St.  Louis,  Mo.,  312;  preventing  the  Mississippi  River  from  breaking 
through  into  the  Cache  River  at  or  near  a  point  known  as  Beechridge,  a  few 
miles  above  Cairo,  111.,  313. 

In  the  charge  of  Lieut.  Col.  W.  R.  King,  Capt.  C.  McD.  Townsend,  and  Lieui. 
Charles  Keller,  Corps  of  Engineers— 

Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River,  Improving  Mis- 
sissippi River  between  Missouri  River  and  St.  Paul,  Minn.,  314;  operating  und  care 
of  Des  Moines  Rapids  Canal  and  Dry  Dock,  operating  and  care  of  Galena  River 
mprovement.  111.,  316. 

In  the  charge  of  Lieut.  Col.  W.  A.  Jones  and  of  Maj.  Frederic  Y.  Abbot,  Corps 
OF  Engineers— 

Mississippi  River,  between  St.  Paul  and  Minneapolis,  Minn,  (construction  of  Lock 
and  Dam  No.  2),  316;  construction  of  reservoirs  at  head  waters  of  Mississippi  River, 
317 ;  operating  and  oare  of  reservoirs  at  head  waters  of  Mississippi  River,  318 ; 
Chippewa  River,  including  yeUow  banks.  Wis.,  319;  St.  Croix  River,  Wis.  and 
Minn.,  Minnesota  River,  Mum.,  Red  River  of  the  North,  Minn.  andN.  Dak.,  320; 
gauging  Mississippi  River  at  or  neai  St.  Paul,  Minn.,  survey,  323. 
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Ik  trs  charqk  ot  Caft.  J.  C.  Sanford,  Corps  of  Enoinrkra— 

Miuoori  River  between  Stabbe  Feny,  Mont.,  «nd  the  lower  limite  of  Sionx  Citj, 
Iowa,  323;  improying  Upper  Mieeoori  Biver  by  snagging,  Yellowstone  River, 
iiont.  and  N.  Dak.,  3^. 

In  thk  CHAftOK  OT  ICaj.  Dan  C.  Kinoman,  Corps  ov  Enginkrbs,  and  of  Lixut, 
Col.  John  Biddlk,  U.  8.  Yoluntbers,  Captain,  Corps  of  Enoinkbrs— 

Obion  River,  Tenn.,  330;  Forked  Deer  River,  Tenn.,  331;  North  or  Middle  Fork  of 
Forked  Deer  River,  Tenn.,  from  Dyersbnrg  to  the  Obion  River  and  thence  to  the 
Mississippi  River,  333;  Comberland  River,  Tenn.  and  Ky.,  below  Nashville,  334; 
above  Nashville,  336. 

In  thk  chabok  of  Maj.  Dan  C.  Kinoman,  Corps  of  ENOiNnRS— 

Tennessee  River  sy stem.  338;  Tennessee  River  above  Chattanooga,  Tenn.,  340;  below 
Chattanooga,  Tenn.,  341;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee 
River,  French  Broad  and  Little  Pigeon  rivers,  Tenn.,  344;  Clinch  River,  Tenn.,  346; 
surveys,  347. 

In  the  Chargk  of  Capt.  J.  G.  Wabrxn,  Corps  of  Enoinsnrs* 

Fslls  of  the  Ohio  River  at  Louisville,  Ky.,  inolading  Indiana  Chute  Falls,  347; 
operating  and  care  of  Louisville  ana  Portland  Canal,  Ky.,  349;  Wabash  River, 
Ind.  and  111.,  1>elow  Vincennes,  360;  Wabash  River  above  Vincennes,  operating 
and  care  of  lock  and  dam  at  Grand  Rapids,  Wabash  River,  White  River,  Ind.,  351 ; 
Tradewater  River^  Ky.,  Lock  No.  2,  Green  River,  at  Rnmsey,  Ky.,  362;  Green  River 
above  month  of  Big  Barren  River,  Ky.,  363;  operating  and  care  of  locks  and  dams 
on  Green  and  Barren  rivers,  Ky .,  Rough  River,  Ky.,  354 ;  operating  and  care  of 
lock  and  dam  in  Rough  River.  Ky.,  Kentucky  River,  Ky.,  366;  operating  and  care 
of  locks  and  dams  in  KentncKy  River,  Ky.,  356. 

IV  the    CHARON   OF    MaJ.  W.  H.  HBUBR    AND   OF  MaJ.   W.    H.   BiXBT,  CORPS  OF 

Enginkkrs— 

Ohio  River,  356 :  operating  snag  boats  on  the  Ohio  River,  operating  and  care  of  Davis 
Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  358;  movable  dams  Nos.  2, 3, 4,  5,  and 
6  in  the  Ohio  River,  359;  Muskingum  River,  Ohio,  operating  and  care  of  locks  and 
dams  on  Mnskinffum  River,  Ohio,  361;  Little  Kanawha  River,  W.  Va.,  362;  opera- 
ting and  care  of  lock  and  dam  in  Little  Kanawha  River,  W.  Va.,  Great  Kanawha 
Siver,  W.  Va.,  363:  operating  and  keeping  in  repair  the  seven  finished  lockn  and 
dams  in  the  Great  Kanawha  River,  W.  Va.,  Elk  River,  W.  Va.,  365;  Ganley  River, 
W.  Va.,  366;  New  River,  Va.  and  W.  Va.,  367;  Guyandotte  River,  W.  Va..  368; 
Big  Sandy  River,  W.  Va.,  369;  operating  and  care  of  lock  and  dam  in  Big  Sandy 
Biver,  370;  Tue  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  Levisa  Fork  of  Big 
Sandy  River,  Kj,,  371 ;  surveys,  372. 

In  thb  charob  of  Maj.  Chas.  F.  Powbll,  Corps  of  Emoinesrs— 

Monoogahela  River,  W.  Va.,  373;  operating  and  care  of  locks  and  dams,  Mononga- 
bela  River,  374;  Allegheny  River,  Pa.,  375;  locks  and  dams  at  Herr  Island,  above 
the  head  of  Six-mile  Uand,  and  at  Springdale,  Allegheny  River,  376 ;  surveys,  377. 

LAKE  RIVERS  AND  HARBORS. 

Is  TBX  CHAROK  OF  MaJ.  CLim^ON  B.  SEARS,  CORPS  OF  ENGINKBRS^ 

Harbor  at  Grand  Marais,  Minn.,  harbor  at  Agate  Bay,  Minn.,  378;  harbor  at  Duluth, 
Minn.,  and  Superior,  Wis.,  379;  harbor  at  Ashland,  Wis.,  380;  harbor  at  Ontona- 
iron,  Mich.,  381 ;  waterway  across  Keweenaw  Point  from  Keweenaw  Bay  to  Lake 
Bcperior,  Mich.,  382;  operating  and  care  of  waterway  across  Keweenaw  Point  from 
Keweenaw  Bay  to  Lake  Superior,  Mich.,  harbor  at  Marquette,  Mich.,  harbor  of 
rsfhge.  Marquette  Bay,  Mich.,  383;  harbor  of  refhge  at  Grand  Marais,  Mich.,  384; 
nmoving  rankan  Tassels  or  craft  obstructing  or  endangering  navigation*  385. 
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In  tfhb  charge  of  Capt.  Geo.  A.  Zinn,  CriRPs  of  ENonncvRS^ 

MenomiDee  Harbor,  Mich,  and  Wis.,  Menominee  River,  Mich,  and  Wis.,  385;  Ooonto 
Harbor,  Wis.,  386;  Pensaukee  Harbor,  Wis.,  Green  Bay  Harbor,  Wis.,  387;  Stur- 
geon Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  388;  operating  and  care  of  Stur- 
geon Bay  and  Lake  Michigan  Ship  Canal,  Stnrgeon  Bay  Canal  harbor  of  refuge, 
Wis.,  389;  Ahnapee  Harbor,  Wis.,  Kewaunee  Harbor,  Wis.,  390;  Two  Rivers 
Harbor,  Wis.,  391;  Manitowoc  Harbor,  Wis.,  Sheboygan  Harbor,  Wis.,  392;  Port 
Washington  Harbor,  Wis.,  harbor  of  refage,  Milwaukee,  Wis.,  393;  Milwaukee 
Harbor,  Wis.,  394;  South  Milwaukee  Harbor,  Wis.,  Racine  Harbor,  Wis.,  395; 
Kenosha  Harbor,  Wis.,  Waukegan  Harbor,  111.^396;  Fox  River,  Wis., 397;  operat- 
ing and  care  of  locks  and  dams  on  Fox  River,  Wis.,  survey,  399. 

In  thb  charge  of  Maj.  W.  L.  Marshall.  Corps  of  Engikbrrs — 

Chicago  Harbor,  HI.,  400;  Chicago  River,  HI.,  401;  Calumet  Harbor,  111.,  402;  Calu- 
met River,  111.  and  Ind.,  403;  Illinois  River,  111.,  404;  operating  and  care  of  La 
Grange  and  Kampsville  locks,  Illinois  River,  Illinois  ana  Mississippi  Canal,  111., 
406:  operating  and  care  of  Illinois  and  Mississippi  Canal — canal  around  lower 
rapids  of  Rock  River,  at  Milan,  111.,  408. 

In  the  charge  of  Lieut.  Col.  G.  J.  Lydeckbr  and  of  Capt.  C.  MoD.  Townsknd, 
Corps  of  Engineers— 

Michigan  City  inner  and  outer  harbors,  Ind.,  409;  St.  Joseph  Harbor,  Mich.,  410:  St, 
Joseph  River,  Mich.,  411  j  South  Haven  Harbor,  Mich.,  412;  Saugatuck  Harbor. 
Mich.,  413;  Kalamazoo  River,  Mich.,  Holland  (Black  Lake)  Harbor,  Mich.,  414; 
Grand  Haven  Harbor,  Mioh.,  415;  Grand  River,  Mich.,  416^  Muskegon  Harbor, 
Mich.,  White  Lake  Harbor,  Mich.,  417;  Pentwater  Harbor,  Mich.,  Ludington  Har- 
bor, Mich.,  418;  Manistee  Harbor,  Mich.,  419;  harbor  of  refuge  at  Portage  Lake, 
Manistee  County,  Mich.,  420;  fYankfort  Harbor,  Mich., 421;  Charlevoix  Harbor, 
Mich.,  422;  Petoskey  Harbor,  Mich.,  423;  survey,  424. 

In  the  charge  of  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Engineers — 

Ship  channel  connecting  waters  of  the  Great  Lakes  between  Chicago,  Dulnth,  and 
Buffalo,  424;  St.  Marys  River  at  the  falls,  Mich.,  426;  operating  and  care  of  St. 
Marys  Falls  Canul,  Mich.,  Hay  Lake  Channel,  St.  Marys  River,  Mich.,  427;  Che- 
boygan Harbor,  Mich.,  429;  Alpena  Harbor  (Thunder  Bay  River),  Mich.,  Saginaw 
River,  Mich.,  430;  Sebewaing  River,  Mich.,  431;  harbor  of  refuge  at  Sandbeach, 
Lake  Huron,  Mich.,  432;  mouth  of  Black  River,  Mich.,  Black  River  at  Port  Huron, 
Mich,,  433;  Pine  River,  Mich.,  434;  Belle  River,  Mich.,  St.  Clair  Flats  Canal,  Mich., 
435;  operating  and  care  of  St.  Clair  Flats  Canal,  Mich..  Clinton  River,  Mioh^  436; 
Detroit  River,  Mich.,  Rouge  River,  Mich.,  437;  turning  basin  in  Rouge  River, 
Mich.,  438;  surveys,  439. 

In  the  charge  of  Col.  Jared  A.  Smith,  Corps  of  Engineers— 

Monroe  Harbor,  Mich.,  440;  Toledo  Harlior,  Ohio,  441;  Port  Clinton  Harbor,  Ohio, 
Sandusky  Harbor,  Ohio,  443;  Huron  Harbor,  Ohio,  Vermilion  Harbor,  Ohio,  445; 
Black  River  (Lorain)  Harbor,  Ohio,  446;  Cleveland  Harbor,  Ohio,  447;  Fair  port 
Harbor,  Ohio,  449;  Ashtabula  Harbor,  Ohio,  450;  Conneaut  Harbor,  Ohio,  451; 
removing  sunken  vessels  or  oraft  obstructing  or  endangering  navigation,  surveys, 
452. 

In  the  charge  of  Maj.  Thomas  W.  Symons,  Corps  of  Engineers^ 

Erie  Harbor,  Pa.,  455;  harbor  at  Dunkirk,  N.  Y.,  456;  Buffalo  Harbor,  N.  T.,  458; 
Tonawanda  Harbor  and  Niagara  River,  N.  Y.,  460;  Niagara  River  from  Tonawanda 
to  Port  Day,  N.  Y.,  461;  Wilson  Harbor,  N.  Y.,  463. 

In  the  charge  of  Maj.  W.  S.  Stanton,  Corps  of  Engineers^ 

Harbor  at  Charlotte,  N.  Y.,  463;  harbor  at  Great  Sodus  Bay,  N.  Y.,  harbor  at  Little 
Sodus  Bay,  N.  Y.,  464;  harbor  at  Oswego,  N.  Y.,  465;  harbor  at  Sacketts  Harbor, 
N.  Y.,  harbor  at  Cape  Yinoent,  N.  Y.,  466;  shoals  between  Sister  Islands  and  Cross- 
over Light,  and  between  Ogdensburg  and  the  foot  of  Lake  Ontario,  St.  Lawrence 
River,  467;  harbor  at  Ogdensburg,  N.  Y.,  468. 

In  the  charge  of  Lieut.  Col.  Hiram  M.  Chtttendbn,  U.  S.  YoLUNTEERSy  Cap- 
tain, Corps  of  Engineers— 

Examination  of  reservoir  sites  in  Wyoming  and  Colorado,  410^  ^  t 
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PACIFIC  COAST. 
In  thk  ciiargk  of  Col.  Chas.  R.  Suter,  Corps  of  ENGiNSEBa^ 
Survey  of  oertain  rooks  in  San  Francisco  Harbor,  Cal.,  469. 

In  the  charok  of  Maj.  Chas.  E.  L.  B.  Davis,  Corps  of  Enginrers — 

San  Diego  Harbor,  Cal.,  deep-water  harbor  at  San  Pedro  Bay,  Cal.,  470;  Wilmington 
Harbor,  Cal.,  471;  San  Luis  Obispo  Harbor,  Cal.,  472. 

In  thk  charge  of  Maj.  W.  H.  Heukr,  Maj.  Chas.  E.  L.  B.  Davis,  and  Capt. 
Cassius  E.  Gillette,  Corps  ok  Engineers— 

Oakland  Harbor,  Cal.,  San  Joaaain  River,  Cal.^  473;  Mokelamne  River,  Cal.,  Sacra- 
mento and  Feather  rivers,  Cal.,  475;  Napa  River,  Cal.,  476;  Petalama  Creek,  Cal., 
Humboldt  Harbor  and  Bay,  Cal.,  477. 

Ik  the  charge  of  Maj.  W.  L.  Fisk,  Corps  of  Engineers,  and  of  Lieut.  Col. 
Charles  L.  Potter,  U.  8.  Volunteers,  Captain,  Corps  of  Engineers— 

Port  Orford  Harbor,  Oreg.,  479;  Coqnille  River,  Orej?.  (general  improvement),  480; 
Coqnille  River,  Oreg.,  between  Coqnille  and  Myrtle  Point,  481;  entrance  to  Coos 
Bay  and  Harbor,  Oreg.,  483;  harbor  at  Coos  Bay,  Ore^.  (dredging),  484;  Coos 
River,  Oreg.,  485;  Umpqua  River,  Oreg.,  486;  mouth  of  Sinslaw  River,  Oreg.,  487; 
Alsea  River,  Oreg.,  488;  Ynijnina  Bay,  Oreg.,  489;  Nestugga  River,  Oreg.,  491; 
Tillamook  Bay  and  Bar,  Oreg.,  41)2;  Upper  Columbia  and  Snake  rivers,  Oreg.  and 
Wash.,  493:  Columbia  River  at  Three-mile  RaptdR,  and  the  construction  and  equip- 
ment of  a  boat  railway  from  the  foot  of  Tlie  Dalles  Rapids  to  the  head  of  Celilo 
Falls,  Oreg.  and  Wash.,  405;  <  annl  at  the  Cascades,  Columbia  River,  Oreg.,  496; 
operating  and  care  of  canal  and  locks  at  the  Cascades  of  the  Columbia  River, 
Oreg.,  4^;  Columbia  River  between  Vancouver,  Wash.,  and  the  month  of  Wil- 
lamette River,  499;  Clearwater  River,  Idaho,  500;  examinations  and  surveys,  501. 

In  the  charge  of  Maj.  W.  L.  Fisk,  Corps  of  Engineers— 

Willamette  River  above  Portland,  and  Yamhill  River,  Oreg.,  504;  Columbia  and 
Lower  Willamette  rivers  below  Portland,  Oreg.,  505;  Columbia  River,  Ore^., 
below  Tongue  Point,  mouth  of  Columbia  River.  Oreg.  and  Wash.,  507;  Cowlitz 
River,  Wash.,  508;  gauging  waters  of  Columbia  River,  Oreg.  and  Wash.,  examina- 
tions and  surveys,  509. 

In  the  charge  of  Capt.  Harkt  Taylor,  Corps  of  Engineers— 

Willapa  River  and  Harbor,  Wash.,  511;  Grays  Harbor  and  bar  entrance,  Wash., 
512:  Chehalis  River,  Wash.,  Puget  Sound  and  its  tributary  waters.  Wash.,  514; 
harbor  at  Olympia,  Wash.,  waterway  connecting  Puget  Sound  with  lakes  Union 
and  Washin^^n,  516;  Everett  Harbor,  Wash.,  518;  Swinomish  Slough,  Wash., 
519;  Kootenai  River,  Idaho,  between  Bonners  Ferry  and  the  international  bound- 
ary line,  Kootenai  River,  above  Jennings,  Mont.,  521;  Flathead  River,  Mont., 
522 ;  examinations  and  surveys,  523. 

EXAMINATIONS,  SURVEYS,  AND  CONTINGENCIES  OF   RIVERS  AND  HAR- 
BORS  527 

SUPERVISION  OF  THE  HARBOR  OP  NEW  YORK. 

Lieut.  Commander  W.  L.  Field,  Lieut.  Commander  N.  J.  K.  Patch,  and  Liept. 
John  F.  Parker,  U.  S.  N.,  Supervisors 527 

MISSISSIPPI  RIVER  COMMISSION 528 

MISSOURI  RIVER  COMMISSION 629 

CALIFORNIA  DfiBRIS  COMMISSION 
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BRIDGING  NAVIGABLE  WATERS  OP  THE  UNITED  STATES. 

Under  auiharitft  of  special  acts  of  Conffress.—(l)  Bridf^e  of  the  city  of  Monroe.  La., 
across  Oaaohita  River  at  Deeiard  street,  (2)  bridge  of  the  Colnnibia  and  Red 
Monntaln  Railway  Company  across  Colnmbia  River  at  Northport,  Wash.,  (3) 
bridge  of  Marietta  and  Williaiustown  Bridge  Company  across  Ohio  Riyer  between 
Marietta,  Ohio,  and  Williamstown,  W.  Va.,  (4)  bridge  of  the  Mifflin  Kridge  Com- 
pany across  Monongahela  River  at  McKeesport,  Pa.,  ^5)  bridge  of  the  Louisville 
and  Portland  Bridge  Company  across  the  Louisville  ana  Portland  Canal,  (6)  bridge 
of  the  MiRsissippi  River,  Hambnrpr  and  Western  Railway  Company  across  Bayou 
Bartholomew,  Ark.,  (7)  bridge  of  Leflore  County,  Miss.,  across  Yazoo  River  at 
Greenwood,  (8)  bridge  of  the  Bellaire-Benwood  Bridge  Company  across  Ohio  River 
between  Bellaire,  Ohio,  and  Benwood,  W.  Va.,  531;  (9)  bridge  of  Dale  County, 
Ala.,  across  Choctawhatchee  Kiver  near  Newton,  (10)  bridge  of  Dale  County,  Ala., 
across  Choctawhatchee  Kiver  near  old  Hollis  Bridge,  (11)  bridge  of  the  Chicago, 
Milwaukee  and  St.  Paul  Railway  Company  across  Mississippi  River  between  Prairie 
dn  Chien,  Wis.,  and  North  McGregor,  Iowa,  (12)  bridge  of  Yazoo  and  Minsissippi 
Valley  Railroad  Company  across  Yalobusha  River,  in  Ledore  County,  Miss.,  (13) 
bridge  of  the  Jonesboro,  Lake  City  and  Eastern  Hailroad  Company  across  Lake  St. 
Francis  near  Lake  City,  Ark.,  (14)  bridge  of  the  Lewiston  Connecting  Bridge 
Company  across  Niagara  River  at  Lewiston,  N.  Y.,  (15)  bridge  of  the  I^wiston- 
Conoord  Biidge  Company  across  Snake  River  between  Lewiston,  Idaho,  and  Con- 
cord, Wash.,  532. 

Under  authority  of  Stats  laws, — (1)  Bridge  of  the  Erie  Railroad  Company  across  Pas- 
saic River  at  Newark,  N.  J.,  (2)  bridge  of  the  city  of  Boston,  Mass.,  across  Fort 
Point  Channel,  (3)  bridge  of  Butler  and  Mnhlenberg  counties,  Ky.,  across  Mud  River 
at  or  near  Rochester,  Ky.,  (4)  bridge  of  the  United  Railroads  of  Washington  across 
Wishka  River,  Wash.,  (5)  bridge  of  the  United  Railroads  of  Washington  across 
Hoquiam  River,  Wash.,  (6)  bridge  of  the  city  of  Bridgeport,  Conn.,  across  Yellow 
Mill  Pond  at  Stratford  avenue,  (7)  bridge  of  the  city  of  Appleton,  Wis.,  across 
the  United  States  Fox  River  Canal  at  Lake  street,  (8)  bridge  of  Osage  County, 
Mo.,  across  Gasconade  River  at  Rollins  Ferry,  (9)  bridge  of  Craven  County,  N.  C, 
across  Trent  River  at  Newbem,  (10)  bridee  of  the  city  of  Port  Huron,  Mich.,  across 
Black  River  at  Elm  wood  street,  (11)  bridge  of  the  city  of  New  York  across  tho 
channel  between  City  Island  and  Pelham  Bay  Park,  (12)  bridge  of  Cabell  County, 
W.  Va.,  across  Gnyandotte  River  at  Salt  Rock,  (13)  bridge  of  the  city  of  Chicago, 
111.,  across  Soutii  Fork  of  South  Branch  of  Chicago  River  at  Archer  avenue,  (14) 
bridge  of  the  city  of  New  York  across  Harlem  River  between  One  hundred  and 
forty-fifth  and  One  hundred  and  forty-ninth  streets,  (15)  bridge  of  the  Chicago, 
Burlington  and  Quinoy  Railroad  Company  across  Quinoy  Bay  at  Quincy,  111.,  533; 
(16)  bridge  of  the  Galveston,  Brazos  and  Southwestern  Railway  Company  across 
Chocolate  Bayou.  Tex.,  (17)  temporary  bridge  of  the  New  York  Central  and  Hud- 
son River  Railroad  across  Spuyten  Duyyil  Creek,  N.  Y.,  (18)  bridge  of  the  Detroit 
and  Lima  Northern  Railway  Company  across  Rouge  River  at  D^ray,  Mich.,  (19) 
bridge  of  the  Southeastern  and  Atlantic  Railroad  Company  across  Southern  Branch 
of  Elizabeth  River  at  Norfolk,  Va.,  (20)  bridges  of  the  city  of  New  York  across 
Bronx  River  at  Westchester  avenue,  (21)  bridge  of  the  town  of  Mukwa,  Wis.,  across 
Wolf  River  at  Northport,  in  said  town,  (22)  bridge  of  the  Rapid  Railroad  Com- 

?any  across  the  northwest  comer  of  Lake  St.  Clair,  Mich.,  (23)  bridge  of  the 
eoria  and  Pekin  Traction  Company  across  Illinois  River  at  Pekin,  111.,  (24) 
bridge  of  Whatcom  County,  Wasn.,  across  Nooksack  River  at  Orvis  Ferry,  (25) 
bridge  of  the  city  of  Saginaw,  Mich.,  across  Saginaw  River  at  Court  street,  (26) 
bridge  of  Bergen  County,  N.  J.,  aoross  Hackensack  River  at  Anderson  street, 
Hackensack,  N.  J.,  (27)  bridge  of  the  St.  Paul,  Mineapolis  and  Manitoba  Rail- 
way Company  across  Steamboat  River,  Minn.,  (28)  bridge  of  the  St.  Paul,  Minne- 
apolis and  Manitoba  Railroad  Company  across  Kabekona  Narrows,  Minn.,  534; 
(29)  bridge  of  Crayen  County,  N.  C,  across  Neuse  River  at  Newbem,  (30)  bridges 
of  the  BoHton  and  Providence  Railroad  Corporation,  the  Old  Colony  Railroad  Com- 

?any,  and  the  New  York,  New  Haven  and  Hartford  Railroad  Company,  across  Fort 
oint  Channel,  Boston  Harbor,  Mass.,  (31)  bridge  of  Jefferson  County,  Tex.,  across 
Taylors  Bayou,  (32)  bridge  of  the  Kerckhoff-Cuzner  Mill  and  Lumber  Company 
across  a  slough  of  Wilmington  Lagoon,  inner  harbor  of  §an  Pedro,  Cal.,  (33)  bridge 
of  the  Queen  Anne's  Railroad  Company  across  Lewes  Creek  at  Lewes,  Del.,  (34) 
bridge  rf  the  Eastern  Railway  Company  of  Minnesota  across  Mississippi  River  in 
Minnesota,  (35)  bridge  of  the  Eastern  Railway  Company  of  Minnesota  across  Ball 
Club  River,  Minn.,  736)  bridge  of  the  New  Kensington  Bridge  Company  across 
Allegheny  River  at  New  Kensington,  Pa.,  (37)  bridge  of  the  Monongahela  Connect- 
ing Railroad  Coinpany  across  Monongahela  River  near  Thirtieth  street.  South  Side, 
Pittsburg,  Pa.,  (38)  bridge  of  the  Pittsburg  and  Lake  Erie  Railroad  Company 
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■MOM  Toaf^io^eny  RiTer  between  MoKeenport  and  Reynoldton,  Pa.,  (39)  bridge 
of  Mr.  Daniel  Tboiupeon  across  Bayoa  Tecne  at  Calanet  Plantation,  La.,  (40) 
bridge  of  the  Lewistony  Bronswick  and  Bath  Street  Railway  aoroas  New  Meadows 
SiTer  between  Brunswick  and  West  Bath,  Me.,  (41)  bridge  of  the  town  of  Boame, 
Mass.,  acroes  Barlows  River,  (42)  bridge  of  the  Alleg:hen7  and  Western  Railway 
Company  across  Allegheny  Rirer  near  Mosgrore,  Pa.,  535;   (43)  bridge  of  the 
Charieeton  and  Seashore  Railroad  Company  across  a  cove  between  Mount  Pleasant 
and  Snllivan  Island,  S.  C,  (44)  bridge  of  the  Butters  Lumber  Company  across 
Lamber  River  near  Fairbluff,  N.  C,  (45)  bridge  of  the  Louisville  and  Nashville 
Railroad  Company  across  Tennessee  River  at  Danville,  Tenn.,  (46)  bridge  of  the 
Michigan  Central  Railroad  Companv  across  Little  Calumet  River  near  Chicago, 
IlL,  (47) '  ridge  of  the  Louisville  and  Nashville  Railroad  Company  across  Cumber- 
land River  at  Clarksville,  Tenn.,  (48)  bridge  of  the  county  of  Camden,  N.  J.,  across 
Cooper  Creek  at  State  street,  Camden,  N.  J.,  (49)  bridge  of  the  city  of  New  York 
across  Newtown  Creek  at  Greeupoint  avenue,  (50)  bridge  of  the  Charleston  and 
Seashore  Railroad  Company  across  Breach  Inlet,  between  Snllivan  Inland  and 
Long  Island,  S.  C,  (51)  bridge  of  the  parish  of  St.  Martin,  La.,  acroes  Bayou  Teche 
at  Breanx  Bridge,  St.  Martinville,  La.,  (52)  bridge  of  Walton  County,  Fla.,  across 
Black  Creek,  (53)  bridges  of  the  Norwich  and  Worcester  Railroad  Company  at 
entrance  to  Long  Cove  and  Clarks  Cove,  Thames  River,  Conn.,  (54)  bridge  of  Hay- 
wood County,  Tenn.,  across  Big  Hatchee  River  near  Brownsville^  (55)  bridge  of 
the  Atlantic  Coast  Line  across  Trent  River  near  PoUoksville,  N.  C,  536 ;  (56)  bridge 
of  Clatsop  County,  Oreg.,  across  Youngs  Bay  at  Astoria,  (57)  bridge  of  the  Wu- 
mington  Railway  Company  across  Cape  Fear  River  at  Navassa,  N.  C.,  (58)  bridge 
of  the  Wilmington  Railway  Bridge  Company  across  Northeast  Branch  of  Cape 
Fear  River  at  Hilton,  N.  C,  (59)  bridge  of  the  Pittsburg  and  Sharpsburg  Bridge 
Company  across  AUeghenv  River  from  Pittsbnrg  to  Sharpsburg,  Pa.,  (6())  bridge 
of  the  Mineral  Range  Railway  Company  across  Portage  Lake,  between  Houghton 
and  Hancock,  Mich.,  537. 
AlterttUoiu, — (1)  Bridge  of  the  Central  Pacific  Railroad  Company  and  the  Southern 
Pacific  Company  across  Sacramento  River  at  Tehama,  Cal.,  (2)  bridge  of  the  city 
of  New  York  across  Newtown  Creek  between  Vernon  and  Manhattan  avenues, 
537;  (3)  bridge  of  the  county  of  Alameda  across  San  Antonio  Estuary  (Oakland 
Creek)  between  Oakland  and  Alameda,  Cal.,  at  Webster  street,  538. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  Bridge  of  the  Far  Rockawav  Ferry  and  Improvement  Company  across  Far 
Rockaway  Bay,  N.  Y.,  (2)  bridge  of  the  New  York,  New  Haven  and  Hartford 
Railroad  Company  across  Sakonnet  River  at  Tiverton,  R.  I.,  (3)  bridge  of  the  city 
of  New  York  acrcMBS  Newtown  Creek  between  Vernon  and  Manhattan  avenues,  538. 

OCCUPANCY  OF  AJ^D  INJURY  TO  PUBLIC  WORKS  BY  CORPORATIONS  AND 

INDIVIDUALS..-. 638 

MISCELLANEOUS. 

BRIDGES  AT  WASHINGTON,  D.  C. 

>  (1)  Repair  of  the  Aqueduct  Bridge  across  Potomac  River,  539;  (2)  survey  and  plan 

for  a  memorial  bridge  across  Potomac  River  from  the  Naval  Observatory  grounds 
to  the  Arlington  estate,  Va.,  540;  (3)  survey  for  constrnotion  of  a  bridge  across 
the  Eastern  Branch  of  the  Potomac  River  (Anacostia  River)  in  line  with  MasRa- 
cliusetts  avenne  extended  eastward;  (4)  plans  and  estimates  of  cost  for  a  stone 
arch  bridge,  and  also  for  a  steel  bridge  with  stone  foundations,  over  Rock  Creek 
on  the  line  of  Massachusetts  avenue  extended,  541. 

MAINTENANCE  AND  REPAIR  OF  WASHINGTON  AQUEDUCT,  AND  INCREAS- 
ING THE  WATER  SUPPLY  OF  WASHINGTON,  D.  C. 

IV  THS  CHABOB  OF    COL.  TUEO.   A.   BiNOHAM,  U.   S.   ARMY,   LIBUT.  COL.   EdWARD 

Burr,  U.  8.   Volunteers.  Captain,   Corps  of  Enginrers,  and  Col.  D.  D. 
I  Oaillabd,  U.  8.  Volunteers,  Captain,  Corps  of  Engineers— 

^  (1)  Washington  Aqnednct^  542 ;  increasing  the  water  supply  of  Washington,  D.  C .,  646. 
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Post  of  Willets  Point,  N.  Y.,  563;  United  States  Engineer  School,  565;  Battalion  of 
Eugiueers,  569;  Engiueer  Depot,  570. 

APPENDIX  No.  3. 

LETTER  OF  BRIG.  GEN.  G.  L.  GILLESPIE,  U.  S.  VOLUNTEERS,  COLONEL, 
CORPS  OF  ENGINEERS,  COMMANDING  DEPARTMENT  OF  THE  EAST, 
UPON  THE  SUBJECT  OF  FORTRESS  COMMANDER 579 

APPENDIX  No.  4. 

FORTIFICATIONS,  INCLUDING  TORPEDO  DEFENSES,  FISCAL  YEAR  1897-98. 

A)  Coasts  of  Maine  and  New  Hampshire.  (In  the  charge  of  Maj.  R.  L.  Hoxie, 
Corp  of  Engineers. ) — 583. 

B)  Boston  Harbor,  Mass.  (In  the  ohftrge  of  Col.  S.  M.  Mansfield,  Corps  of  Engi- 
neers.)—592. 

C)  Southeast  Coast  of  Massachusetts  and  Rhode  Island,  at  New  Bedford, 
Mass.,  and  Newport,  R.  I.  (In  the  charge  of  M^j.  D.  W.  Lockwood,  Corps  of 
Engineers.  )~601. 

D)  Eastern  Entrance  to  Long  Island  Sound  and  Coast  of  Connecticut. 
(In  the  charge  of  Maj.  Smith  S.  Leach,  Corps  of  Engineers.)— 612. 

E)  New  York,  N.  Y.    (In  the  charge  of  Brig.  Gen.  William  Lndlow  (now  major- 

Seneral),  U.  S.  Volunteers,  lieutenant-colonel,  Corps  of  Engineers;  Maj.  H.  M. 
.dams,  Corps  of  Engineers,  and  Maj.  John  G.  D.  Knight,  Corps  of  Engineers. )— 624. 

F)  Delaware  River,  N.  J.,  Pa.  and  Del.  (In  the  charge  of  Lieut.  Col.  C.  W. 
Raymond,  Corps  of  Engineers.)— 637. 

G)  Baltimore,  Md.  (In  the  charge  of  Brig.  Gen.  Peter  C.  Hains,  U.  S.  Volunteers, 
colonel,  Corps  of  Engineers,  and  Lieut.  Charles  W.  Entz,  Corps  of  Engineers.  )-^ 
658. 

H)  Washington,  D.  C.  (In  the  charge  of  Lieut.  Col.  Chaa.  J.  Allen.  Corps  of  Engi- 
neers.)—667. 

I)  Hampton  Roads.  Va.  (In  the  charge  of  Maj.  Thos.  L.  Casey,  Corps  of  Engi- 
neers.)—679:  artesian  well,  Fort  Monroe,  687. 

J)  Coast  of  north  Carolina.  (In  the  charge  of  Capt.  W.  E.  Craighill,  Corps  of 
Engineers.)— 692. 

K)  Coast  of  South  Carouna.    (In  the  charge  of  Mai.  E.  H.  Ruifner,  Maj.  Fred- 
eric V.  Abhot,  and  Lieut.  Edwin  R.  Stuart,  Corps  of  Engineers.) — 697. 
(L)  Coast  op  Georgia  and  Cumberland  Sound,  Ga.  and  Fla.    (In  the  charge  of 

Capt.  O.  M.  Carter  and  Capt.  Cassias  E.  Gillette,  Corps  of  En^neers.) — ^707. 
(M)  East  and  West  Coasts  of  Florida.    (In  the  charge  of  Lieut.  Col.  W.  H.  H. 
Benyanrd,  Corp.  of  Engineer. )-7l6.  ^.^.^.^^^  ^^ (^OOgle 
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(N)  Key  West,  Fla.    (In  the  charge  of  Lient.  Col.  W.  H.  H.  Benyanrd  and  Capt. 

Charles  H.  MoKinstry,  Corps  of  £ngineers. )— '720. 
(0)  Prnsacoi^,  Fla.    (In  the  charge  of  Mi^.  F.  A.  Mahan,  Corps  of  Engineers.) — 

725. 
(P)  Mobile,  Ala.,  and  Mississippi  Sound.    (In  the  charge  of  Maj.  Wm.  T.  Rossell, 

Corps  of  Engineers.)— 737. 
(Q)  New  Orleans,  La.,  and  Sabine  Pajbs,  Tex.    (In  the  charge  of  Maj.  James  B. 

Qninn,  Corps  of  Engine^^.rs. ) — 744, 763. 
(R)  Galveston,  Tkx.     (In  the  charfi^e  of  Lient.  Col.  A.  M.  Miller,  Maj.  James  B. 

Q'linn,  and  Col.  Charles  S.  Rich^,  llTS.  Volunteers,  captain,  Corps  of  Engineers.) — 

765. 
(S)  Lake  Ports  in  New  York.    (In  the  charge  of  Lieut.  Col.  A.  M.  Miller  and  Mi^. 

W.  8.  Stanton,  Corps  of  Engineers.)— 773. 
(T)  San  Diego,  Cal.    (In  the  charge  of  Mi^.  Chas.  £.  L.  B.  Davis,  Corps  of  Engi- 

neers.)— 775, 
(U)  San  Francisco,  Cal.    (In  the  charge  of  Col.  Chas.  R.  Snter,  M^j.  W.  H.  Hener, 

and  M^.  Chas.  E.  L.  B.  Davis,  Corps  of  Engineers.) — 779. 
(Y)  Mouth  of  Columbia  River.    (In  the  charge  of  Maj.  W.  L.  Fisk,  Corps  of 

Engineers.)— 797. 
(W)  PuoBT  Sound,  Wash.    (In  the  charge  of  Capt.  Harry  Taylor,  Corps  of  Engi- 
neers.)—803. 

EIVBES   AliTD    HAEBORS,   ETC. 
APPENDIX  A. 

REPORT  OF  MAJ.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

Improvements. — Lnbec  Channel,  Me.,  813:  Moosabeo  Bar,  Me.,  815;  Narragna^s 
River.  Me.,  816;  breakwater  from  Monnt  Desert  to  Porcupine  Island,  Bar  Harl>or, 
Me.,  817:  harbor  at  Snllivans  Falls,  Me.,  818;  Union  River,  Me.,  819;  Bagaduce 
River,  Me..  821 ;  Penobscot  River,  Me.,  822;  harbor  at  Rockland,  Me.,  823;  Carvers 
Harbor,  Vinalhaven,  Me.,  826;  Georges  River,  Me.,  827;  Kennebec  River,  Me.,  828; 
Sasanoa  River,  Me.,  830;  Portland  Harbor,  Me.,  832;  Saco  River,  Me.,  834;  Cochoco 
River,  N.  H.,  835:  harbor  of  refuge  at  Little  Harbor,  N.  H.,  837;  removing  sunken 
vesselfl  or  craft  oostructing  or  endangering  navigation,  838. 

SUBVXTS.— Union  River,  Me.,  839;  Bagadnce  River,  Me.,  842. 

APPE1^^DIX  B. 

REPORT  OF  COL.  S.  M.  MANSFIELD,  CORPS  OF  ENGINEERS. 

Improvements.— New bnryport  Harbor,  Mass.,  847;  Merrimac  River,  Mass,  850; 
Powow  River,  Mass.,  8&1;  Essex  River,  Mass.,  852;  harbor  of  refuge,  Sandy  Bay, 
Cape  Ann,  Mass.,  853 ;  harbor  at  Gloucester,  Mass.,  856 ;  harbor  at  Manchester,  Mass., 
859;  harbor  at  Lynn,  Mass.,  860;  Mystic  and  Maiden  rivers,  Mass.,  862;  harbor  at 
Boston,  Mass.,  864 ;  Town  River,  Mass.,  872 ;  Weymouth  River,  Mass.,  873 ;  harbor  at 
Scituate,  Mass.,  875;  harbor  at  Plymouth,  Mass., 877;  harbor  atProvincetown,  Mass., 
8(79;  harbor  at  Chatham,  Mass.,  882;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  883. 

SuRVETS.— Merrimac  River,  Mass.,  884;  Boston  Harbor,  Mass.,  886. 

APPENDIX  0. 

REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  of  refuge  at  Hyannis,  Mass.,  896;  harbor  of  refuge  at  Nan- 
tucket, Mass.,  898;  Vineyard  Haven  Harbor,  Mass.,  901;  Woods  Hole  Channel, 
Mass.,  903:  New  Bedford  Harbor,  Mass.,  906:  Canapitsit  Channel.  Mass.,  908; 
Taunton  River,  Mass.,  910;  Sakonnet  River,  R.  I.,  911;  Pawtucket  River,  R.  I., 
913;  Providence  River  and  Narragansett  Bay,  R.  I.,  915;  Green  Jacket  Shoal, 
Providence  River,  R.  I.,  918;  Wickford  Harbor.  R.  I.,  919;  Newport  Harbor,  R.  I., 
921:  harbor  of  refuge  at  Point  Judith,  R,  I.,  923 ;  entrance  to  Point  Judith  Pond, 
R.  I.y  harbor  of  refuge  at  Block  Island,  R.  I.,  926;  Great  Salt  Pond,  Block  Island, 
B.  I.y  929;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 981. 

Examinations  and  SURVET.—Herring  River,  Harwich,  Mass.,  932;  Salt  Pond,  Har- 
wich, Mass.,  934;  inner  harbor  at  Point  Judith  Pond,  R.  I.,  986. 
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APPENDIX  D. 

REPORT  OF  MAJ.  SMITH  8.  LEACH,  CORPS  OF  ENGINEERS. 

Improvsmbnts.— Pawcatnck  River,  R.  I.  and  Coun.,941;  harbor  of  refage  at  Ston- 
ing ton,  Conn.,  944;  Mystic  River,  Conn.,  945;  Tliames  River,  Conn.,  947 ;  Conneoti- 
cnt  River  below  Hartford,  Conn.,  949;  harbor  of  refuge  at  Dack  Island,  Conn., 
953;  New  Haven  Harbor,  Conn.,  955;  breakwaters  at  New  Haven,  Conn.,  958; 
Housatonic  River,  Conn.,  959;  Bridgeport  Harbor,  Conn.,  961;  Saugatnck  River 
and  Westport  Harbor,  Conn.,  964;  Norwalk  Harbor,  Conn.,  966;  Five-mile  River 
Harbor,  Conn.,  968;  Stamford  Harbor,  Conn.,  970;  harbor  at  Cos  Cob  and  Mianas 
River,  Conn  ,  972;  Greenwich  Harbor,  Conn.,  974. 

BuRVKYS.— Connecticut  River  between  Hartford,  Conn.,  and  Holyoke,  Mass.,  976; 
South  Norwalk  Harbor,  Conn.,  989. 

APPENDIX  E. 
REPORT  OF  MAJ.  H.  M.  ADAMS,  CORPS  OF  ENGINEERS. 

Imfrovrmbnts. — Port  Chester  Harbor,  N.  Y.,  993 :  Mamaroneck  Harbor,  N.  Y.,  995 
East  Chester  Creek,  N.Y.,  997;  Bronx  River,  N.Y.;  999;  MattiJ;uck  Harbor,  N.  Y. 
1001;  Port  Jefferson  Harbor,  N.Y.,  1002;  Huntington  Harbor,  N.  Y.,  1005;  Qlen 
cove  Harbor,  N.  Y,,  1007;  Flushing  Bay,  N.  Y.,  1008;  Patchogue  River,  N.  Y.,  1010 
Browns  Creek,  Sayville,  N.  Y.,  1012;  Canarsie  Bay,  N.  Y.,  1014;  Bay  Ridge  Chan- 
nel, the  triangular  area  between  Bay  Ridge  and  Red  Hook  channels,  and  Red 
Hook  and  Buttermilk  channels,  in  the  harbor  of  New  York,  1016;  Gowanus  Creek 
Channel,  New  York  Harbor,  1020:  Newtown  Creek,  N.  Y.,  1022;  removing  sunken 
vessels  or  criift  obstructing  or  endangering  navigation,  1025. 

Harbor  Lines.— East  side  of  East  River,  Long  Island  City,  N.  Y.,  from  canal  of 
Devoe  Manufacturing  Company  to  Newtown  Creek,  1025:  Brooklyn  side  of  Eaat 
River,  N.  Y.,  between  Hamilton  avenue  and  New  York  ana  Brooklyn  Bridge,  1028. 

APPENDIX  F. 
REPORT  OF  MAJ.  H.  M.  ADAMS,  CORPS  OF  ENGINEERS. 

Improvements.— Harlem  River,  N.  Y.,  1031 ;  East  River  and  Hell  Gate,  N.  Y.,  1036; 
New  York  Harbor,  N.  Y.,  1038;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1041. 

APPENDIX  G. 
REPORT  OF  LIEUT.  COL.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Improvements.— Burlington  Harbor,  Vt.,  1043;  Otter  Creek,  Vt.,  1045;  Narrows  of 
Lake  Champlain,  N.  Y.  and  Vt.,  1046;  Hudson  River,  N.  Y.,  1047:  harbor  at  Sau- 
gerties.  N.  Y.,  1056;  harbor  at  Rondout,  N.  Y.,  1057;  harbor  at  Peekskill,  N.  Y., 
1068;  Passaic  River,  N.  J.,  1059;  channel  between  Staten  Island  and  New  Jersey, 
1060;  Elizabeth  River,  N.  J.,  1061;  Raritan  River,  N.  J.,  1062;  South  River,  N.  J., 
1064;  Raritan  Bay,  N.  J.,  1065;  Matawan  Creek,  N.  J.,  1066;  harbor  at  Keyport, 
N.  J.,  1067;  Shoal  Harbor  and  Compton  Creek,  N.  J.,  1068;  ShrewsburvRiver,N«J., 
1069;  Manasquan  River^  N.  J^1070;  removing  sunken  vessels  or  crart  obstructing 
or  endangering  navigation,  1072. 

Harbor  Lurss.— East  shore  of  Hudson  River  in  front  of  city  of  Yonkers,  N.  T.,  1072. 

PAET    II. 

APPENDIX  H. 
REPORT  OF  LIEUT.  COL.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

Improvkmbmts.— Delaware  River,  N.  J.  and  Pa.,  1075;  harbor  between  Philadel- 
phia, Pa.,  and  Camden,  N.  J.,  1085;  Schuylkill  River,  Pa.,  1089;  ice  harbor  at 
Marcnshook,  Pa.,  iron  pier  in  Delaware  Bay,  near  Lewes,  Del.,  1093;  Delaware 
Breakwater,  Del.,  1094;  harbor  of  refuge,  Delaware  Bay,  Del.,  1096;  Rancocas 
River,  N.  J.,  1097;  Alloway  Creek,  N.  J.,  1099;  Cooper  Creek,  N.  J.,  1100;  Goshen 
Creek,  N.  J.,  1102;  removing  sunken  yessels  or  craft  obstructing  or  endangering 
navigation,  1104. 

Survstb.— Delaware  River  firom  Philadelphia,  Pa.,  to  deep  water  in  Delaware  Bay, 
1105;  SohaylUll  River,  Pm.,  Uli;  Mantna  Creek,  N.  J.,  1122;  Abaecoa  Inlet,  N.  J., 
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APPENDIX  L 

REPORT  OF  WM.  F.  SMITH,  UNITED  STATES  AGENT,  MAJOR  OP  ENGI- 
NEERS, UNITED  STATES  ARMY,  RETIRED. 

JjiPROVBMENTB.— Wilmington  Harbor,  Del.,  1145:  ioe  harbor  at  Newcastle,  Del., 
Appoqninimink  River,  Del.,  1149;  Smyrna  Rirer,  Del.,  1151 ;  Mnrderkill  River,  Del., 
1152;  MiBpillion  Riyer,  Del.,  1154;  Broadkiin  River,  Del.,  inland  waterway  from 
Chincoieagae  Bay,  Ya.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  1156:  Saeqne- 
hanna  River,  above  and  below  Havre  de  Grace,  Md.,  1157:  Chester  River,  Md., 
from  Cnimpton  to  Jones  Landing,  1159;  Choptank  River,  Md.,  1160;  La  Trappe 
River,  Md.,  1161;  Warwick  River,  Md.,  1163;  Broad  Creek  River,  Del.,  1164;  Nan- 
ticoke  Rirer,  DeL  and  Md.,  1165;  Wicomico  River,  Md.,  1166;  Manokin  Riyer, 
Md.,  Pocomoke  River,  Md.,  1168;  Qneenstown  Harbor,  Md.,  1170;  Hockhall  Harbor 
and  inner  harbor  at  Rookhall,  Md.,  1171 ;  removing  sunken  yesseb  or  craft  obstruct- 
ing or  endangering  nayigation,  1172.  . 

APPENDIX  J. 

REPORT  OP  LIEUT.  CHARLES  W.  KUTZ,  CORPS  OF  ENGINEERS. 

iMPBOvxmENTS. — Patapeco  River  and  channel  to  Baltimore,  Md.,  1175;  channel  to 
Curtis  Bay,  in  Patapsco  River,  Baltimore  Harbor,  Md.,  1180;  harbor  of  southwest 
Baltimore  (Spring  Garden),  Md.,  removing  sunken  yeasels  or  craft  obstructing  or 
endangering  navigation,  1181. 

APPENDIX  K. 

REPORT  OP  LIEUT.  COL.  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Improvsmbnts. — Potomac  Riyer  at  Washington,  D.  C,  1183;  Occoauan  Creek,  Ya., 
1190;  Aqaia  Creek,  Va.,  1193;  Nomini  Creek,  Va.,  1195;  Lower  Machodoc  Creek, 
Va.,  1197;  Rappahannock  River,  Va.,  1198;  Urbana  Creek,  Va.,  1202;  York  River, 
Va.,1203;  Mattaponi  River,  Va.,  1206;  Pamnnkey  River, Va.,  1208;  James  River, Va., 
1209;  protection  of  Jamestown  Island,  Va.,  1219;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  1221. 

APPENDIX  L. 

REPORT  OP  MAJ.  THOS.  L.  CASEY,  CORPS  OF  ENGINEERS. 

Ibcpbovkmients. — Harbor  at  Norfolk  and  its  approaches,  Va.,  1223 ;  Western  Branch 
of  Elizabeth  River,  Va.,  1225;  Nansemoud  River,  Va.,  1226;  Appomattox  River,  Va., 
1227;  harbor  at  Cape  Charles  City,  Va.,  Nandua  Creek,  Va.,  1229;  inland  water 
route  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  through  Currituck  Sound,  1230; 
Roanoke  River,  N.  C.,  1232;  Pasquotank  River,  N.  C,  1233;  removing suuken  vessels 
or  craft  obetructing  or  endangering  navigation,  1234. 

APPENDIX  M. 

REPORT  OP  CAPT.  W.  E.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

IicpRovKinDrT8.—0cracoke Inlet,  N.  C,  1237:  Fishing  Creek,  N.  C,  1239;  Pamlico  and 
Tar  rivers,  N.  C,  1240;  Contentnia  Creek,  N.  C,  1242;  Trent  River,  N.  C.,1243; 
Neuse  River,  N.  C.,  1245;  inland  waterway  between  Newbern  and  Beaufort,  N.  C, 
1246;  harbor  at  Beaufort,  N.  C,  1247 ;  inland  waterway  between  Beaufort  Harbor 
and  New  River,  N.  C,  1249 :  New  River,  N.  C,  1250;  Black  River,  N.  C,  1251 ;  North 
East  (Cape  Fear)  River,  N.  C,  1252;  Cape  Fear  River  above  Wilmington,  N.  C.y 
1253;  Gape  Fear  Riyer  at  and  below  Wilmington,  N.  C,  1255. 

APPENDIX  N. 

REPORT  OF  MAJ.  E.  H.  RUFFNER,  CORPS  OP  ENGINEERS. 

IMPROVKMXMTS.— Waccamaw  River,  N.  C.  and  S.  C,  1265;  Little  Pedee  River,  S.  C, 
1267;  Great  Pedee  River,  S.  C,  1269;  Winyah  Bay,  S.  C,  1272;  Santee  River, 
8.C.,  1275;  Wateree  River,  8.  C,  1278;  Congaree  River,  8.  C,  1280;  Charleston 
Harbor,  including  Sullivan  Island  and  Mount  Pleasant  shore,  S.  C,  1283;  Wap- 
poo  Cnt»  S.  C,  1286;  Beaufort  River,  S.  C,  1288. 
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APPENDIX  O. 

REPORT  OF  CAPT.  CA8SIUS  E.  GILLETTE,  CORPS  OP  ENGINEERS. 

Improvements.— Savannah  Harbor,  Ga.,  1291;  Savannah  RiTer,Ga.,  1299;  Savan- 
nah River  above  Augnata,  6a.,  1301;  Darien  Harbor,  Ga.,  1303;  AltamaJia  River, 
Ga.,  1306;  Oconee  River,  Ga.,  1308;  Ocmulgee  River,  Ga.,  1310;  Brunswick  Har- 
bor,  Ga.,  1313;  inside  water  route  between  Savannah,  Ga.,  and  Fernandina,  Fla., 
1318;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 

APPENDIX  P, 

REPORT  OF  LIEUT.  COL.  W.  H.   H.  BENYAURD,  CORPS  OP  ENGINEERS. 

Improvements. — Cumberland  Sound,  Ga.  and  Fla.,  1323;  St.  .Johns  River,  Fla.,  1327; 
Volusia  Bar,  Fla.,  1330;  Ocklawaha  River,  Fla.,  1331;  St.  Augustine  Harbor,  Fla., 
1332;  Indian  River,  Negro  Cut,  Jupiter  lulet,  Fla.,  1333;  Caloosahatchee  River, 
Fla.,  1334:  Charlotte  Harbor  and  Pea«e  Creek,  Fla.,  1335;  Sarasota  Bay,  Fla., 
1337;  Manatee  River,  Fla.,  1338;  Withlacoocbee  River,  Fla.,  1340;  Suwanee  River, 
Fla.,  1341 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 1343. 

Surveys.— St.  Johns  River,  Fla.,  at  Orange  Mills  Flats,  below  Palatka,  1343;  St. 
Lucia  Inlet  and  River,  Fla.,  1348;  Hillsboro  Baj,  Fla.^  from  its  couflnence  with 
Tampa  Bay,  through  Hillsboro  Bay  and  River,  to  the  city  of  Tampa,  1357;  Anclote 
River,  Fla.,  1361;  Withlacoocbee  River,  Fla.,  from  its  mouth  totlie  head  of  navi- 
gation, 1363. 

APPEIiTDIX  Q. 

REPORT  OF  LIEUT.  CHARLES  H.  McKINSTRY,  CORPS  OF  ENGINEERS. 
Improvement. — Harbor  at  Key  West,  Fla.,  including  entrance  thereto,  1371. 

APPENDIX  E. 

REPORT  OF  MAJ.  F.  A.  MAHAN,  CORPS  OF  ENGINEERS. 

iBfPROVEMBNTS. — Carrabello  Bar  and  Harbor,  Fla.,  1375;  Apalachicola  Bay,  Fla., 
1377;  Apalachicola  River,  the  Cut-off  and  lower  Chipola  River,  Fla.,  1381;  Flint 
River,  Ga.,  1383;  Chattahoochee  River,  Ga.  and  Ala.,  1887;  Choctawhatchee 
River,  Fla.  and  Ala.,  1394;  Pensacola  Harbor,  Fla.,  1397;  Escambia  and  Conecuh 
rivers,  Fla.  and  Ala.,  1403;  Alabama  River,  Ala.,  1405:  Coosa  River,  Ga.  and  Ala., 
1413;  operating  and  care  of  canals  and  other  works  of  navigation  on  Coosa  River, 
Ga.  and  Ala.,  1422. 

Examination. —Chipola  River,  Fla.,  from  Marianna  to  its  conneotion  with  the 
Apalachicola  River,  1423. 

APPEIiTDIX  S. 

REPORT  OF  MAJ.  WM.  T.  ROSSELL,  CORPS  OP  ENGINEERS. 

Improvements.— Harbor  at  Mobile,  Ala.,  1425;  Black  Warrior  River,  Ala.,  from  Tus- 
caloosa to  Daniels  Creek,  1430;  operating  and  care  of  locks  and  dams  on  Black 
Warrior  River,  Ala.,  1431;  Warrior  and  Tombigbee  rivers,  Ala.  and  Miss..  1434; 
Noxubee  River,  Miss.,  1440;  Pascagoula  River,  Miss.,  1441;  Chickasahay  River, 
Miss.,  Leaf  River,  Miss.,  1442;  Pearl  River,  below  Jackson,  Miss.,  1443;  Pearl  River 
between  Carthage  and  Jackson,  Miss.,  1444;  Pearl  River  between  Edinburg  and 
Carthage,  Boa:ne  Chitto,  La.,  1445. 

Survey. — Canal  to  connect  Black  Warrior  River  and  Five-mile  Creek,  Ala.,  1440. 

APPENDIX  T. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1447. 
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APPENDIX  U. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Improvements.— Chef ancte  Rivei  and  Bogae  Falia,  La.,  1464 ;  Tiokfaw  River  and 
trlbataries,  La.,  1465 ;  Amite  River  and  Bay  on  Manchac,  La.,  1467 ;  Bayou  Lafourche, 
La.,  1468;  Bayou  Plaquemine,  Grand  River,  and  Pigeon  bayous.  La.,  1471;  Bayou 
Courtablean,  La.,  1474;  Bayou  Teche,  La.,  1475;  channel,  bay,  and  passes  of  Bayou 
Vermilion,  La.,  1477;  Meraientau  River  and  tributaries,  La.,  1478;  mouth  and 
passes  of  Calcasieu  River,  La.,  1480:  harbor  at  Sabine  Pass.  Tex.,  1482;  Sabine 
River,  Tex.,  1485;  cloBing  crevasse  m  Pass  a  Loutre,  Mississippi  River,  14^; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1489. 

Survey.— Homochitto  River,  Miss.,  1489. 

APPBIiTDIX  V. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OP  ENGINEERS. 

IMPKOVEMKNTS.—Galveston  Harbor,  Tex.,  1491;  ship  channel  in  Galveston  Bay, 
Tex.,  1505;  operating  and  care  of  Morgan  Canal,  Tex.,  channel  in  West  Galveston 
Bay,  Tex.,  1507;  Trinity  River,  Tex.,  1508;  Buffalo  Bayou,  Tex.,  1610;  Brazos 
River,  Tex.,  1511. 

Surveys.— Month  of  Double  Bayou,  on  east  side  of  Galveston  Bay,  Tex.,  1512;  chan- 
nel from  mouth  of  .jetties  at  Galveaton,  Tex.,  through  existing  sbip  channel  and  up 
Buffalo  Bayou  to  Houston,  and  for  a  harbor  at  or  near  Houston,  1515;  character 
and  value  of  improvements  made  at  the  Pass  of  Aransas,  Tex.^  by  the  Aransas  Pass 
Harbor  Company,  1527. 

Harbor  Lines.— Galveston  Harbor,  Tex.,  1571. 

APPEIiTDIX  W. 

REPORT  OF  MAJ.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

Improvements. — Red  River,  La.  and  Ark.,  1575;  Red  River  above  Fulton,  Ark., 
1588;  Cypress  Bayou,  Tex.  and  La.,  1589;  Ouachita  and  Black  rivers.  Ark.  and  La., 
1594;  Bayou  Bartholomew,  La.  and  Ark.,  1613;  Boenf  River,  La.,  1614;  Tensas  River 
and  Bayou  Ma?on,  La.,  1616;  Yazoo  River,  Miss.,  1619;  mouth  of  Yazoo  River  and 
harbor  of  Vicksburg,  Miss.,  1625;  Tallahatchie  River,  Miss.,  1637;  Big  Sunflower 
River,  Miss.,  1639;  water  gauges  on  the  Mississippi  River  and  its  principal  tribu- 
taries, 1642. 

APPENDIX  X. 

REPORT  OF  CAPT.  WM.  L.  SIBERT,  CORPS  OF  ENGINEERS. 

Improvements. — Removing  obstructions  in  Arkansas  River,  Ark.  and  Kans.,  1647; 

improving  Arkansas  River.  Ark.,  1649;  White  River,  Ark.,  1665;  Black  River,  Ark. 

and  Mo.,  1669;  Current  River,  Ark.  and  Mo.,  1671;  St.  Francis  River,  Ark.,  1673; 

St.  Francis  River,  Mo.,  1675. 
Surveys.— Arkansas  River  at  Dardanelle,  Ark.,  1676;  St.  Francis  River,  Ark.,  with 

view  to  affording  slack-water  navigation  up  to  Wittsburg,  and  to  Marianna  on 

I/Anguilie  River,  1678. 

PART   III. 

APPENDIX  Y. 

REPORT  OF  MAJ.  THOS.  H.  HANDBURT,  CORPS  OF  ENGINEERS. 

Improvements.  —Removing  sna^  and  wrecks  from  Mississippi  River  below  month 
of  Missouri  River,  1687;  Mississippi  River  between  Ohio  and  Missouri  rivers, 
1698;  harbor  at  St.  Louis,  Mo.,  1730;  preventing  the  Mississippi  River  from  break- 
ing through  into  Cache  River  at  or  near  a  point  known  as  Beechridge,  a  few  miles 
above  Cairo,  111.,  1732. 

APPENDIX  Z. 
REPORT  OF  CAPT.  C.  McD.  TOWNSEND,  CORPS  OF  ENGINEERS, 

Improvements.— Ox>eratinff  snag  boats  and  dredge  boats  on  Upper  Mississippi  River, 
1733;  Mississippi  River  between  mouth  of  Missouri  River  and  St.  Paul,  Minn., 
1743;  operating  and  care  of  Des  Moines  Rapids  Canal  and  Dry  Dock,  1794;  operat- 
ing and  care  of  Galena  River  improvement,  111.,  1802. 

Harbor  Lines.— Davenport,  Iowa,  1806.  Digitized  by  VjOOQIC 
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APPENDIX  A  A. 

EEPORT  OP  MAJ.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Improviembnts. — Missliwippi  River  between  St.  Panl  and  Minneapolis,  Minn,  (oon- 
atraction  of  Lock  and  Dam  No.  2),  1809:  constmction  of  reservoirs  at  head  -watt^rs  of 
Mississippi  River,  1812;  operating  and  care  of  reservoirs  at  head  waters  of  Missis- 
sippi River,  1816;  Chippewa  River,  including  .mellow  banks,  Wis.,  1821;  St.  Croix 
Kiver,  Wis.  and  Minn.,  1823 ;  Minnesota  River,  Minn.,  1826 ;  Red  River  of  the  North, 
Minn,  and  N.  Dak.,  1827 ;  ganging  Mississippi  River  at  or  near  8t.  Paul,  Minn.,  1831. 

SOBYKT. — Big  Stone  Lake  and  Lake  Traverse,  Minn.,  for  reservoirs,  1834. 

APPENDIX  B  B. 
EEPORT  OF  CAPT.  J.  C.  SANFORD,  CORPS  OF  ENGINEERS. 

iMPROVEifENTS. — ^Missouri  River  between  Stubbs  Ferry,  Mont.,  and  the  lower  limits 
of  Sioux  City,  Iowa,  1841;  improving  npper  Missouri  River  by  snagging,  1865; 
Yellowstone  River,  Mont,  and  N.  Dak.,  1866. 

APPENDIX  0  0. 

REPORT  OF  MAJ.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

Improvements.— Obion  River,  Tenn.,  1869;  Forked  Deer  and  Obion  rivers,  Tenn., 
1872;  Cumberland  River,  Tenn.  and  Ky.,  1875. 

APPENDIX  D  D. 

REPORT  OF  MAJ.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

Improvements.— Tennessee  River  system,  1891;  Tennessee  River,  1892:  operating: 
and  care  of  Muscle  Shoals  Canal,  Tennessee  River,  1925;  French  Broad  and  Little 
Pigeon  rivers,  Tenn.,  1937;  Clinch  River,  Tenn.  and  Va.,  1943. 

APPENDIX  B  E. 

REPORT  OF  CAPT.  J.  G.  WARREN,  CORPS  OF  ENGINEERS. 

Improvements.— Falls  of  the  Ohio  River  at  Lonisville,  Ky.,  1951;  operating  and 
care  of  Louisvillo  and  Portland  Canal,  Ky.,  1957;  Wabash  River,  Ind.  ana  HI., 
1970;  operating:  and  care  of  lock  and  dam  at  Grand  Rapids.  Wabanh  River,  1983; 
White  liiver,  Ind.,  1984;  Tradewater  River,  Ky.,  reconstraotion  of  Look  No.  2, 
Green  River,  at  Ramsey,  Ky.,  Groen  River,  Ky.,  above  month  of  Big  Barren  River 
(Lock  No.  5),  1985;  operating  and  care  of  locks  and  dams  on  Green  and  Barren 
rivers,  Ky.,  1993;  Rongh  River,  Ky.,  200;);  operating  and  care  of  look  and  dam  in 
Ron^h  River,  Ky.,  201 0;  Kentucky  River,  Ky.,  2012;  operating  and  keeping  in 
repair  the  seven  looks  and  dams  in  Kentucky  River,  Ky.,  2024. 

APPENDIX  F  F. 
REPORT  OF  MAJ.  W.  H.  BIX  BY,  CORPS  OF  ENGINEERS. 

Improvements. — Ohio  River,  20^12;  operatia<7  snag  boats  on  the  Ohio  River,  2070; 
operating  and  care  of  David  Island  Dam,  Ohio  Kiver,  near  Pittsburg,  Pa.,  2077 ; 
movable  dams  in  Ihio  River,  2080;  Mnskingum  River,  Ohio,  2094;  operating  and 
oare  of  locks  and  dams  on  Muskingnm  River,  Ohio,  2005:  Little  Kanawha  River, 
W  Va.,  2113;  operating  and  care  of  lock  and  dam  in  Little  Kanawha  River,  W. 
Va.,  2115;  Great  Kauawha  River,  W.  Va.,  2118;  operating  and  care  of  locks 
and  dams  on  Great  Kanawha  River,  W.  Va.,  2129;  Elk  River,  W.  Va.,  2137; 
Gauley  River,  W.  Va.,  2138;  New  River.  Va.  and  W.  Va.,  Guyandotte  River,  W. 
Va.,  2140:  Big  Sandy  River,  W.  Va.  and  Ky.,  2143;  operating  and  oare  of  lock  and 
dam  in  Big  Saudy  River,  W.  Va.  and  Ky..  2150;  Tug  Fork  of  Big  Sandy  River,  W. 
Va.  and  Ky.,  2152;  Levisa  Fork  of  Big  Sandy  River,  Ky.,  2155. 

Surveys.— Ohio  River,  from  Marietta,  Ohio,  to  Pittsburg,  Pa.,  preliminary  report, 
2157;  Biff  Sandy  Kiver,  including  Tug  Fork  and  Looisa  (Levisa)  Fork,  W.  Va.  and 
Ky.,  for  locka  and  dams,  2159. 
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APPENDIX  G  O. 

REPORT  OP  MA.T.  CHA8.  F.  POWELL,  CORPS  OF  ENGINEERS. 

Improvkmsnts.— Monongahela  River,  W.  Va.,2173;  operating  and  care  of  looks  and 
dame  on  Mononfi;ahela  River, W.  Va.  and  Pa.,  2182;  Allegheny  River,  Pa.,  2202 ;  con- 
struction of  locks  and  dams  at  Herr  Island,  above  the  head  of  Six-mile  Island,  and 
at  Springdaie,  Allegheny  River,  2206. 

gURVBY. — For  removal  of  dam  in  Upper  Allegheny  River,  near  Corydon,  Pa.,  and  of 
dams  and  rapids  in  Conewango  Creek,  2211. 

APPENDIX  H  H. 

REPORT  OF  MAJ.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS. 

Impboysments. — Harbor  at  Grand  Marais,  Minn.,  2217;  harbor  at  Agate  Bay,  Minn., 
2220;  harbor  at  Duliith,  Minn.,  and  Superior,  Wis.,  2223 ;  harbor  at  Ashland,  Wis., 
2240;  harbor  at  Ontonagon,  Mich.^  2242;  improvement  and  operating  and  care  of 
waterway  from  Keweenaw  Bay  to  Lake  Superior,  Mich.,  2244:  narbor  at  Marquette, 
Mioh.,2252;  harbor  of  refuge  at  Marquette  Bay,  Mich.,  2284;  harbor  of  refuge  at 
Grand  Marais,  Mich^  2285;  removing  sunken  vessels  or  craft  obstructing  or  endan- 
gering navigation,  2287. 

APPENDIX  1 1. 

REPORT  OF  CAPT.  GEO.  A.  ZINN,  CORPS  OF  ENGINEERS. 

Improvements. — Menominee  Harbor,  Mich,  and  Wis.,  2289 ;  Menominee  River,  Mich, 
and  Wis.,  2291:  Oconto  Harbor,  Wis.,  2292;  Pensaukee  Harbor,  Wis.,  2294 ;  (ireen 
Bay  Harbor,  Wis.,  2295;  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  2297; 
operating  and  care  of  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  2303; 
Sturgeon  Bay  Canal  harbor  of  refuge,  Wis^  2308;  Ahnapee  Harbor,  Wis.,  2310; 
Kewaunee  Harbor,  Wis.,  2312;  Two  Rivers  Harbor,  Wis.,  2315;  Manitowoc  Harbor, 
Wis.,  2316;  Sheboygan  Harbor, Wis.,  2320;  Port  Washington  Harbor,  Wis.,  harbor 
of  refuge  at  Milwaukee,  Wis.,  2324;  Milwaukee  Harbor,  Wis.,  2325;  South  Mil- 
wankee  Harbor,  Wis.,  ^28:  Racine  Harbor,  Wis.,  2330;  Kenosh*  Harbor,  Wis., 
2333;  Wankegan  Harbor,  111.,  2336;  F>>x  River,  Wis.,  2338 ;  operating  and  care  of 
locks  and  dams  on  Fox  River,  Wis.,  2395. 

PART   IV. 
APPENDIX  J  J. 

REPORT  OF  MAJ.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvements.— Chicago  Harbor,  111.,  2415;  Chicago  River.  111.,  2421;  Calumet  Har- 
bor, 111.,  2425;  Calumet  River,  111.  and  Ind.,  2430;  Illinois  River,  111.,  2436;  oper- 
ating and  care  of  Lagrange  and  Kampsville  locks,  Illinois  River,  and  approaches 
thereto,  2442;  construction  of  Illinois  and  Mississippi  Canal,  2447;  operating  and 
oare  of  Illinois  and  Mississippi  Canal — canal  around  lower  rapids  of  Rock  River 
at  Milan,  III.,  2486. 

APPENDIX  K  K. 

REPORT  OF  LIEUT.  COL.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Impkovemknts.— Michigan  City  Harbor,  Ind.,  2489;  St.  Joseph  Harbor,  Mich.,  2494; 
St.  Joseph  River,  Mich.,  2499;  South  Haven  Harbor,  Mich.,  2501 :  Saugatuck  Har- 
bor, Mich,  2504;  Kalamazoo  River,  Mich.,  harbor  at  Holland  (Black  Lake),  Mich., 
2506;  Grand  Haven  Harbor,  Mich.,  2509;  Grand  River,  Mich.,  2511;  Muskegon 
Harbor,  Mich.,  2515;  White  Lake  Harbor,  Mich.,  2518;  Pentwater  Harbor,  Mich., 
2520;  Ludington  Harbor,  Mich.,  2522;  Manistee  Harbor,  Mich.,  2525;  harbor  of 
lefngeat  Portage  Lake,  Manistee  County,  Mich.,  2526;  Frankfort  Harbor,  Mich., 
2529;  Charlevoix  Harbor,  Mich.,  2532;  Petoskey  Harbor,  Mich.,  2535. 

fiURTEY.— Kalamazoo  River,  Mich.,  from  Saugatuck  to  New  Richmond,  2537. 
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APPENDIX  L  L. 
REPORT  OF  LIEUT.  COL.  G.  J.  LYDECKER,  CORPS  OP  ENGINEERS. 

Improvemknts. — Ship  channel  connecting  waters  of  the  Great  Lakes  hetween  Chi- 
cago, Dulath)  and  Buffalo,  2548;  St.  Marys  River  at  the  falls,  Mich.,  2554; 
operating  and  care  of  St.  Marys  Falls  Canal,  Mich.,  25G1;  Hay  Lake  Channel,  St. 
Marys  River,  Mich.,  2572;  Cheboygan  Harbor,  Mich.,  2576;  Alpena  Harbor  (Thun- 
der Bay  River),  Mich.,  2578;  Saginaw  River,  Mich.,  2579;  Sebewaing  River,  Mich., 
2581;  harbor  of  refuge  at  Sandbeach,  Lake  Hnron,  Mich.,  2583;  mouth  of  iJlack 
River,  Mich.,  2.585 ;  Black  River  at  Port  Huron,  Mich.,  2586 ;  Pine  River  Mich.,  2588 ; 
Belle  River,  Mich.,  2589;  St.  Clair  Flats  Canal,  Mich.,  2591;  operating  and  caro  of 
St.  Clair  Flats  Canal,  Mich.,  2592 ;  Clinton  Ri«er,  Mich.,  2595 ;  Detroit  River,  Mich., 
2597;  Rouge  River,  Mich.,  2598;  construction  of  turning  basin  in  Rouge  River, 
Mich.,  2599. 

SuiiVKYs.— Saginaw,  Shiawassee,  Bad,  and  Flint  rivers,  Mich.,  2600;  Saginaw  River, 
Mich.,  from  its  head  to  Saginaw  Bay,  2604;  Rouge  River,  Mich.,  iiom  Wabasli 
Bridge  crossing  to  Maples  road,  2605. 

Hakuor  Lines.— St.  Clair  River  at  Port  Huron,  Mich.,  2607. 

APPENDIX  M  M. 
REPORT  OP  COL.  JARED  A.  SMITH,  CORPS  OP  ENGINEERS. 

Improvemknts.— Monroe  Harbor,  Mich.,  2612;  Toledo  Harbor,  Ohio,  2614;  Port 
Clinton  Harbor,  Ohio,  2647;  Sandusky  Harbor,  Ohio,  2650;  Huron  Harbor,  Ohio, 
2653;  Vermilion  Harbor,  Ohio,  2656;  Black  River  (Lorain)  Harbor,  Ohio,  2l>58; 
C  levoland  Harbor,  Ohio,  2661;  Fairport  Harbor,  Ohio,  2676;  Ashtabula  Harbor, 
Ohio,  2679;  Conneaut  Harbor,  Ohio,  2683;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  2687. 

Surveys. — Monroe  Harbor,  Mich.,  2689;  straight  channel  in  Maumee  River  and  Bay, 
Ohio.  2693;  Starve  Island  Reef,  near  South  Hass  Island,  in  Lake  Erie,  Ohio,  2705; 
bar  at  mouth  of  Sandusky  Harbor,  Ohio,  2708 ;  Black  River  (Lorain)  Harbor,  Ohio, 
2717;  breakwater  at  Cleveland  Harbor,  Ohio,  2724. 

Harbor  Line.— Sandusky  Harbor,  Ohio,  2733. 

APPENDIX  N  N. 
REPORT  OF  MAJ.  THOMAS  W.  SYMONS,  CORPS  OF  ENGINEERS. 

Improvements.— Erie  Harbor,  Pa.,  2737;  harbor  at  Dunkirk,  N.  Y.,  2748;  Buffalo 
Harbor,  N.  Y.,2756;  Tonawanda  Harbor  and  Niagara  River,  N.  Y.,  2788;  Niagara 
River  from  Tonawanda  to  Port  Day,  N.  Y.,  2792;  Wilson  Harbor,  N.  Y.,  2795. 

APPENDIX  O  O. 

REPORT  OF  MAJ.  W.  S.  STANTON,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  at  Charlotte,  N.  Y.,  2799;  harbor  at  Great  Sodus  Bay,  N.  Y., 
2801 ;  harbor  at  Little  Sodus  Bay,  N.  Y.,  2804 ;  harbor  at  Oswego,  N.  Y.,  2806 ;  harbor 
at  Sacketts  Harbor,  N.  Y.,  harbor  at  Cape  Vincent,  N.  Y.,  2809;  shoals  between 
Si8t4T  Islands  and  Crossover  Light  and  between  Ogdensburg  and  the  foot  of  Lake 
Ontario,  St.  Lawrence  River,  N.  Y.,  2810;  harbor  at  Ogdensburg,  N.  Y.,  2812. 

APPENDIX  P  P. 

REPORT  OF  LIEUT.  COL.   HIRAM  M.   CHITTENDEN,  U.  S.  VOLUNTEERS, 
CAPTAIN,  CORPS  OF  ENGINEERS. 

Preliminary  examination  of  reservoir  sites  in  Wyoming  and  Colorado,  2815. 

APPENDIX  Q  Q. 

REPORT  OF  COL.  CHAS.  R.  SUTER,  CORPS  OP  ENGINEERS. 

Survey  of  Shag  Rocks,  Arch  Rook,  Blossom  Rock,  Two  Mission  Rooks,  and  Anita 
Rock,  San  Francisco  Harbor,  CaL,  2923. 
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APPENDIX  R  E. 

REPORT  OF  MAJ.  CHA8.  E.  L.  B.  DAVIS,  CORPS  OP  ENGINEERS. 

IMPBOVSMENTS.— San  Diego  Harbor,  Cal.,  2927;  deep-water  harbor  at  San  Pedro 
Bay;  Cal.,  2929;  Wilmington  Harbor,  Cai.,  2931;  San  LuIb  Obispo  Harbor,  Cal., 
2932. 

APPENDIX  S  S. 
REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

Improvements.— Oakland  Harbor,  Cal.,  2935;  San  Joaqnin  River,  Cal.,  2938;  Moke- 
Inmne  River,  Cal.,  2941 ;  Sacramento  and  Feather  Rivers,  Cal.,  2942;  Napa  IMver, 
Cal.,  2946;  Petaloma  Creek,  Cal.,  2947;  Humboldt  Harbor  and  Bay,  Cal.,  2948. 

APPENDIX  T  T. 

REPORT  OF  MAJ.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

Improvemrnts. — Port  Orford  Harbor,  Oreg.,  Coqiiille  River,  Oreg.,  2958;  Coqnille 
River,  Oreg.,  between  Co<inille  and  Myrtle  Point,  2961;  entrance  to  Coos  Bay  and 
Harbor,  Oreg.,  2963;  harbor  at  Coos  Bay,  Oreg.  (dredging),  Coos  River,  Oreg., 
2966;  Umpqua  River,  Oreg.,  2967;  month  of  Siuslaw  River,  Oreg.,  2970:  Alsea 
River,  Oreg.,  iaquina  Bay,  Oreg.,  2972;  Neatiigga  River,  Oreg.,  2975;  Tillamook 
Bay  and  Bar,  Ore|^.,  2976;  Upper  Colombia  and  Snake  rivers,  Oreg.  and  Wiish., 
2977;  Columbia  River  at  Three-mile  Rapids,  and  the  construction  and  equipment 
of  a  boat  railway  li-om  the  foot  of  The  Dalles  Kapids  to  the  head  of  Celilo  I  alls, 
2979;  canal  at  the  Cascades,  Columbia  River,  Oreg.,  2981;  operating  and  care  of 
canal  and  locks  at  the  Cascades  of  the  Columbia  River,  Oreg.,  29^;  Columbia 
Eiver  between  Vancouver,  Wash.,  and  mouth  of  Willamette  River,  2987;  Clear- 
water River,  Idaho,  2989. 

Examinations  and  Subveyb.— Umpqna  River,  bar  and  entrance,  Ores.,  2991 ;  Alsea 
River,  Oreg.,  from  head  of  tidewater  U  Upper  Alsea  Valley,  2995:  iaquina  River, 
Oreg.,  from  the  town  of  Yaqnina  to  head  of  tide,  including  Big  Elk  River  to  Sunset 
Quarry,  2997;  Siletz  River,  bar  and  entrance,  Oretr.,  2998;  harbor  at  Cape  Look- 
out, Oreg.,  3001:  Port  Orford  Harbor,  Oreg.,  3003;  Tillamook  Bay,  bar  and  entrance, 
Greg.,  3007;  Nehalem  River  (Bay),  Oreg.,  3009;  Snake  River,  Wash.,  3013. 

APPENDIX  U  U. 

REPORT  OF  MAJ.  W.  L.  FISK,  CORPS  OP  ENGINEERS. 

Improvements.— Willamette  River,    above   Portland,  and  Yamhill  River,  Oreg., 

3025;   Columbia  and    Lower  Willamette   rivers,    below   Portland,   Oreg.,  3031; 

Columbia  River,  below  Tongue  Point,  Ore>?.,  3039 ;  mouth  of  Columbia  River,  Oreg. 

and  Wash.,  3040;  Cowlitz  River,  Wash.,  Si04l;  gauging  waters  of  Columbia  River, 

Oreg.  and  Wash.,  3042. 
Examinations  and  Surveys. — Scappoose  Bay  and  Creek,  Oreg.,  3043;  Long  Tom 

River,  Oreg.,  3045;  Santiam  River,  Oreg.,  3047;  Clatskanie  River,  Oreg.,  3049; 

Willamette  River,  opposite  Salem,  Oreg.,  3051;  Tualitin  River,  Oreg.,  3053. 

APPENDIX  V  V. 

REPORT  OF  CAPT.  HARRY  TAYLOR,  CORPS  OF  ENGINEERS. 

Improvements.— Willapa  River  and  Harbor,  Wash.,  3058;  Grays  Harbor  and  bar 
entrance.  Wash.,  3059;  Cbehalis  River.  Wash.,  3064;  Puget  Sound  and  its  tribu- 
tary waters,  Wash.,  3066;  harbor  at  Olympia,  Wash.,  3070;  waterway  couuecting 
Puget  Sound  with  lakes  Union  and  WaHhingtoii,  3072:  Everett  Harbor,  Wash., 
3075;  Swinomish  Slough,  Wash.,  3076;  Kooteuat  River,  Idaho,  between  Bouners 
Ferry  and  the  international  boundary  line,  3078;  Kootenai  Rivor,  above  Jen- 
nings, Mont.,  3079:  Flathead  River,  Mont.,  3081. 

Examination  and  Sukvkys. — Neah  Bay,  Wash.,  3082;  month  of  Willapa  River  and 
Mailboat  Slough,  Wash.,  3088;  Qnillayute  Harbor  and  River,  Wash.,  3090; 
Deschutes  River  at  its  entrance  in  Olyrapia  Harbor,  Wash.,  3094;  mouth  of  Pu- 
yallup  River,  Wash.,  3098;  Duwamish  River  and  its  tributaries,  Wash.,  3103; 
Skagit  River  from  its  mouth  to  the  town  of  Sedro,  Wash.,  3112;  Okanogan  River, 
Wash.,  3121;  Pend  Oreille  River,  Idaho  and  Wash.,  3124. 
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APPENDIX  W  W. 

REPORT  OF  LIEU1\  COMMANDER  N.  J.  K.  PATCH,  U.  8.  NAVY. 
SuPXRYisiON  of  the  harbor  of  New  York,  3131. 

PART   V, 

APPENDIX  X  X. 

REPORT  OF  THE  MISSISSIPPI  RIVER  COMMISSION. 

O.  L.  GiLLKsriE,  brigadier-general,  U.  S.  Volanteen,  colonel,  Corps  of  Engineers, 
U.  S.  A., president;  Amos  Stickney,  lientenant-colonel,  Corps  of  Engineers,  U.  S.  A. ; 
Thomas  H.  Handbnry,  mi^or.  Corps  of  En^neers,  U.  8.  A. ;  Mr.  Henry  L.  Marindin, 
assistant,  United  States  Coast  and  Geodetic  Surrey;  Mr.  B.  M.  Harrod,  Bir.  Robert 
S.  Taylor,  and  Mr.  Henry  Flad,  Commissionen, 

Annual  Rkport  for  Fiscal  Ybar  bndino  Jukb  30, 1898, 3137. 

Appkndix  1.— Report  of  Capt.  H.  E.  Waterman,  Corps  of  Engineers,  secretary  Mis- 
sissippi River  Commission,  upon  operations  daring  the  year  ending  May  31, 1898, 
3158;  (A)  laws  affecting  the  Mississippi  Riyer  Commission,  (B)  specifications  for 
alterations  to  the  hydraalio  dredffe  Beta,  and  for  constrnction  of  other  floating 
plant,  3181;  (C)  report  of  Asst.  Engineer  J.  A.  Ockerson  on  field  and  office  worE 
pertaining  to  surveys,  ganges,  discharge  work,  redaction  of  observations,  and 
mapping,  3214;  (D)  report  of  Asst.  Enjrineer  Thomas  Middleton  on  designing, 
construction,  and  repair  of  plant,  3291;  (£)  report  of  Asst.  Engineer  C.  W.  Sturte- 
vant  on  dredging  operations  between  Cairo,  III.,  and  Head  of  Passes,  3310; 
(F)  report  of  Asst.  Engineer  C.  W.  Startevant  on  tests  of  U.  S.  dredge  Alphn,  3341. 

Appkxdix  2. — Report  of  Capt.  Mason  M.  Patrick,  Corps  of  Engineers,  upon  opera- 
tions in  First  and  Second  distrists,  3343 ;  report  of  Assistant  Engineer  W.  M.  Roes 
on  levee  oonstraction  and  seepage,  3353;  report  of  Assistant  Engineer  Aug.  J. 
Nolty  on  care  of  and  repairs  to  plant,  and  constrnction  work  at  Uopefield  Bend, 
Ark.,  and  Memphis  Harbor,  Tenn.,  3357. 

Appkndix  3.— Report  of  Capt.  H.  C.  Newcomer,  Corps  of  Engineers,  apon  operations 
in  Tliird  district,  3370;  report  of  Assistant  Engineer  Arthur  Hider  on  construction 
Avork,  repairs,  care  of  plant,  and  surveys,  3377 ;  report  of  Assistant  Engineer  J.  D. 
Van  Meter  on  operations  in  Lower  Tazoo  Levee  district,  north  of  Greenville,  Miss., 
3387;  report  of  Assistant  Engineer  H.  St.  L.  Coppde  on  operations  in  Lower  Yazoo 
Levee  district,  below  Oreen^Ue,  Miss.,  3391;  report  of  Assistant  Engineer  E.  C. 
Tollinger  on  operations  in  Upper  Tensas  Levee  district  in  Arkansas,  *^94;  report 
of  Assistant  Engineer  W.  8.  Brown  on  operations  in  Upper  Tensas  Levee  district 
in  Louisiana,  3397;  tables  relative  to  work  in  Lower  Yazoo  and  Upper  Tensas 
Levee  districts,  3399;  tables  showing  cost  of  levees  built  and  enlarged  by  the 
United  States,  3402. 

Appkndix  4.— Report  of  Lieut.  Col.  George  McC.  Derby,  U.  S.  Volunteers,  captain. 
Corps  of  Engineers,  upon  operations  in  Fourth  district,  3414 ;  (A)  value  of  plant, 
(B)  commercial  statistics.  New  Orleans,  La.,  3437;  (C)  list  of  civilian  engineers. 
(D)  report  of  Assistant  Engineer  H.  S.  Douglas  on  harbors  at  Natchez,  Miss.,  and 
Yidalia,  La.,  3^138;  (E)  report  of  Assistant  Engineer  H.  8.  Douglas  upon  operations 
at  the  Government  depot,  New  Orleans,  La.,  8443;  (F)  report  of  Assistant  Engi- 
neer A.  F.  Woolley,  jr.,  on  Atcliafalaya  and  Red  rivers,  La.,  3445;  (G)  report  of 
Assistant  Engineer  W.  J.  Hardee  on  levees  in  Fourth  district,  3449 j  (fi)  abstracts 
of  proposals,  3453;  (I)  list  of  contracts  in  force,  3458. 

PART   VI. 

APPEIirDIX  T  T. 

REPORT  OF  THE  MISSOURI  RIVER  COMMISSION. 
Amos  Stickney,  lieutenant-colonel.  Corps  of  Engineers,  U.  S.  A.,  president;  Thos. 

H.  Handbnry,  major,  Corps  of  Engineers,  U.  S.  A. ;  W.  L.  Marshall,  major,  Corps 

of  Engineers,  U.  S.  A. ;  Messrs.  G.  0.  Broadhead  and  C.  L.  Chaffee,  CommUsioners. 
Annm'al  Report  for  Fiscal  Ykar  ending  Junk  30,  1898,  3459. 
Appendix  A. — Annual  report  on  surveys,  by  Assistant  Engineer  A.  H.  Blaisdell,  3483. 
Appkxdix  B. — Annual  report  on  gauges  and  physical  data,  by  Assistant  Engineer 

A.  H.  Blaisdell,  3484. 
Appkndix  C— Annual  reports  on  commercial  statistics,  by  Assistant  Engineer  A.  H. 

Blaisdell,  3485. 
Appkndix  D. — Annual  report  on  Omaha  Division,  by  Division  Engineer  Sam'l  H. 

Yonge,  3496. 
Appkndix  E. — Annual  report  on  local  works  below  Kansas  City,  Mo.,  by  Division 

Engineer  S.  Waters  Fox,  3512. 
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Appendix  P. — ^Annual  report  on  Gasconade  Division,  by  Division  Engineer  S.  Waters 
Fox,  3527. 

Apprndix  G. — ^Notes  of  Lient.  Col.  Hiram  M.  Chittenden,  U.  S.  Volunteers,  captaia, 
Corps  of  Engineers,  on  Oaage  and  Gasconade  rivers,  3539:  annual  report  of  Assist- 
ant Engineer  F.  B.  Maltby  .upon  improvement  of  Osage  River,  3541. 

APPENDIX  Z  Z. 

REPORT  OF  THE  CALIFORNIA  DlfiBRIS  COMMISSION. 

Chas.  R.  Suter,  colonel,  Corps  of  Engineers,  U.  S.  A.,  president;  W.  H.  Hener, 
major,  Corps  of  Engineers,  U.  8.  A.,  and  Herbert  Deakyne,  iirst  lieutenant.  Corps 
of  Engineers,  tJ.  S.  A.,  CommUsUmers. 

Annual  Report  for  Fiscal  Tear  rnding  June  SO.  1898,  3549. 

Appendix  A. — Synopsis  of  applications  for  authority  to  mine,  with  action  takes 
thereon^  3552. 

MISCELLANEOUS. 
APPENDIX  AAA. 

BRIDGES  AT  WASHINGTON,  D.  C. 

(1)  Annual  report  of  Lieut.  Col.  Chas.  J.  Allen,  Corps  of  Engineers,  npon  repair 
of  Aqneduct  Bridge  across  Potomac  River,  3571;  (2)  report  of  Lieut.  Col.  Chas.  J. 
Allen,  Corps  of  Engineers,  npon  survey  for  a  memorial  bridge  across  Potomae 
River  from  the  Naval  Observatory  grounds  to  the  Arlington  estate,  Ya.,  3573; 
(3)  report  of  Lieut.  Col.  Chas.  J.  Allen,  Corps  of  Engineers,  upon  survey  for  a 
bridge  across  the  Anacostia  River  on  the  line  with  Massachusetts  avenue  extended 
eastward,  3598;  (4)  report  of  Col.  D.  D.  Gaillard,  U.  S.  Volunteers,  captain,  Corps  of 
Engineers,  npon  survey  for  a  stone  arch  bridge,  and  also  for  a  steel  bridge  with 
stone  foundations,  over  Rock  Creek  on  the  line  of  Massachusetts  avenue  extended, 
3606. 

APPENDIX  B  B  B. 

REPORT  OF  COL.  THEO.  A.  T^INGHAM,  U.  S.  ARMY. 

Matntbnanck  and  repair  of  Washington  Aqueduct,  3625;  increasing  the  water  sup- 
ply of  Washington,  D.  C,  3658. 

APPENDIX  C  C  G. 

REPORT  OF  COL.  THEO.  A.  BINGHAM,  U.  S.  ARMY. 

Improvemrxt  and  care  of  public  buildings  and  grounds  in  the  District  of  Columbia, 
3661;  Washington  Monument,  3667;  Departmental  telegraph  and  telephone  lines, 
3734,  3743;  monument  and  wharf  at  Wakefield,  Ya.,  3738. 

APPENDIX  D  D  D. 

SURVEY  OF  NORTHERN  AND  NORTHWESTERN  LAKES. 

(1)  Report  of  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Engineers,  upon  surveys,  issuing 
of  charts,  etc.,  3745;  (2)  report  of  Mai.  W.  S.  Stanton,  Corps  of  Engineers,  on 
pre.servation  of  bench  marks  along  the  Erie  Canal,  3778;  (3)  water-level  observa- 
tions, 3779. 

APPENDIX  E  E  E. 

EXPLORATIONS  AND  SURVEYS  IN  MILITARY  DEPARTMENTS. 

(1)  Report  of  Maj.  J.  D.  Miley,  IT.  S.  Volunteers,  first  lieutenant,  Second  Artillery, 
on  operations  in  the  Department  of  California,  3783;  (2)  report  of  Lieut.  .John  B. 
Bennet,  Seventh  Infantry,  on  operations  in  the  iVepartment  of  the  Columbia,  3784. 
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APPENDIX  Y. 


EEMOVINa    SNAGS   AJSD  WRECKS  FROM  MISSISSIPPI  RIVER;  IMPROVE- 

MENT    0:P    MISSISSIPPI  RIVER   BETWEEN  THE  OHIO   AND   MISSOURI 

RIVBRS,     OF     HARBOR   AT   ST.    LOUIS,    MISSOURI,   AND   TO   i^REVENT 

TH£  MISSISSIPPI  FROM  BREAKING  THROUGH  INTO  CACHE  RIVEB  AT 

B££CaRlI>0£,  ABOVE  CAIRO,  ILUNOIS. 


REPORT  OF  MAJ^.  TH08.  H.  HAHrDBUBT,  CORPS  OF  ENGINBEEa,  OFFICER 
IN  CHARGS,  FOE  THE  FISCAL  TEAS  ENDING  JUNE  50.  JS9S,  WITS 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROYBMEllTS. 


1.  RemoTin^  snags  and  wrecks  from  Mis- 

AiBsippi  Kiver. 

2.  Miasissippi  RiTor  between  the  Ohio 

and  Miaaoori  xiyeis. 


3.  Harbor  at  St.  LoaiB,  Missouri. 

4.  To  prevent  the  Miasissippi  River  from 

breaking  through  into  Cache  Rivei 
at  Beechridge,  aboVe  Cairo,  Illinois. 


Unitjbd  States  Engineer  Office, 

8t.  LauiSy  Mo.,  Jfdy  16, 1898. 
Gbnbbax:  I  have  the  honor  to  transmit  herewith  the  annual  report 
jfiir  the  works  nnder  my  charge  for  the  fiscal  year  ending  Jane  30, 1808/ 
Yery  respectfolly,  your  obedient  servant, 

Thos.  H.  Handbttry, 
Major  J  Corps  of  Engineers^  U.  S.  A. 
Briie.  Geo.  Johh  M.  Wilson, 

^  OAitfo/IlngmeerSfU.&A. 


Y  X. 

KEMOTIKG  SNAGS  AND  WEECKS  FROM  THE  MISSISSIPPI  RIVEB  BELOW 
THE  MOUTH  OF  THE  MISSOURI  RIVER. 

Wbem  this  work  was  first  inangarated,  and  for  many  years  after- 
wards, navigation  on  the  Mississippi  Eiver  was  extremely  difficalt  and 
dangerous^  owing  to  nnmerous  snags,  logs,  and  other  obstrnctions  of 
like  character  lodged  in  the  river  bed.    Some  of  these  had  been  baoyed 
in  the  sand  fojr  ages.    As  the  river  wandered  about  throagh  its  allavial 
bottom^  constantly  shifting  its  channel,  these  would  reappear,  and  in 
this  shifting  process,  attended  by  constant  erosion  of  the  banks,  new 
trees  would  tumble  into  the  stream,  which  in  time  would  become  snags 
andobstmctionstonavigation.  Wrecksof  steamboats,  barges,  flatboats, 
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and  all  manner  of  river  craft  were  and  are  from  time  to  time  added  to 
these  natural  obstructions.  For  the  removal  of  such  obstructions  appro- 
priations were  made  as  early  as  1824.  The  project  adopted  in  the  early 
stages  of  the  work  contemplated  the  building  of  suitable  boats  and 
operating  them  by  hired  crews  whenever  the  stage  of  water  was  suit- 
able and  funds  were  available  for  the  work. 

The  amount  expended  for  this  purpose  on  this  reach  of  the  river  prior 
to  1879  can  not  be  given  with  any  reasonable  degree  of  approximation, 
for  the  reason  that  during  much  of  the  time  appropriations  were  made 
at  irregplar  intervals  in  a  lump  sum,  to  be  applied  to  several  streams 
as  their  needs  or  the  terms  of  the  law  might  require. 

The  first  specific  sum  for  removing  snags,  wrecks,  etc.,  from  the 
Mississippi  Elver  below  the  mouth  of  the  Missouri  Biver  was  appro- 
priated by  act  of  March  3, 1879,  and  was  followed  by  other  appropria- 
tions until  1888,  when,  by  the  act  of  August  11  of  that  year,  an 
annual  expenditure  for  this  purpose  of  $100,000  was  authorized.  Under 
this  act  operations  have  been  carried  on  continuously  and  have  resulted 
in  great  satisfaction  to  those  interested  in  the  commerce  and  navigation 
of  the  river  and  in  great  safety  to  life  and  property. 

This  work  is  now  being  done  through  the  instrumentality  of  two  large 
steel-hulled  snag  boats,  Horatio  G.  Wright  and  John  N.  Macomb^  outfit- 
ted with  all  necessary  tools  and  appliances  and  operated  by  hired  men, 
which  patrol  the  river  between  the  mouth  of  the  Missouri  Eiver  and 
Natchez,  Miss.,  with  an  occasional  visit  as  far  down  as  New  Orleans,  La. 

OPERATIONS  DURING  THE  FISOAL  YEAR  ENDINO  JUNE  30,  1898. 

At  the  beginning  of  the  fiscal  year  the  R.  G.  Wright  was  laid  up  in 
ordinary  and  undergoing  minor  repairs  at  St.  Louis,  Mo.  On  August 
14,  the  river  having  fallen  to  a  stage  which  would  admit  of  successful 
work,  she  left  port  under  command  of  Gapt.  B.  E.  Birch  and  proceeded 
on  her  regular  patrol  duty,  and  was  constantly  at  work,  when  the 
weather  would  permit,  until  April  13,  when  she  was  laid  up  on  account 
of  high  water.  After  making  some  necessary  repairs  to  the  coal  bunk- 
ers the  greater  portion  of  the  mechanical  force  of  her  crew  was  trans- 
ferred to  the  Macomb^  to  assist  in  putting  a  new  bottom  on  that  boat. 

During  the  last  week  of  November  the  Wright  worked  at  the  wreck 
of  the  Golden  City^  about  3  miles  below  Memphis,  which,  in  consequence 
of  a  shifting  of  the  channel,  had  become  dangerous  to  navigation.  A 
large  portion  of  the  wreck  was  removed  and  the  situation  very  much 
improved.    About  1,000  pounds  of  dynamite  were  used  in  this  work. 

During  the  cyclone  of  May  27, 1896,  the  steamer  Dolphin  No.  2  was 
capsized  and  wrecked  in  St.  Louis  Harbor,  opposite  the  foot  of  Olive 
street.  This  wreck  was  a  great  obstruction  in  the  harbor.  On  Decem- 
ber 15  the  Wright  went  to  work  removing  it.  Between  that  date  and 
the  end  of  the  month,  at  intervals  when  running  ice  would  permit  of 
access  to  tiie  \?reck,  it  was  totally  removed.  A  sunken  barge  near  the 
foot  of  Branch  street  was  also  removed  about  this  time. 

The  J.  N.  Macomb^  under  command  of  Gapt.  A.  H.  Stewart,  left 
St.  Louis,  Mo.,  on  August  3  and  entered  upon  her  season's  work,  which 
was  concluded  February  10.  The  boat  was  then  laid  up  in  ordinary  on 
account  of  the  stage  of  water  in  the  river  and  pending  preparations 
that  were  being  made  for  replating  her  bottom. 

This  boat  was  built  in  1874,  and  has  been  in  constant  service  since 
that  time.  Her  bottom  plating  had  become  so  pitted  and  corrugated 
with  rust  that  she  could  no  longer  be  operated  with  safety.    Authority 
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was  obtained  to  have  her  replated  with  mild  steel.  Proposals  for  doing 
the  work  were  advertised  for  and  opened  March  4, 1898.  But  one  bid 
was  received,  and  that  was  unsatisfactory.  The  price  named  for  dock- 
ing was  $2,400  and  the  price  per  pound  for  the  material  was  9.6  cents, 
both  of  which  were  considered  too  high.  The  place  named  for  doing  the 
work  was  Cincinnati,  Ohio.  This  being  above  the  Louisville  locks, 
through  which  the  boat  could  not  pass,  it  ^^as  impracticable  to  get  it 
to  and  from  that  place,  except  at  very  high  stages  of  water.  The  time 
during  which  it  was  proposed  to  do  the  work,  June  1  to  October  20,  was 
too  long  for  it  to  be  out  of  service. 

The  bid  was  rejected  and  steps  at  once  taken  to  do  the  work  with  the 
crews  of  the  two  snag  boats,  assisted  by  other  necessary  hired  labor, 
purchasing  the  material  in  the  usual  manner,  after  ten  days'  advertise- 
ment. 

Arrangements  were  made  with  the  Mississippi  Yalley  Marine  Bail- 
way  and  Dock  Company  at  Mound  City  to  haul  the  boat  out  and  block 
it  up,  and  for  use  of  their  yard  facilities.  This  was  the  only  suitable 
ways  for  a  boat  of  the  width  of  the  Macomb  that  could  be  found  within 
reach. 

The  boat  arrived  at  Mound  City  April  21,  and  by  the  28th  had  been 
hauled  out  and  the  work  of  removing  the  old  plating  commenced. 

By  working  the  men  in  three  shifts  of  eight  hours  each  the  work  was 
pushed  forward  rapidly.  On  the  ^th  of  June  it  was  well  advanced 
toward  completion.  It  is  expected  that  the  boat  will  be  again  in  the 
water  ready  for  service  by  the  end  of  July. 

A  summary  of  the  work  accomplished  by  the  two  snag  boats  during 
the  fiscal  year  is  found  in  the  following  table: 


Fame. 

Snags 
polled. 

Trees 
out. 

Driapfles 
lemoyed. 

Wrecks 
xemoTsd. 

lifles 
ran. 

E.a.Wrf£ht. 

2,026 
2,227 

9,051 
6,805 

17 
15 

«8 

8,674 
7,071 

f.N.MiHMnnb 

Total 

4,258 

li,856 

82 

«8 

18,745 

aTwo  steamboats  and  1  barge. 

The  trees  referred  to  are  generally  leaning  timber  in  bends  of  the 
river  or  trees  that  are  liable  to  fall  into  the  water  and  become  obstruc- 
tions to  navigation. 

An  annual  appropriation  of  an  amount  not  to  exceed  $100,000  having 
been  made  for  this  work,  the  snag  boats  will  patrol  the  river  whenever 
necessary  in  order  to  keep  the  channel  free  from  obstructions  such  as 
BDags,  logs,  drift  piles,  leaning  trees,  and  such  wrecks  as  they  may  be 
able  with  their  appliances  to  remove  after  the  same  have  been  blown 
to  pieces  with  explosives. 

EXPENDITUBES. 

The  amount  expended  on  this  work  to  July  1, 1897,  under  all  specific 
appropriations  since  and  to  include  March,  1879,  is  $1,282,978.36. 

Amount  expended  from  current  allotment  during  the  fiscal  year, 
$88,915.27.  A  detailed  statement  of  this  expenditure,  as  required  by 
law,  is  given  in  the  accompanying  tables  1  and  2.  The  total  expendi- 
ture during  the  year,  including  the  outstanding  liabilities  of  $2.47, 
were  $88,917.74. 

The  work  was  all  done  by  hired  labor.  In  general  the  material  has 
been  purchased  from  the  lowest  bidder  for  the  most  suitable  article, 
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after  ten  days^  advertiseinent  for  proposals.  In  many  cases  this  method 
was  impracticable.  Purchases  were  then  made  in  open  market,  in  the 
manner  usually  pursued  by  private  individuals.  The  work  done  by 
the  snag  boats  is  of  great  benefit  to  the  commerce  and  navigation  on  the 
river.  Before  the  work  was  so  completely  patrolled  as  it  now  is  the 
sinking  of  steamboats  and  other  river  craft  by  running  on  snags  was  a 
common  occurrence.  During  recent  years  such  disasters  seldom  hap- 
pen. Although  life  and  property  would  seem  to  be  much  safer  now 
than  formerly,  the  rate  of  insurance  has  not  materially  decreased. 

It  is  proposed  during  the  coming  fiscal  year  to  continue  operating 
these  snag  boats  as  provided  for  in  the  river  and  harbor  act  of  August 
11,1888. 

The  statistics  relating  to  the  commerce  benefited  by  the  operations 
of  these  snag  boats  will  be  found  in  the  rei>ort  of  operations  for  this 
year  for  the  improvement  of  the  Mississippi  Biver  from  the  mouth  of 
the  Missouri  to  the  mouth  of  the  Ohio  Biver. 

The  headquarters  of  the  snag  boats  is  in  St.  Loais,  which  is  the  nearest  port  of 
entry,  and  which  is  in  the  collection  district  of  New  Orleans. 
The  amount  of  cnstoms  collected  at  St.  Lonis  dnring  the  fiscal  year  was  $1,000,082.48. 
The  amount  of  internal  revenue  collected  was  $8,9^4,366.66. 

Money  statement. 

Amount  to  be  drawn  under  section  7,  act  of  August  11, 1888 $88, 917. 74 

June  90,  1898,  amount  expended  during  fiscal  year 88,916.27 

Outstanding  liabilities  June  90, 1898 2.47 

July  1, 1898,  amount  available  for  fiscal  year  1898-99 100,000. 00 


AppropriaUatu  made  hp  Cangresi  for  removing  obttruetiotu  in  MUHaHppi  Biver, 


By  act  of— 

March  9, 1879 $100,000.00 

June  14. 1880 100,000.00 

March  9, 1881 80,000.00 

March  2, 1882 86,000.00 

July  6, 1884 72,950.63 

August6, 1886 66,250.00 

August  11, 1888 100,000.00 

For  fiscal  year  ending — 

June90, 1890 49,089.17 

June  SO,  1891 92,720.97 


For  fiscal  year  ending— 

June90, 1892 $98,260.00 

June9a,  1893 96^497.28 

June90, 1894 88,262.46 

June  90, 1896 100,000.00 

JuneSO,  1896 80,496.26 

June  90, 1897 89,421.64 

June90, 1898 88,917.74 

Total 1,871,896.10 


AUtraei  of  propo$aU  for  replaUng  U,  8,  enag  boat  /.  K.  Maoomb,  received  in  response  to 
advertisement  dated  February  £,  1898,  and  opened  Marok  4, 1898,  at  IB  o'clock  noon,  hy 
Maj.  Thomas  M,  Handbury,  Corps  of  Engineers,  at  St.  Louis,  Mo,,  for  work  of  remov- 
iing  ehstruciions  in  Mississippi  Biver, 


Va 

Vame  and  sddNM  of  Udder. 

Price  for 
docking. 

Piioefor 

pUthiffpor 

•ST.? 

183,000 
pooada. 

Amount. 

1 

HhiAinnAfiirarlneBwT.OOr.CbKlqTMi^.Oittn 

$2,400.00 

$0.0  A 

$19,872.00 

Bcjeotion  recommended* 


Digitized  by  LnOOQlC 


APPEin>IX  Y — ^REPOST  OF  MAJOR  HANDBUBT. 


1691 


Tablx  lITo.  1. — Detailed  $iatewMni  of  mendUuree  made  in  oonneeHon  with  Ike  work  of 
removing  oheimeiions  in  MisHeeippi  Biner  during  ^Jieoal  gemr  1898^  tu  reqmired  hg 
«to(jo»  7  of  the  river  tmd  harbor  oel  of  Jngmi  12,  r'^ 


Mimth. 


VoQcher. 


Tovbotn  paid. 


For  wLut  fia^d^ 


Amoanfe. 


in7. 

Jvly.. 


Aug.. 


Stpt. 


1 
1 
8 

4 
5 

1 

S 

2 

4 

6 

6 

7 

8 

9 

10 

U 

12 

13 

14 

15 

16 

17 

IB 

19 

20 

21 

22 

23 

24 

26 

26 

27 

2B 

20 

SO 

81 

82 

38 

84 

89 

86 

87 

68 


41 

49 


46 
46 

47 

48 

48 

60 
1 
2 
8 
4 
6 
6 
7 
6 
0 

10 

11 

12 
18 
14 
16 
16 
17 
16 
10 
20 
21 


M.H.BiieklffaniiiSMstari]igCo 

Western  BnM  Manufactnriiif?  Co 

Sobt.  D.  PAtteraon  StotioDerj  Co 

Sundry  penons 

.....do : 

.....do 

▲dolph  J.  Bentsen 

Loni*  Booker 

Wm.Freese 

Robert  Freiae 

John  Lowell 

Baner  Grooer  Co 

Hose  Sc  Loom  is  Ice  and  Transportation  Co 

Aroma  Coffee  and  Spice  Co 

a  F.  Blanke  Tea  and  Coffee  Co 

F.W.Brookman  Commission  Co 

ILlLBnokMannfaoturingCo 

Consolid*tedCoalCo.ofStLoais 

James  M.  Houston  Grocer  Co 

Western  Blectrieal  Supply  Co. 
Wm.  Barr  Pry  Goods 
Hoffitt- West  Drag  Co. 

ILDoogkerty 

Loois  Mcker 

Wm.  Freese 

Scharff-Bemheimer  Grocer  Co 

Baner  Grocer  Co 

AdolphJ.Bentsen 

Sylvester  Coal  Go 

South  St  Louis  Fonndry , 

Darid  Kiohol»on 

Simmons  Hardware  Co 

Scharff-Bemheimer  Grocer  Co 
Big  Muddy  Coal  and  Iron  Co  . 

A.A.EIirDuni 

0. 0.  Huthmaoher 

L.S.Koerbor 

L.  P.  Laurent 

IfattHonaghaaftCo 

ITatches  lee  Co , 

JohnPichetto 

Pea^osa,  Cameron  &Co 

The  Laclede  Power  Co 

Pittsburg  Coal  Co 

A.Holderby 

Pittsburg  Coal  Co . 


J.J.Sloyer.. 

Jaa.A.Tappan 

Walter  &  Bust 

Sundry  persona.. ••• 

.....do 

. ....UO .......a.. ...... .......••.•.. 

....do 

...do 

Flacher  FaoUng  Co 

Valentin  Besoh 

Aaron  Meyera 

X.Bertoii 

P.H.I>empsey..^ 

PittebnrgCoalCo 

IL IL  Buck  Hannfaciuring  Co  . . — 
H.B. Coffin  ..........•........••••. 

Matt  Monaghan  A  Co 

Pittsburg  Coal  Go 

J.J.Slorer 

Jas.  A.TM9paa 

Weaten  union  Telegraph  Go 

i\    '.  Kknnan  ..................... 

iv^en  I x«,  Cameron  ft  Co 

Johu  Flohetto 

'We^.tem  Brass  Manufacturing  Co . 

;t  nil  ri  t  r  [Jrlen  Boiler  Works  Co 

Big  ^luddy  Coal  and  Iron  Co 

Cdrti  Cl^  Coal  Co... 

A.n->|.ierby 

Vfileiitiii  Resch 

Walter  JtRnst. 


Soppliei 


do. 
Payroll. 
....do... 
....do... 
Suppliea. 
loe . 
Sup 


•lies. 


Ice 

Coffee  ... 
Tea 

Suppliea. 

Goal..'.''. 
Suppliet. 

R^alrs!' 
Suppliea. 

ice'...;ii; 

Supplieo. 

....do... 

Coal , 

Grate.... 
8ap|^. 

'V.'.do'.y. 

Coal 

SoppUeo. 


-...do... 
....do ... 

....do..., 

lea....... 

Suppliea. 

Sup^. 

Milk 

Coal. 


Supplies. 
PayrolL. 
..7.do ... 


....do.... 
....do.-.. 
Suppliea. 

Beef 

Supjulles . 

Suppliea. 


22  I  Orowm  Coal  and  Tow  Co.! 


....do 

Coal 

Telegrams. 
Supnliea — 

Supplies... 

BoUer  'Ml' 

Coal 

do 

MUk 

Suppliea... 

Coil?Miy. 


688.90 
8L50 
11.21 

866.00 
1,890.00 
1,875.00 

280.87 
10.80 
87.64 
18.20 

866.82 

286.06 
10.60 
20.00 
0.00 
71.16 
4.02 
87.60 
24.00 
10.20 
8.00 
88.62 
87.80 
87.20 
08.76 

100.80 

198.06 

04.86 

8.00 

1. 01 

126.90 

116 

20.82 

U4.87 
67.82 
14.66 
81.58 
88.20 
48.10 
14.00 
85.96 

105w00 
0.48 

187.60 
8.76 

110.00 
21.40 
88.60 
44.61 

600.00 
1,776.00 

853.00 
1,618.84 

280.58 
40.61 
82.40 
85.10 
2L00 
28.71 

880.00 
12.70 
89.92 

10L55 

110.00 
62.80 

220.00 
100 
85.11 

275.00 
83.62 
25.75 

296.00 

228.76 

214.90 
8.00 
60.20 
67.10 

810.08 
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lionth. 


Voucher. 


To  whom  paid. 


For  what  paid. 


Amount 


1897. 
Sept.. 


Oct.. 


Nov.. 


28 

24 
26 
20 
27 
28 

1 

2 

8 

4 

5 

6 

7 

8 

9 
10 
11 
12 
18 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
26 
27 
28 
29 
80 
81 
82 
88 
84 
86 
86 
87 
88 

1 

2 

8 

4 

6 

7 

8 

9 
10 
11 
12 
18 
14 
16 
16 
17 
18 
19 
20 
21 

22 
28 
24 
26 
26 
27 
28 
29 
80 
81 
82 
88 
84 
86 
86 
87  I 


SnndiT  persona 

L.  S.E.oerber 

Sundry  pemona 

do 

do 

do 

B.Berton 

Aaron  Meyers , 

Jas.  A.Tappan 

Adolph  J.Ben  tsen , 

Cairo  City  Coal  Co 

Hnse  &,  Loomlalceand  Tranai>ortation  Co 

Matt  Monachan  A,  Co 

do 

Aaron  Meyers 

Pittabnr^CoalCo 

do 

J.S.Boberta 

J.J.Slorer 

John  Atkins 

H.  Bnohterkirohen 

Bngene  Berton , 

Jno.  Lowell 

Simmons  Hardware  Co 

Western  Union  Telegraph  Co 

Aroma  Coffee  and  Spice  Co 

Big  Mnddy  Coal  and  Iron  Co 

Bauer  Grocer  Co 

Adolph  J.  Bentsen 

F.  W.  Brockman  Commission  Co 

Loais  Landan  &  Co 

Fischer  Packing  Co 

MisBonri  Glass  Co 

Darid  Nicholson 

J.J.Slover 

do:. 

Sundry  persona 

do 

.....do , 

M.K.Deale 

Hoffitt-WestDrngCo 

Pittsburg  Coal  Co 

Jas.A.Tappan 

Baner  Grocer  Co 

Sundry  persons 

.....do 

Victor  H.POSS 

Baldwin,  Enowlton  Sc  Lake 

Goyer  Cold  Storage  Co 

MattMonaghan  £Co 

Valentin  Reech 

SylTeeter  Coal  Co 

Walter  &Bnst 

G.D.Williamson 

Big  Muddy  Coal  and  Iron  Co 

Western  Electrical  Supply  Co 

Crown  Coal  and  Tow  Co 

Cairo  City  Coal  Co 

MattMonaghan  ft  Co 

Pittsburg  (S>al  Oa 

J.J.Sloyer 

Western  Union  Telegraph  Co 

Big  Muddy  Coal  andiron  Co 

Adolph  J.  Bentaen 

Bannantine  Galvanised  Iron  Manufacture 


ingCo. 
I.  L.  Bttman  A,  Co . 


Fischer  Paoking  Co 

Missouri  Glass  CO 

Paddock-Hawley  Iron  Co 

B.  B.  Souther  Iron  Co 

Simmons  Hardware  Co 

Fairbanks,  Morse  ft  Co 

Darid  Nicholson 

American  Bxpresa  Co 

Valentin  Reach 

Walter  ft  Bust 

John  J.  Ganahl  Lumber  Co 

Hart  Coal  Co 

B.H.  Warner 

A.  A.  Bhrman 

lAtemational  on  Works,  Limited  . 


Payroll 

Supplies 

Payroll 

!I!!!do".r.".'.IH"'I.*.'.'I 

do 

Beef 

Supplies 

Supplies 

iw>..".*.".'*.'"'.'.!i.'.*ir.' 

Suppliea 

Cosl 

....do 

Meat 

lies 

do 

do 

do 

do 

do 

Telegrams 

Coffee 

Coal 

Supplies 

do 

Bacon 

Supplies 

....do 

...-do 

do 

Payroll 

....do 

....do 

Typewriter  and  desk . 
Supplies 

....do""'!*.'."!!r.r.*. 

Supplies 

Payroll 

do 

Servioes 

Butter 

•lies 

lo 

....do 

Coal 

>lies 

lo 

Coal 

Suppliea 

Coal 

....do 

•lies 


a!! 


Supplies... 
Telegrams., 
Coal 

~      »lies.... 


Sponges  ..••>...- 
SuppUes 

iciVets." "!"""! 

Chain 

Supplies 

Butter'.lliir.".!" 

Brpress  charges, 
"--^lles... ...... 


lo •••...•..•• 

Lumber 

Coal 

Lumber 

Meat 

"  '  *  D  i  g  I " ed 'by  VJtTD'O y 


$800.00 

44.05 

1,817.33 

827.00 

1,882.60 

882.17 

24.00 

45.36 

178.76 

81.18 

96.00 

11.12 

147.86 

96.60 

89.68 

620.00 

192.60 

7.66 

77.84 

29.16 

19.80 

29.24 

160.26 

12.08 

4.08 

19.88 

80.06 

203.27 

98.65 

27.00 

140.68 

48.86 

0.82 

97.81 

86.77 

86.17 

1,740.88 

896.38 

600.00 

117.00 

20.96 

367.60 

180.00 

47L80 

1,845.00 

880.00 

160.00 

6.70 

89.68 

64.86 

13.20 

66.00 

60.88 

40.06 

9L60 

18.92 

80.00 

156.00 

116.68 

226.08 

67.06 

8.67 

228.76 

43.05 

8.40 

6.26 
44.81 

6.07 

&76 
18.88 
87.40 
20.07 
24.76 

1.00 
SL06 
68.07 
27.50 
87.74 
19.60 
•8.78 

&80 


le 
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Month. 


VoiKdiifir. 


To 


Wox  whMt  pAtdi, 


AmoimL 


1^7. 
Sow  .. 


Dee. 


18Q8. 
Jan... 


48 
44 

45 
40 

1 
S 
8 

4 
6 

7 

8 
9 
10 

u 

12 
18 
14 
U 
16 
17 
18 
19 
90 
21 
22 
28 
24 
25 
20 
27 
28 
29 
80 
81 
82 
88 
84 
86 
86 
87 
88 
89 
40 
41 
48 
48 
44 

1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

U 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

28 

24 

25 


JohnPlehetiP 

PeetroM,  Gmenm  ft  Co 

G«o.  WtKkgu  Maehiaflory  and  Sapplies 
llannfxSnring  Co. 

Sondrypenona 

.....do 

....do 

ILIL  Book  IfannikcTtariDg  Co 

Sundry  penons 

do 


LeriJoyfir 

IfcS.  Koerber 

LeeBroilMn 

PittoburK  Cool  Co . 

J.J.Slovor 

Don  Sheo  ft  Co.  ... 
SoJliTaa 


Jaa.A.Tappoa 

Boldwin,  Knowlton  ft  Loke 

H.S.  Coffin 

Mott  Monogbon  ft  Go 

PittsboTK^Ma  Co , 

«r.  J.  Slower 

The  Oliver-Finnie  Orooer  Co 

Henry  Bnchtorkirohen 

ColroCi^yCoalCo 

Matt  Monof  ban  ft  Co 

Pittoburg  Cool  Co 

Cairo  City  Cool  Co 

Hoae  ft  Loomis  Ice  and  Tranaportation  Co. 

Jere  Haldeman 

Valentin  Reach 

WaltorftBoat 

Weotem  Union  Telegraph  Co 

W.CPoatal 

Aroma  Coffee  and  Spice  Co 

I".  W.  Brockman  Commission  Co , 

Baaer  Grocer  Co 

A.A.]EUifinan , 

John  F.IrrinoftSon 

I«.&Koerber 

Looia  Landan  ft  Co 

Paddook-HawleylronCo 

John  Piohetto 

Peatroea,  Cameron  ft  Co 

Sylyeater  Coal  Co 

BigMnddy  Coal  and  lion  Co 

Sundry  penona 

do 

.....do , 

.....do 

..-..do 

Weotem  Iron  and  Supply  Co 

PitUborgCoolCo 

Jaa.A.Tra|>an 

▲dolph  J.  Bentaen. 


Crown  Coal  and  Tow  Co 

Fischer  Packing  Co 

FiaberftCo 

Matt  Monagban  ft  Co 

Bepoono  Chiemical  Co 

...^do. 

Cairo  Ci^Ccol  Co 

Valentin  Keocb 

Weotem  Union  Telegraph  Co  . 

O.D.Williaaiaon 

Walter  ft  Boat 

Big  Muddy  Coal  and  Iron  Co. . 

Aoolpb  J.  Bentaen 

Fiacber  Packing  Co 

Sylvester  Coal  Co 

drown  Coal  and  Tow  Co 

A.A.Xhram 

L.S.Koerber 

Pootrooo,  Cameron  ft  Co 

FlaherftCo 

John  Piohetto 

PfttabnrgCoolCo 

....do..* 

Sundry  peraooa... 


Sapplieo.. 


Payroll , 

.....do 

do 

Pipe 

PayroU 

.....do 

Dynamite , 

Sapplieo , 

Dyiiamite , 

Cool 

SnppUea 

Bepairs 

Serrioea  of  James  SbUivan, 
deceooed. 

Cool 

Sapplieo 


Cool 

Meat.... 
SappUea., 

Coal  .'."HI! 
SupDlieo.. 


do. 

Ice 

Traveling  ezpenses  . 
Sappliea 

Teiegrama 

Coal 

Coffee 

Sappliea 

Meato.r.!!!.';;!!'."! 

Coal 

Sapplieo 

Iron 

cSSr"?.;;::::;:::::: 

....do 

....do 

Payroll 

....do 

do 

do 

.do. 


Diaphragm . 


Sappli 


....do 

SnppUea.... 

►iieo.'."."^ 

lo 

do 

Dynamite.., 

cS5P"r.:::; 

Sappliea.... 
Telegrams., 
pliea.... 


Coal 

Sappliea.. 

Oial. ..*-": 
...do..., 
Sappliea.. 

Coal. .11! 
Sapnliea . 

Coal. ..'.'I 

do.... 

PayroU. 


800.00 
6.00 


1,820.00 

818.00 

8.80 

1, 791. 67 

800.00 

182.25 

77.71 

40.00 

405.00 

00.28 

80.00 


202.44 

286.11 
81.19 
07.35 

120.00 
68.67 

279.97 
26.20 
54.00 

106.01 

347.87 
06.40 
16.89 
7.06 
26.46 
80.88 
2.71 
58.00 
28.25 
57.04 

820.00 
84.01 
75.00 
50.50 
12.00 
23.16 
69.98 

144.00 
86.50 
61.00 

800.00 
1,817.50 

201.88 
1,761.17 

87L50 
.68 

880.00 

210.00 

06.47 

200.00 

.77.01 

'88.50 

U8.20 

00.75 

60.08 

118.20 

24.85 

8.48 

6.75 

81.10 

68.62 

46.08 

62.04 

26.00 

120.00 

95.00 

78.25 

218.00 

46.27 

74.85 

800.00 

288.75 
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Moath.  Yonoher. 


Tt> 


For  wliat  paid. 


Amoantb 


Vth. 


Kar.. 


Apr  . 


BnndiT] 

do.: 

do 

.....do , 

Matt  Konaglum  A  Co 

Bndy ,  Howard  ft  Prewofet. . . .  . 

Jaa.  ▲.Tappan 

Ooo.  Arnold  ftOo 

Baldwin,  Knowlton  ft  Lake. . . 

Cairo  City  Coal  Co 

liahorftCo 

Loo  Brother* 

IfiattHonaghan  ft  Co , 

Wm.  Wooten 

The  OllTor-Flanlo  Grocer  Co  . . 

Plttabnrx  Coal  Co 

do 

Dan  Shea  ft  Co 

Foatal  Telegraph  Cable  Co . ... 
Weeteni  Union  Telegraph  Co. . 

A.  Holderby 

Yalenltn  Boeoh 

Walter  ft  Boat 

A.H<^erb7 

Loola  Lanoan  ft  Co 


Ffty  raU .. 
.....do  — 


do ..., 

»Uoa.. 

lo..., 

Coal 

SnppUoa.. 

SnppUee.. 
White  1 


.do. 


YaloBtin  Beooh.. 

Walter  ft  Boat 

Buxton  ft  Skinner  Stationery  Co  . 
F.  W.  Brookman  Commiaaion  Co. . 

Adolph  J.  Bentcen 

8an<fry  persona 

.....do «. 

.....do 

.....do 


Tel 
To. 

ICilk 

SnppUea 

iiiik.*.;rrrr.'."i 

Sappliee 

y.'.'.^iv.'v.'. 

Job  printing. . 
Supplies 


PayroU. 
....do.., 
do... 


Big  Moddy  Coal  and  Iran  Co 

Adolph  J.Bentaen 

Cairo  City  Coal  Co 

John  Lowell 

Aroma  Coifee  and  Spioo  Co 

Bauer  Orooer  Co 

Adolph  J.Bentaen. 

Sylyeatnr  Coal  Co 

Muse  ft  Loomia  loe  and  Tranaportation  Co . 
The  Consolidated  Coal  Co.  of  St.  Louis  . . . 

Fiabher  Packing  Co 

The  Laolede  Power  Co 

PaddookrHawleylronCo 

Western  ffleotrtoal  Supply  Co 


....do... 
.....do... 
Coal 

SappUea. 


Weatem  Union  Telegraph  Co 

Big  Muddy  Coal  and  Iron  Co 

The  Conwdidated  Coal  Co.  of  St.  Louis  . 

Cairo  Ci^  Coal  Co. 

A.  Holderby 

Walter  ft  Ruat 

Yalentin  Beseh. 


Suppliea 

Cciil  ^.11 

Ice 

Coal  .... 
Suppliea 

Bepaira. 
Tefegrai 
Coal 
....do.. 
....do.. 
Milk...; 
•lies 


The  Xnginoeriag  Kews  Publiahing  Co. . 

Marine  Journal  Co , 

Star  Publiahing  Co 

The  Globe  Printing  Co 

Harbison  Bros,  ft  Co 

L.  P.  Laurent 

Sundry  persons 

do 

.....do 

.....do 

Adolph  J.  Bentaen 

Fiseher  Packing  Co 

John  Lowell 

Fittoburg  Timea 

Adolph  J.  Benteen 

Fisher  ft  Co 

MattMonaghanftCo 

liTatohealceCo 

J.P.areenley 

PittobnrgCoalCo 

Peatroea,  OMnenm  ft  Co 

H.M.EhnnaBi 


Jaa.A.Tappan 

Weatera  Union  Telegraph  Co  . 

Fisher  ftCo 

MattMonaghanftCo 


Advertiaing . 

do 

do 

....do 

Suppliea 

Siyroli".'.'.*'. 

.....do 

....do 

....do 

Suppliea 

:ii;!do !!'-"!." 

Advertiaing. 
Suppliea 

iii'.doiii;"! 

...,do 

Milk 

Coal 

....do 

Suppliea 

Tel( 


Telegrams 


1,791.50 

881.60 

1,788.88 

880.00 

48.10 

19.00 

270.00 

42.08 

57.91 

242.80 

89.84 

28.07 

97.51 

5.50 

154.68 

218.07 

150.00 

20.00 

.20 

2.26 

2.50 

28.90 

40.88 

2.60 

147.07 

19.56 

4L48 

87.40 

82.68 

21.18 

850.00 

,815.00 

297.00 

,265.85 

154.00 

285.00 

49.78 

48.40 

88.21 

22.50 

127.80 

21.08 

40.97 

7.86 

89.00 

06.09 

8.26 

26.14 

17.47 

2.70 

127.60 

89.00 

120.00 

150 

08.82 

88.80 

6.40 

0.00 

6.40 

12.15 

15.48 

19.17 

206.00 

886.00 

.,772.87 

847.83 

80.66 

3L47 

75.80 

7.02 

97.40 

68.65 

78.82 

17.50 

1.06 

492.09 

136.09 

60.00 

210.00 

2.99 

40.96 

40.18 
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Table  Ko.  L-^IhMUed  $taiement  of  eaiMndiiures  made  in  oanMecUan  with  the  work  of 
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Month. 


Yoadher. 


To  whom  iwid. 


For  wh*t  paid. 


Amount. 


1S88. 
Apr... 


Miiy. 


JTiine. 


10 
11 
32 
18 

U 

15 

16 

17 

18 

10 

20 

21 

22 

28 

24 

26 

26 

27 

28 

20 

80 

1 

2 

8 

4 

5 

6 

7 
8 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 
28 
29 
80 
81 
82 
88 
84 
85 
86 
87 
88 
89 
40 

41 

42 

48 

44 

45 

46 

47 

48 

49 

1 

2 

8 

4 

5 

6 


Pittshnrg  Coal  Co 

Aroma  Coffte  and  Sploe  Co ^. 

J.  D.  Streett  &  Co 

SylTOBtorCoalCo , 

Sohaeffer  Bros.  &  Powell  Mannfactaring 
Co. 

F.  W.  Brockmao  Commiseion  Co 

Eagle  Boat  Store  Co 

Grand  LanndxT  Co 

L.  M.  Rnmeey  Maaofactnring  Co 

Wroasht  Iron  Range  Co 

Big  Muddj  Coal  and  Iron  Co 

Hofman  Meroantile  Co 

LoidsLandan  &Co 

Koffitt  WeetDrogCo 

Hoftnan  Hercantiie  Co 

Loois  Landau  &  Co 

Sundry  persons 

.....do 

do 

niinois  Steel  Co 

Sundry  persona  .......................... 

.....do 

Bnoher  Bros.  &  Co 

Fr.  WnLFreese 

P.T.Lsngan 

G.  F.  Meyer  &  Co 

C.  Pranger  &  Son 

Thos.  K.  Handbnry,  Mi^or,  Corps  of  En- 

jglneer8,T7.8.A. 

mT M.  Bnck  Mannfaotoring  Co , 

Adolph  J.  Bentsen 

F.Booler 

The  Consolidated  Coal  Co.  of  St.  Louis. .. 

Eau  daire-Sl  Louis  Lumber  Co 

Walter  L.  Flower  &  Co 

Fischer  Packing  Co 

Intemsftlonal  GU  Works,  Limited 

K.  O.  Nelson  Manufacturing  Co 

Piatt  A  Thombargh  Paint  and  Glass  Co. . 

Simmons  Hardware  Co 

B.  E.  Souther  Iron  Co 

Sylrester  Coal  Co 

waters  Pieree  Oil  Co 

B.H.  Warner 

Zittlosen  Manufacturing  Co 

Sundry  penons 
The  Instilled  V 

Co. 

y«^.  Gregg,  Jr 

P.T.Lsngan 

Wslter&Bust 

F.J.WehrfHts 

Richard  Oarstang , 

Sundry  persons 

MiohaellBennett 

Richard  Garstang , 

Paddock* B«wley  Iron  Co.. 


.  Water  Ice  Manufacturing 


JohnT.  Rennle  

Wm.O. Gibson  &  Son  Grocery  Co 

Sundry  persons 

M.  M.  Buck  Manuflicturing  Co 

B.  B.  Seuther  Iron  Co 

SylyesterCoidCo 

Thos.  H.  Handbury,  m^jor,  Corps  of  En- 
gineers. XT.  S.  A. 

J.M.  Tucker 

H.  Sonne 

Sundry  persons 

Wm.C.  Stevens 

John  Lowell 

Sundry  persons 

do 

do 

do 

do 


.do. 
.do. 
..do. 


Coal.... 
Cofi'ee  ... 

Oil 

Coal.... 
Candles. 


Supplies. 


Supp] 

oir.:. 


Laundry  work. 
Supplies 

Coal.^..*".".*.'.'.".". 
Supplies 

Sapolio"!IIIir 
Supplies 

Piiyrdi"!".*". 

-./.do 

....do 

Steel 

Payroll 

....do 

Meat 

Supplies 

Lumber 

NaiU 

Milk 

Mileage 


Supplies 

Magnesia  covering . 


Magnet 
Coia.. 


Lumber . 

Oil 

Supplies . 

Valves.  II 
Supplies. 

Rivets  HI 

Coal 

Oil 

Lumber ., 

FUur 

PayroU. 
Ice 


Supplies . . . 
Lumber  ... 
Supplies... 

CaBtingsIII 
Payroll... 
Repairs.... 

....do 

Supplies... 
Bevel  gear. 
Supplies... 
Pay  roU  ... 
Supplies... 

Rivets 

Coal..i..-. 
Mileage.... 


Travel  expenses . 

Hauling 

Payroll 

Travel  expenses . 

Supplies 

PayroU 

....do 

.-..do 

....do 

do. 

do. 

do. 

do. 


Thos.  H.  Handbury,  major,  Corps  of  En- 
gineers, IT.  S.  A. 


.do. 


$120.00 
4L26 
14.30 
82.00 
8.40 

48.10 

9.32 

5.82 

93.40 

7.75 

157.60 

178.62 

214.67 

2.50 

80.92 

173.04 

406.00 

133.00 

1,825.67 

2,468.32 

1,496.58 

246.25 

25.60 

85.50 

118.40 

3.50 

3.20 

12.00 

472.30 

181.99 

41.65 

32.50 

69.82 

17.86 

14.17 

33.40 

2.28 

4.00 

85.38 

71.62 

6.40 

82.80 

5.96 

8.75 

19.50 

12.40 

205.00 

11.60 

57.43 

58.95 

8.89 

8L87 

16.00 

75.00 

443.53 

3.85 

12.12 

161.56 

129.91 

887.07 

15.00 

5.76 

5.25 

10.00 

205.00 

6  50 

210.69 

1,618.00 

619. 17 

1,028.84 

274.62 

106.56 

028.75 

464.00 

826.02 


Mileage. 


'T5r^fi5Wftr 


C^oogl^ 


1696   REPORT  OF  THE  CHIEF  OF  EKGIKEEKS,  U.  8.  ASMT. 


Tabub  No.  l,^Deiailed  HaUment  of  expendiivret  made  in  connecUan  with  the  w>rk  of 
removing  ohsirueHone  in  Mi$8is9ippi  Bioer,  «to.— Continaed. 


Month.  Toaoher. 


To  whom  paid. 


For  what  paid. 


Amoont. 


1898. 
Jane.. 


P.T.Langan 

Winter  Bros 

Walter  &  Rust 

F.J.Wehrf^ita 

Greo.  J.  Frita  Fonndiy  and  Machine  Go  . . 

Hofman  MeroantUe  Co 

Moffitt- West  Drag  Ck> 

Paddook-Hawleylron  Co 

Thoa.  Sexton  Stove  and  Bange  Co 

E.  B.  Souther  Iron  Go 

Adolph  J.  Bentaen 

Lonia  Becker 

Fr.  Wm.  Freeae 

Korthweotem  StOTO  Repair  Co 

B.Prang»r 

Geo.  F.Morits  Blank  Book  Go 


O.  B.  Haldeman 

Miaaoori  Car  and  Foandry  Co 

Sehaeffer  Bros.  A,  Powell  Manofaotoring 
Co. 

Watera  Pierce  Oil  Co , 

Snndry  peraona 

do 

Aroma  Coffee  and  Spice  Co 

Wm.  Barr  Dry  Gooda  Go 

M.  M.  Back  Manafactoring  Co 

D.Crawford  &Co 

R.  B.  Gray  China  Co 

Howard  Ewald  SlCq 

lUinoia  Steel  Co 

Pnllman'a  Palace  Car  Co 

Soragga,  Vandervoort    A   Barney  Dry 

Simmona  Hardware  Co 

Watera  Pierce  OU  Co 

Weatera  Sleotrical  Supply  Co , 

Weatern  Union  Telegrapn  Co , 

Cairo  Ci^  Coal  Co..: 

Hofman  Mercantile  Co 

G.F.Meyer  &  Co , 

Miaaoori  Glaaa  Co 

E.  E.  Souther  Iron  Co 

Walter  ^kRuat 

F.J.Wehrfiriti 

Sundry  persona 

Gerritaen  Broa.  A  Co 

E.S.HeaI^ , 

Kent  A.  Purdy  Paint  Co 

Moffitt-WeatDrugCo 

Piatt  A  Thornborgh  Paint  and  Ghisa  Co. . 
Shalloroaa-MoCallum  Printing  and  Sta- 

tionery  Co. 

Sylreater  Coal  Co 

Irorlicht,  Duncker  A  Renard  Carpet  Co. . 

Louia  Becker 

Buehler-Phelan  Paint  Manufacturing  Co. . 

M.  M.  Buck  Manufacturing  Co 

Adolph  J.  Bentzen 

Fr.  wm.  Freeae 

Meyer  Brothers  Drug  Co 

B.  Pranger 

E.  E.  Souther  Iron  Co 

Winter  Brothers 

Sundry  peraona 

do .■ 

....do 

....do 

....do 

....do 

M.  M.  Buck  Manufacturing  Co 

lllinoia  Central  R«ilroad  Co 

Paddock-Hawley  Iron  Co 

Sehaeffer  Broa.  A  Powell  Manufacturing 

Co. 

Waters  Pierce  Oil  Co 

Sundry  persons 

do 


.do. 
..do. 
.do. 
.do. 


Xrom ..... 
loe 

Supplies. 

Castings. 
Supplies . 

!.""!do !". 

Repairs.. 
Rivets... 
Supplies . 

Ice 

Ues. 


MUk. 

Portacebook 

Travel  expenaes . 

Lumber 

Candles 


Ofl 

Payroll 

....do 

Coffee 

Supplies 

"!*.do!IIIIIIIIII! 

Dishes 

Iron 

Steel , 

Sleeping-car  fare. . 
Supplies 


Oil. 


.do. 


Supplies 

Telegrama 

Coal 

Flour 

Supplies 

Rlvetsill'.ll-Iir.III" 
Supplies 

Pay  roll!'.. l.*""**.!II! 
Renlling  hektograph  . 

Cement 

Supnlies 


Paint  brushes . 
Supplies 


Coal 

Supplies 

Ice 

Turpentine 

Supplies 

Meate  !".*"".'" 

Supplies 

Milk. 

Rivets 

Ice 

Payroll 

....do 

....do 

....do 

....do 

....do 

Crayons  

Tranaportation . 

Supplies 

Candles 


Rosin.... 
Payroll., 
....do.. 
....do.., 
....do., 
do. 


.do 


DigitTz'ea-b-y<:3t>dgl5' 


10.65 

46.80 

215.23 

135.71 

72.65 

80.86 

21.00 

56.48 

6.25 

88.74 

27.78 

14.70 

47.50 

8.04 

6.20 

4.75 

6.50 

48.45 

8.40 

40.46 

03.25 

946.87 

22.50 

8.06 
188.88 
85.68 

8.80 
82.20 
80.45 

1.50 
70.76 

17.24 

20.23 

23.65 

2.97 

98.40 

02.76 

8.65 

2.48 

74.50 

207.91 

177.86 

255.63 

1.65 

86.86 

25.65 

85.75 

7.72 

6.55 

40.00 

76.85 

17.60 

14.40 

27.36 

19.71 

26.40 

25.86 

1.20 

85.76 

67.60 

405.00 

1«856.67 

808.94 

530.17 

845.00 

206.08 

2.75 

11.01 

51.15 

17.21 

87.50 
28:).  74 
819.25 
776.44 
1,148.75 
858.25 
99.75 
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Table  No.  1.— PetoUed  aitOemmt  of  ejmet^itmre9  made  in  eonneotion  with  ike  work  of 
removing  oUtrucHona  in  MiseieHppi  Biver,  eto.— Continued. 


Konth. 


YonchAr. 


189B. 
Jane.. 


To  whom  paid. 


Jolm  Bohan  A  Son  BoUer  Works  Go. . 

S.  IE.  Soother  Iron  Co 

ir.M.Stmonds 


Total  expended 

OvUtamdingUaMUtistJuMSO,  1808. 

PnUman'aFalaeeOarCo 

Weatara  Union  Telegraph  Co , 


For  what  paid. 


Boiler  ... 
Kivote... 
Castings. 


Sleeping-car  fare. 
Telegrams 


Amount. 


$200.00 

26.81 

5.00 


88,016.27 


1.60 
.97 


88.917.74 


Table  No.  2.—Summary  of  eacpeneee  for  operating  U,  8,  enag  hoata  H.  O,  Wright  and 
J.  K.  Maoomh  in  eonneotion  with  work  of  removing  ohstruetione  in  Miseieeippi  Biver 
during  fleoal  year  ending  June  SO,  1898, 


Application. 


1897. 


July. 


▲ngoat.    September.     October. 


November. 


Decem- 
ber. 


Office  expenses 

Bxpenses  of  snag  boat  H.  Q. 
Wright: 

Crew 

Outfit 

Fuel 

Subsistence 

Supplies 

B^Mirs 

Miscellaneous 

Bxpenses  of  snag  boat  J.  N. 
liaoomb: 

Crew 

Outfit 

Fuel 

Subsistence 

Supplic 


$350.21 
1,300.00 


7.84 


1,375.00 


B^wirs 

Hlscellaneoua  . 

Total.... 


5.00 
100.15 


$600.00 


1,808.92 

.45 

122.37 

799.76 

1.70 

1.91 

16.76 


2,128.00 

4.92 

592.50 

1,839.82 


$802.00 


2,164.67 

1.50 

974.57 

158.10 

5.80 

803.40 


$621.08 


812.60 
•82.88 


2,144,83 


25.68 
16.76 


715.00 
872.79 
89.92 
25.75 


10.47 


2,135.66 

2L40 

792.81 

1,029.75 
58.89 


$454.27 


4,356.67 
49.10 
429.49 
895.50 
82.27 
29.95 
55.00 


2,188.00 


$802.71 
2,137.88 


707.90 
687.89 
2:25.05 
112.23 
7.06 


2,182.67 


756.48 
29L72 


1,388.81 
1,015.28 


10.48 


18.82 


8,236170 


7,449.40 


7,207.88 


6,474.92 


9,006.81 


8,666.96 


Application. 


1808. 


January. 


Feb- 
ruary. 


March.     AprlL       May. 


June.       TotaL 


G. 


Office  expenses 

Bxpenses  of  snag  boat  H. 
Wright; 

Crew 

Outat 

Fuel 

Snbaistenoe 

Supplies 

Bepairs 

Misceilaneoua 

Expenses  of  snag  boat  J.  K, 
Macomb: 

Crew 

Outfit 

Fuel 

Subsistence 

Supplies 

Bepairs 

Miscellaneona 


$206.48 
8,124.00 


$852.45 
2,112.00 


76L57 
884.67 
167.48 


869.80 
848.12 


6.60 


$207.70 


2,120.00 

14.66 

418.67 

688.21 

9.94 

17.47 


$407.99 
1,742.88 


1,024.60 
466.74 


$206.00 


1,028.84 

8.75 

6.40 

72.70 

83.80 

153.69 


$417.14 


846.00 
199.22 


200.80 


2,148.83 


1,410.85 


886.00 


628.00 

488.70 

4.25 


79L07 
461.82 


84.16 


266.84 
"86.*97 


836.00 

93.40 

122.00 

412.04 

84.52 

8,099.74 

5.82 


888.00 
266.20 

32.50 
283.68 

79.16 

3,721.26 

235.11 


136.29 
10.25 


886.00 
445.86 


829.15 
61.26 
10, 643. 79 
86.41 


21,920.26 
273.67 
5,627.77 
6,124.45 
533.38 
760.44 
00.66 


18,961.84 

834.78 

6,763.62 

6.29L10 

283.00 

17,718.79 

890.06 


Total. 


6,910.08 


6,938.77 


4,559.45 


8,244.08 


7,012.06 


14,209.67 


a88,917.74 


•laohidBa  $8.47  liabilities  incurred  during  the  fiscal  year  but  remaining  unpaid  on  June  80, 1896» 
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Y  2. 

IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  OHIO  AND  MISSOURI 

RIVERS. 

The  object  of  the  improvement  is  to  obtain  eventnally  a  minimum 
depth  at  standard  low  water  of  6  feet  from  the  month  of  the  Missouri 
Biver  to  St.  Louis,  a  distance  of  16  miles,  and  of  8  feet  at  the  same 
stage  of  water  from  St.  Lonis  to  the  mouth  of  the  Ohio  Eiver,  178  miles, 
the  natural  depth  being  in  many  cases  from  3J  to  4  feet.  The  channel 
is  divided  at  a  number  of  points  by  islands  forming  sloughs  and 
secondary  channels  behind  them,  through  which  a  large  portion  of  the 
volume  of  the  How  is  diverted,  to  the  detriment  of  navigation. 

The  initial  point  of  the  work  for  the  lower  portion  is  St.  Lonis,  the 
programme  being  to  make  the  work  continuous,  proceeding  down- 
stream  from  that  city. 

The  first  work  for  improvement  began  in  1872  and  was  continued  for 
a  number  of  years,  as  appropriations  were  made,  the  works  consisting 
of  dikes  and  dams  of  brush  and  stone,  erected  with  a  view  to  confining 
the  low- water  volume  to  one  channel,  and  of  revetments  to  hold  and 
preserve  the  banks  where  necessary  or  advisable. 

Under  these  appropriations  work  of  this  character  was  done  at  the 
following  localities  between  the  month  of  the  Ohio  and  the  mouth  of  the 
Illinois  Biver,  viz:  Piasa  Island,  Alton  Harbor,  Sawyer  Bend,  St.  Louis 
Harbor,  Arsenal  Island,  Horsetail  Bar,  Carroll  Island,  Fort  Ohartres, 
Turkey  Island,  Kaskaskia  Bend,  Liberty  Island,  Devils  Island,  and  in 
the  vicinity  of  Cairo,  111. 

The  present  project  is  a  continuation  of  the  plan  adopted  in  1881,  and 
contemplates  a  reduction  of  the  river  to  an  approximate  width  of  2,500 
feet  below  St.  Louis,  the  natural  width  being  in  many  cases  from  1  to 
1^  miles.  The  method  employed  is  the  building  up  of  new  banks  out 
to  the  line  desired  from  the  solid  matter  brought  down  by  the  river, 
and  which  is  collected  by  means  of  hurdles.  The  banks,  both  new  and 
old,  are  revetted  when  necessary.  Other  means  are  also  used  occa- 
sionally for  completing  or  hastening  the  depth  required. 

A  hurdle,  as  the  term  is  here  used,  is  one  of  many  silt-arresting 
devices  that  have  been  experimented  upon  in  this  country  and  else- 
where. The  hurdles  consist,  essentially,  of  a  row  or  of  parallel  rows 
of  piling,  the  piles  driven  either  singly  or  in  clumps,  the  piling  being 
connected  lengthwise  of  the  hurdle  by  wattling  of  fine  brush  or  by  cur- 
tains composed  of  brush  and  lodged  against  the  upstream  side  of  one 
of  the  rows  of  piles,  the  whole  forming  a  permeable  dike  through  which 
the  silt-laden  current  can  pass,  though  with  greatly  diminished  velocity, 
resulting  in  deposits  of  silt  above  and  below  the  hurdles. 

These  deposits  are  generally  soon  overgrown  with  willows  or  cotton- 
wood,  and  after  they  arrive  at  sufQcient  height  they  can  be  revetted  on 
their  river  fronts. 

To  guard  against  loss  by  scour  of  the  piles,  a  broad,  flexible  mattress 
is  first  sunk  on  the  line  of  the  hurdle.  Through  this  mat  the  piles  and 
clumps  of  piles  are  driven. 

During  the  past  year  the  hurdles  have  been  constructed  of  clumps  of 
piles,  three  piles  and  upward  to  each  clump.  These  piles  are  driven  so 
that  when  their  upper  ends  are  drawn  together  by  means  of  a  wire 
rope  they  form  a  sort  of  pyramidal  structure,  the  horizontal  distances 
of  the  piles  from  each  other  at  the  surface  of  the  river  bed  being  8  to 
10  feet,  depending  mainly  upon  the  depth  of  water. 

The  wire  ropes  are  made  on  the  work.  They  are  composed  of  14  to 
18  strands  of  No.  14  galvanized  iron  wire.    They  are  drawn  taut  by 
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means  of  the  pile  driver  machinery.  At  each  turn  of  the  rope  around 
the  apper  end  of  the  clamp  of  piles  a  spike  is  driven  as  an  additional 
guard  against  the  rope  slipping,  thoagh  the  wire  itself  generally  biuds 
or  cats  into  the  piling  sufficiently  to  prevent  any  slip.  This  method  of 
drawing  the  upper  ends  of  the  piles  together  appears  to  be  better  than 
the  old  one  of  bolting  them. 

The  tops  of  the  piles  are  generally  at  an  elevation  of  20  feet  above 
extreme  low  water,  excepting  that  in  the  curtain  or  wattling  row  the 
top  of  one  pile  of  the  clump  is  at  an  elevation  of  about  25  feet  above 
that  stage,  in  order  to  intercept  drift  at  high  stages  and  prevent  it 

fit>m  crossing  the  line  of  hurdles  and  dragging  the  top  of  the  latter 

with  it. 
The  curtain  or  wattled  row  is  braced  by  vertical  diagonal  braces 

heeled  agiunst  a  row  of  clumps  spaced  at  such  distances  below  as  to 

make  the  angle  of  the  braces  about  45  degrees. 
The  heel  of  the  braces  is  held  by  a  clevis  passing  around  one  of  the 

piles  of  the  lower  clump,  with  its  pin  through  the  brace.    At  top  the 

brace  is  bolted  to  one  or  more  of  the  piles  in  the  upper  dump. 
The  piling  of  the  hurdle  row  is  so  spaced  as  to  represent  an  equivalent 

of  one  pile  to  the  linear  foot  of  hurdle.    The  piles  are  driven  by  means 

of  the  hydranUc  jet  as  well  as  by  the  hammer,  the  latter  weighing  2,400 

pounds,  and  sometimes  by  both  combined. 

The  completed  curtain,  or  the  wattling,  whichever  may  be  used,  is 
generally  carried  finally  to  a  height  of  20  feet  above  extreme  low  water. 
The  mattress  is  from  GO  to  135  feet  in  width,  depending  upon  the  depth 
of  water  and  consequent  lengtb  of  piles,  as  well  as  upon  liability  of  the 
bed  to  suffer  from  scour.  It  is  fabricated  upon  floating  ways,  in  place, 
by  wattling  brush  upon  poles  spaced  about  5  feet  apart  and  in  any 
lengtii  desired.  Continuity  is  obtained  by  lapping  the  poles  and  fasten- 
ing them  together  with  spikes  and  wire.  When  additional  strength  is 
required  wire  cables  are  used  across  and  in  direction  of  the  length  of 
the  mattress.  The  brush  is  spiked  to  the  poles  at  the  edges  of  the  mat- 
tress and  at  other  points,  about  one  spike  to  every  third  pole.  In  sink- 
ing the  mat  a  little  less  than  1  cubic  yard  of  broken  rock  is  required  to 
a  cord  of  brush. 

The  piles  used  in  the  hurdles  run  in  lengths  from  25  to  60  feet,  and 
their  average  penetration  in  the  bottom  is  about  15  feet.  They  are 
driven  with  the  large  end  down. 

At  the  shore  end  of  the  hurdle  the  bank  is  revetted  for  about  300  feet, 
of  which  200  feet  is  below  the  axis  of  the  hurdle. 

In  constructing  the  shore  revetment  a  mat  about  120  feet  or  more  in 
width,  its  inner  edge  at  the  surface  of  standard  low  water,  is  sunk. 
The  bank  is  then  eventually  graded  to  a  slope  of  one-half  and  covered 
with  riprap.  Where  necessary  to  grade  the  bank  by  artiticial  means, 
the  grading  is  done  by  the  hydraulic  metho<1,  or  by  means  of  shovels,  etc. 
Since  the  adoption  of  this  project  work  haH  been  done  at  the  follow- 
ing locahties,  by  methods  substantially  as  above  described,  viz:  Piasa 
Island,  Alton  Harbor,  St.  Louis  Harbor,  Oahokia  Chute,  Arsenal  Island, 
Horsetail  Bar,  Carroll  Island,  Twin  Hollows,  Pulltight  and  Beards 
Island,  Chesley  Island,  Jim  Smiths,  Sul])hnr  Springs,  Foster  Island, 
Lucas,  Cornice  Island,  Calico  Island,  Michaels  Landing,  Bush  Tower, 
Fort  Chartres,  Crooks  Landing,  Turkey  Island,  Ste.  Genevieve,  Liberty 
Island,  Hamburg,  Minton  Point,  Cape  Girardeau,  Powers  Island,  Buf- 
falo Island,  and  vicinity  of  Cairo. 
i^iDce  iast  annnal  report  work  looking  to  the  permanent  improvement 

aftiie  river  has  been  carried  on  in  the  following  localities:  Arsenal 

Maad.  Twin  Hollows,  Illinois;  Chesley  Island,  Missouri:  Michaels 
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Landing,  Missoari;  Osborne  Fields,  Illinois;  Danby  Landing,  Missouri; 
Sycamore  Landing,  Illinois;  Ste.  Genevieve,  opposite  Chester,  111.; 
Anchor  Landing,  Missouri;  Wagner  Landing,  Illinois;  Hambarg 
Slough,  Devils  Island,  vicinity  of  Minton  Point,  Powers  Island,  and 
Bufi'alo  Island. 

Work  in  the  nature  of  portable  jetties  and  dredging  for  the  tempo- 
rary improvement  of  the  channel  was  done  in  the  following  localities: 
Riverside,  Harrisonville,  Platin  Bock,  Grand  Tower  Bend,  Seventy-six 
Landing,  Juden  Creek,  and  Buffalo  Island. 

Arsenal  Island. — ^The  head  of  this  island  is  on  the  Illinois  side  of  the 
river  and  nearly  opposite  the  old  arsenal  grounds  in  St.  Louis,  Mo. 
Work  has  been  done  for  the  protection  of  this  island  from  time  to  time 
between  1877  and  1885.  The  work  of  this  latter  year  left  the  head 
protected  with  a  rock  revetment  to  about  the  16-foot  stage.  For  sev- 
eral years  during  high-water  stages  more  or  less  erosion  has  taken 
place  above  this  revetment.  There  being  many  other  places  where 
work  was  more  urgently  required  than  here  to  the  full  extent  of  the 
available  funds,  this  revetment  was  not  carried  up  to  the  full  height  of 
the  bank.  The  high  water  of  1897,  impinging  against  the  head  of  the 
island  with  more  than  usual  force,  succeeded  in  getting  behind  the 
revetment  and  washed  the  bank  away  for  about  900  feet.  About  35 
acres  were  washed  from  the  head  of  the  island.  The  tendency  of  the 
whole  river  seemed  to  be  in  that  direction  and  to  form  a  bar  on  the 
Missouri  side.  To  remedy  this  it  was  necessary  to  reestablish  the  shore 
upon  the  Illinois  side  and  to  force  the  river  over  to  the  Missouri  shore. 
Four  hurdles  aggregating  4,400  feet  in  length  and  about  1,70C  feet 
apart  were  built  out  from  the  Illinois  shore,  as  shown  upon  plate  here- 
with. These  serve  to  check  the  sediment  carried  by  the  river  and  cause 
a  deposit  in  the  locality  which  in  time  will  be  sufficiently  high  to  be 
revetted  and  held  permanently.  This  work  was  commenced  September 
17  and  finished  December  1. 

During  the  high  water  of  this  year  the  main  current  was  well  over 
to  the  Missouri  side  with  no  tendency  to  erosion  of  the  Illinois  shore. 

The  material  used  and  work  done  at  this  and  other  localities  men- 
tioned in  this  report  are  given  in  the  tables  devoted  to  these  subjects 
to  be  found  in  the  report  of  Assistant  D.  M.  Ourrie,  herewith.  The 
expenses  incurred  are  shown  in  the  table  of  cost  of  works  during  the 
fiscal  year. 

Twin  Hollows^  Illinois  (14  miles  below  8t.  Louis). — The  revetment  on 
the  east  side  of  the  river  in  this  locality  was  built  in  1882  and  years 
following.  In  1894  some  repairs  were  made.  A  decided  tendency  to 
erode  above  and  behind  this  revetment  during  recent  high  waters  has 
made  it  necessary  to  do  considerable  repair  work  here.  On  account  of 
the  limited  supply  of  stone  that  could  be  made  available  for  tliis  work, 
the  revetment  for  a  distance  of  4,077  feet  was  repaired  only  to  a  height  of 
about  12  feet.    The  work  was  done  between  October  23  and  November  26. 

Chesley  Island,  Missouri  (19  miles  below  St.  Louis). — Prior  to  1894  con- 
siderable work  had  been  done  at  the  head  of  this  island  and  in  the 
chute  behind  it.  During  that  year  some  repairs  had  been  made  to  the 
revetment.  The  high  waters  of  recent  years  impinging  upon  the  head 
of  the  island  have  worn  it  back  into  a  concave  shape,  150  feet  in  length 
by  60  feet  in  width,  leaving  the  old-low- water  protection  mattress  undis- 
turbed.   The  new  bank  was  revetted  with  stone  November  27  to  30. 

Michaels  Landing  (27  miles  below  8t,  Louis), — In  my  last  annual  report 
mention  was  made  of  the  fact  that  a  breach  had  been  made  in  hurdle 
No.  1  of  this  series,  and  that  hurdle  No.  2  was  in  the  process  of  con- 
struction behind  it.    This  hurdle  was  completed  July  19.    The  stone 
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dike  for  the  shore  connection  at  the  went  end  of  this  line  and  the 
revetment  of  Osborne  Towhead  at  the  enter  end  were  completed  July 
31.  A  large  qaantity  of  drift  having  lodged  against  this  line  it  was 
sunk,  thus  adding  much  to  the  strength  of  the  hurdle.  Ko  attempt 
was  made  to  close  the  large  gap  of  750  feet  in  hurdle  No.  1.  The 
cheeking  of  the  water,  drift,  etc.,  by  No.  2  seems  to  result  in  a  shoaling 
of  the  water  between  the  two  hurdles. 

Osborne  Fields. — ^The  river  bank  in  this  vicinity  was  revetted  in  1893 
and  18d4,  but  never  completed  to  high  water.  There  has  been  a  gradual 
erosion  of  the  npi)er  part  of  the  bank,  and  as  opportunity  offers  rock  is 
placed  nx>on  this.  Between  August  16  and  September  17  about  4,700 
linear  feet  of  this  bank  was  covered  with  stone.  Five  hundred  linear 
feet  had  eroded  back  of  the  low-water  protection.  This  was  regraded 
and  covered  with  stone  to  a  lO-foot  stage. 

Danby  Landing^  Missouri  {39  miles  below  8t  Louis). — In  1895  the  erodin g 
bank  just  below  this  landing,  for  a  distance  of  4,750  feet,  was  protected 
to  the  height  of  the  16  foot  stage.  Subsequent  high  waters  graded  the 
bank  back  and  threatened  to  get  back  of  the  revetment.  Between 
September  18  and  October  5  repairs  were  made  to  this  at  the  point 
where  the  most  damage  had  been  done.  It  will  be  necessary  to  carry 
this  revetment  to  the  top  of  the  bank  whenever  funds  can  be  spared 
for  the  purpose. 

Sycamore  Landing^  Illinois  {46  miles  below  8t.  Louis). — ^The  revetment 
of  the  Illinois  shore  near  Sycamore  landing  was  begun  in  1892.  A  pro- 
tection mattress  5,500  feet  in  length  was  placed  and  stone  carried  above 
to  the  foot  of  the  abrupt  bank  at  the  level  of  a  10-foot  stage.  The  stone 
work  waa  raised  in  the  fall  of  1893  to  about  the  18-foot  stage  for  a  dis- 
tance of  :^,750  feet  down  from  the  upper  end.  The  lower  end  not  being 
raised  to  the  required  height. has  been  subjected  to  high  water  erosion. 
About  1,500  feet  of  this  revetment  was  repaired  between  October  6  and 
21.    It  will  be  necessary  to  do  other  work  in  this  locality. 

Turkey  Island ^  lUinois  {Similes  below  8t.  Louis). — In  1895  a  low- water 
protection  mattress  was  placed  on  the  west  side  of  this  island  for  a  dis- 
tance of  5,250  feet  and  high-water  protection  carried  up  to  heights 
varying  from  5  to  15  feet.  Between  October  21  and  November  4  this 
was  repaired  and  all  parts  brought  up  to  at  least  a  10- foot  stage.  About 
2,200  feet  of  bank  was  covered  with  stone  in  whole  or  in  part.  These 
repairs,  like  others  that  have  been  mentioned,  were  limited  to  what  was 
urgently  necessary,  by  reason  of  the  fact  that  funds  could  be  expended 
in  relieving  the  immediate  necessities  of  navigation  to  better  advantage 
elsewhere. 

8te.  QenevievejUL  {57  miles  below  St.  Louis). — The  work  done  in  this 
locality  is  shown  upon  Plate  III,  which  accompanied  my  last  annual 
report.  (See  Chief  of  Engineers  Eeport,  1897,  p.  2014.)  The  work  of  the 
present  year  consisted  of  repairs  to  hurdles  and  revetment  about  the 
head  of  Moro  Island.  Hurdle  No.  12  had  been  damaged  some  by  heavy 
XKmr  of  water  around  its  outer  end.  About  200  feet  was  broken  down 
by  this  process.  This  was  repaired  and  the  head  strengthened.  The 
hurdle  was  further  strengthened  against  a  large  accumulation  of  drift 
on  its  upper  side. 

In  hurdle  Ko.  15,  which  closes  the  chute  to  the  east  of  the  island,  two 
gaps  had  been  made  by  ice  and  high  water  of  the  preceding  spring. 
The  larger  of  these  was  200  feet  in  width,  with  25  to  30  feet  depth  at  a 
15-foot  stage;  the  smaller  was  60  feet  wide  with  a  maximum  depth  of 
20  feet.  These  gaps  were  closed  and  the  hurdle  strengthened  and  put 
in  good  repair. 
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The  bead  of  Moro  Island  and  the  west  side  for  a  distance  of  5,700 
feet  bad  been  revetted  to  a  10  foot  stage  in  1805.  Sabsequent  high 
waters  eroded  tbe  upper  portion  of  this  bank  back  so  as  to  finally  per- 
mit a  large  volume  to  pass  between  it  and  the  low-water  protection. 
The  bank  was  carried  away  for  a  length  of  3,000  feet.  The  maximum 
recession  was  400  feet.  To  prevent  further  erosion  and  to  restore 
the  shore  line  to  the  old  position  and  to  the  low-water  protection,  five 
short  strong  hurdles  were  built  out,  about  650  feet  apart,  extending 
from  the  bank  to  the  old  mattress,  sloping  between  the  ends  down  suid 
out  from  the  25foot  level  to  tbe  15-foot  level.  The  protections  for  the 
shore  ends  were  made  unusually  strong,  a«  the  main  current  of  the 
river  strikes  directly  against  this  point.  These  hurdles  were  built 
between  August  5  and  September  28. 

iSte.  Oenevievej  Mo. — ^At  tbe  lower  end  of  tbe  Ste.  Genevieve  reach 
and  upon  the  Missouri  side  it  was  found  necessary  to  hold  a  soft  sand 
bank  for  a  distance  of  5,600  feet  in  order  to  preserve  a  proper  alignment 
for  the  river  channel.  This  was  done  by  placing  in  front  of  it  a  good 
substantial  low-water  revetment  and  revetting  the  bank  above  this  with 
stone  to  the  height  of  the  10-foot  stage.  It  is  contemplated  to  extend 
this  to  the  top  of  the  bank  as  soon  as  it  may  be  graded  back  by  high 
water. 

The  lower  end  of  this  low- water  mattress  for  a  distance  of  1,600  feet 
was  made  of  lumber  1  inch  thick,  4  to  6  inches  wide,  and  12  to  16  feet 
long.  Lumber  in  this  shape  is  easily  handled  and  readily  woven  into 
a  strong  flexible  mattress.  The  remainder  of  the  mattress  used  in  this 
protection  was  made  of  brush  woven  in  the  usual  way  and  made  very 
strong,  to  resist  a  very  strong  current  found  along  this  shore.  Because 
of  this  current  the  work  of  making  and  sinking  this  mattress  was  very 
difficult.  At  one  time  300  feet  broke  away  from  its  moorings  and  was 
carried  down  the  river.  It  was  subsequently  caught  by  one  of  the 
Government  towboats  and  used  at  the  works  in  Hamburg  Chute,  <iO 
miles  below.    Work  in  this  locality  was  closed  for  the  season  October  22. 

Chester^  III.  (73  miles  below  St.  Louis). — ^The  river  and  harbor  act  of 
June  3, 1896,  contained  a  mandatory  clause  directing  ^'that  930,000,  or 
so  much  thereof  as  may  be  necessary,  shall  be  expended  in  removing 
the  bar  in  front  of  Chester,  111.,  and  protecting  the  west  bank  of  the 
Mississippi  River  opposite  Chester."  In  mylast  annual  report  I  men- 
tioned that  in  compliance  with  this  law  3,310  feet  of  this  bank  had 
received  a  low-water  protection  and  that  the  bank  above  the  low- water 
line  had  been  protected  with  stone  to  the  height  of  the  10  foot  stage, 
which  was  then  the  foot  of  the  perpendicular  portion  of  the  bank. 
Subsequent  high  water  having  graded  this  blufif  back,  the  revetment 
of  the  slope  was  continued  up  to  the  20-foot  stage.  The  work  was  done 
between  October  23  and  November  23.  The  full  amount  of  the  appro- 
priation is  now  expended. 

Anchor  Landing  (80  miles  below  St.  Louis). — In  this  vicinity  a  second 
revetment  was  placed  against  the  bank  in  1895.  The  total  length  of 
mattress  work  was  7,250  feet  and  the  stone  work,  or  high-water  revet- 
ment, was  carried  up  to  a  16-foot  >tage.  The  first  revetment  was  made 
ineffective  by  the  water  getting  in  behind  it. 

Between  the  22d  and  29th  of  September  repairs  were  made  to  this 
new  revetment  below  the  landing  by  taking  stone  from  the  old,  which 
was  then  exposed.  Later  in  the  season,  November  11  to  13,  the  stone 
work  above  the  landing  was  repaired  with  stone  brought  from  the 
quarry  at  Little  Bock. 

Wagner^s  Landing  (84  miles  below  St  Louis). — ^This  locality  is  the 
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Liberty  reach,  in  which,  as  mentioned  in  my  laRt  Annaal  Report,  6,850 
feet  of  bank  were  reveted.  The  work  done  here  dnring  the  season  con- 
sists in  repairs  to  this  over  a  length  of  about  3,900  feet.  The  revetment 
was  placed  in  as  good  a  state  of  repair  as  time  and  funds  available 
woold  admit. 

Hamfmrg,  HL  {120  miles  below  St.  Louis). — In  this  vicinity  there  was 
a  reach  of  river  difficult  to  navigate  at  low  water.  The  water  was 
divided  into  two  channels  by  Haniburg  Island,  and  where  these  joined 
below  the  island  the  width  of  the  river  bed  is  excessive.  It  is  a  region 
of  troublesome  sand  bars  and  shoals.  During  the  higher  stages  of  the 
river  the  Illinois  shore  to  the  east  of  the  island  was  subject  to  erosion 
and  much  valuable  land  was  destroyed. 

The  first  step  looking  toward  the  improvement  of  this  reach  for  low- 
water  navigation  was  evidently  to  close  the  chute  between  Hamburg 
Island  and  the  lUinois  shore.  This  was  effected  by  the  construction, 
during  Jaly  and  August,  of  two  permeable  hurdle  dams.  One,  2,H()0 
feet  in  length,  was  located  across  the  head  of  the  chute;  the  second  is 
6,600  feet  below  this  and  about  700  feet  below  the  caving  bank  on  the 
Illinois  shore.    This  is  1,225  feet  in  length. 

In  the  first  hurdle,  designated  Ko.  5  in  the  series  projected  for  this 
reach,  the  piles  were  driven  in  three  rows,  18  feet  apart,  with  the  piles 
of  the  middle  row  6  feet  apart,  and  in  the  other  rows  12  feet  apart  for 
a  length  of  575  feet  from  the  Illinois  end.  From  this  point  the  usual 
form  of  a  double  row  of  3-pile  staggered  clumps  was  used  to  the  bar 
line  at  the  head  of  the  island.  A  single  row  of  3- pile  clumps  was  jetted 
across  the  dry  bar  to  connect  the  head  of  the  island  with  the  double 
row  of  clumps. 

The  Illinois  end  of  the  hurdle  was  protected  by  a  shore  mattress  325 
feet  long,  with  revetment  to  the  top  of  the  bank,  22  feet  above  low 
water.  The  island  end  of  the  hurdle  was  well  protected  by  reveting 
the  bank  with  rock  to  prevent  scour.  Curtains  were  placed  in  front  of 
the  hurdle  to  a  height  of  8  feet  above  standard  low  water. 

The  second  of  these  hurdles,  No.  6,  was  constnicted  as  a  double  row 
of  .S-pile  clumps  driven  after  the  construction  of  the  foundation  mat- 
tress 112  feet  wide,  reenforced  in  deep  water  near  the  island  end  by 
a  third  row  of  clumps.  The  clnmx>s  were  brought  into  contact  by  a 
longitudinal  stringer  dropped  between  the  clump  rows,  fastened  by 
wire.  The  shore  mattress  at  each  end  was  300  feet  in  length.  The 
above- water  revetment  on  the  island  end  was  placed  the  full  length  of 
the  mattress  and  to  the  height  of  the  bank.  On  the  Illinois  end,  owing 
to  the  favorable  position  and  hardness  of  the  bank,  the  grading  and 
revetment  were  carried  only  to  220  feet  below  the  head  of  the  shore 
mattress.  Curtains  were  placed  in  front  of  the  hurdle  to  the  height  of 
the  8-foot  stage. 
These  two  hurdles  were  finished  on  the  1st  day  of  September. 
The  closing  of  this  chute,  even  by  these  permeable  structures,  had  a 
marked  effect  during  the  fall  low- water  season  in  increasing  the  de]>th 
of  navigable  water  through  the  channel  on  the  west  side  of  the  island. 
The  spring  high  water  has  caused  extensive  filling  to  take  place 
about  the  head  of  the  chute.  A  small  break  is  reported  in  the  middle 
of  the  upper  hurdle  and  erosion  has  taken  place  around  the  island  end 
of  the  lower.  These  are  not  regarded  as  serious  and  can  be  remedied 
at  little  cosL    This  work  is  shown  ui)on  Plate  III  herewith. 

Devils  Island  (124  miles  heUno  St.  Louis). — The  reach  of  the  river 
mentioned  above  extends  down  to  the  Devils  Island  country — a  reach 
Hat  has  always  given  more  or  less  trouble  to  steamboat  men  during 
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low  water.  Considerable  work  has  been  done  in  this  region  in  former 
years,  commencing  as  far  back  as  1874.  A  dam  was  bnilt,  closing  the 
chnte  between  Picayune  Island  and  the  Illinois  shore,  and  one  closing 
the  chate  between  this  island  and  Devils  Island.  These  have  subserved 
the  object  for  which  they  were  bnilt.  The  contraction  works,  formerly 
built  near  Minton  Point  and  opi>osite  Gape  Girardeau,  are  now  practi- 
cally destroyed. 

Bapid  erosion  has  taken  place  of  the  newly  formed  land  above  the 
heads  of  these  islands,  and  it  was  feared  that  if  not  stopped  it  would 
result  in  the  destruction  of  the  dams.  To  stop  this  erosion  and  at  the 
same  time  put  some  sort  of  limit  to  the  river  in  that  direction,  and  get 
it  into  shape  for  passing  the  town  of  Gape  Girardeau,  it  was  deemed 
necessary  to  undertake  work  of  considerable  magnitude  in  this  vicinity. 

A  hurdle  1,200  feet  in  length  was  built  across  the  old  head  of  Devils 
Island  Chute.  A  mattress  200  feet  wide  protected  this  from  scour,  and 
extended  with  a  width  of  120  feet  upstream  1,650  feet  as  a  low- water 
protection  to  the  shore,  and  down  along  the  west  side  of  Devils  Island 
for  a  distance  of  4,320  feet.  The  total  length  of  this  mattress  was  7,070 
feet. 

Riprap-stone  protection  above  low  water  extended  to  heights  varying 
from  14  to  8  feet.  This  it  is  hoped  will  prevent  further  erosion  in  this 
locality  until  it  can  be  returned  to  and  placed  in  a  more  completed 
state. 

At  the  lower  end  of  the  bend  in  which  this  revetment  is  placed  it  is 
necessary  to  contract  the  width  of  the  river  and  throw  the  channel 
nearer  to  the  Missouri  shore.  A  very  bad  low-water  crossing  is  here, 
on  which  it  is  desired  to  increase  the  depth  of  water. 

With  this  object  two  hurdles,  Nos.  9  and  11,  were  built.  The  upper 
one  is  900  feet  in  length  and  the  lower  1,200  feet.  They  are  2,000  feet 
apart.  The  upper  hurdle.  No.  9,  having  to  withstand  the  pressure  of 
large  quantities  of  drift,  is  composed  of  three  rows  of  Spile  clumps, 
connected  by  longitudinal  stringers,  while  the  lower  one,  not  being  so 
much  exposed,  is  composed  of  two  rows  of  clumps.  Both  hurdles  were 
suitably  protected  against  excessive  scour  at  their  outer  ends,  and  the 
bank  at  the  shore  ends  riveted.  Work  in  this  vicinity  was  closed  for 
the  season  September  20. 

These  two  hurdles,  being  a  part  of  the  works  designed  for  the  im- 
provement of  the  Mississippi  Biver  at  Cape  Girardeau  and  Minton 
Point,  they  were  constructed  in  part  from  the  unexpended  appropria- 
tion of  $22,500  made  by  the  river  and  harbor  act  of  August  5, 1886. 
This  appropriation  is  now  entirely  exhausted. 

Powers  Island  (145  miles  below  iSt,  Loui^). — In  my  last  Annual  Report 
mention  was  made  that  the  work  of  improving  the  river  in  this  vicinity 
had  been  commenced  by  the  building  of  a  strong  hurdle  dam  in 
Doolans  Slough,  which  separates  Powers  Island  from  the  Missouri 
shore.  This  dam  is  successfully  accomplishing  the  object  for  which  it 
was  constructed.  Across-  the  head  of  the  slough  and  for  some  distance 
down  there  has  been  a  large  deposit  of  sediment,  Which  has  nearly  closed 
the  chute  at  low  water.  The  improvement  in  navigation  through  this 
reach  was  very  marked  at  low  water  last  season. 

The  spring  doods  of  1897  caused  a  very  heavy  deposit  of  drift  above 
the  dam  and  some  settlement  of  the  rock  revetment  at  its  ends.  The 
drift  was  sunk  in  place  by  putting  a  board  mattress  over  it  and  weight- 
ing it  down  with  stone,  thus  adding  greatly  to  the  strength  of  the  dam. 
The  revetment  at  the  ends  was  repaired.  The  work  was  begun  July 
20  and  finished  August  10.  The  dam  at  last  reports  was  in  good 
condition. 
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The  width  of  the  river  below  Gommerce  is  excessive  at  almost  all 
points,  and  will  need  more  or  less  rectification  and  bank  protection 
throoghoat  the  whole  distance — 35  miles — to  the  month  of  the  Ohio. 

At  Commerce  Island  a  hurdle  is  in  process  of  construction,  extending 
down  the  river  across  the  heads  of  the  chute  and  passing  just  outside 
of  Allen  Towhead.  It  is  2,850  feet  in  length,  and  in  consequence  of  its 
exposed  position  made  of  great  strength.  This  work  was  commenced 
May  11.  At  the  end  of  the  fiscal  year  it  was  nearly  completed.  Its 
location  is  shown  on  Plate  IV. 

Buffalo  Island  {154  miles  below  8t.  Louis). — In  this  vicinity  there  will 
be  required  extensive  contraction  works  in  order  to  properly  rectify 
the  river  and  insure  good  permanent  low-water  navigation.  The  first 
hnrdle  of  the  projected  series  was  commenced  March  23,  1898,  and  at 
the  end  of  the  fiscal  year  was  practically  finished.  It  is  a  strong  hur- 
dle dam  designed  to  close  the  chnte  between  the  Illinois  shore  and 
Blackbird  Island. 

During  a  part  of  the  last  low- water  season  the  main  channel  of  the 
river  was  throagh  this  chute. 
The  dam  is  3,050  feet  long. 

It  is  not  expected  that  the  new  hurdles  constructed  during  the  year 
will  be  all  that  is  required  to  rectify  the  river  in  their  respective  locali- 
ties.   They  are  only  a  commencement  of  a  series  which  it  will  be  neces* 
vary  to  coustmct  in  order  to  hold  the  river  permanently.    Their  loca- 
tions are  so  chosen  as  to  give  the  best  results  with  the  money  expended 
and  minimize  the  amount  of  work  to  be  done  during  next  low-water 
reason  by  the  temporary  exj^edients  for  improving  the  channel  that  are 
DOW  at  oar  command. 

TEMPOBARY  BXPEDIENTS. 

Work  of  a  temporary  chanicter  for  the  relief  of  navi<^ation  was  done 
daring  the  season  in  the  following  localities:  Riverside,  Harrison ville, 
Platin  Rock,  SUintou  Towhead,  Old  Biver  near  Obester,  Seventy-six 
Landing,  Grand  Tower  Bend,  Juden  Greek,  and  Bufl'alo  Island. 

Biverside  Landing  is  tbe  most  important  shipping  point  in  the  Mis- 
sissippi Biver  between  St.  Louis  and  Cairo,  by  reason  of  the  fact  that 
it  is  the  eastern  terminus  of  the  Mississippi  Biver  and  Bonne  Terre 
Bailroad,  from  which  its  trains  of  loaded  cars  are  transferred  on  large 
ferryboats  to  and  from  St.  Louis.  On  the  approach  of  the  low- water 
season  of  last  year  a  large  shore  bar  began  to  develop  above  the  incline 
at  this  place,  which  threatened  to  move  down  and  close  it  out  entirely. 
To  prevent  this,  dredge  No.  2  was  set  at  work  to  keep  a  channel  open 
inshore  through  this  bar. 

At  Bushberg,  a  short  distance  above  Biverside,  the  main  channel  is 
deflected  from  the  Missouri  across  to  the  Illinois  shore  and  returns 
again  below  Biverside.  Within  a  distance  of  6  miles  the  river  channel 
in  this  vicini^  makes  four  crossings  from  one  side  to  the  other. 

With  the  view  to  increasing  the  volume  of  water  through  the  cut 

made  by  the  dre<lge,  a  portable  jetty,  1,100  feet  in  length,  was  con- 

0frnctod  on  the  upper  side  of  the  bar,  inclining  outward  into  the  main 

cAaonel.    The  towboat  Oen.  Abbot  gave  occasional  assistance  with  her 

wheel  at  the  lower  end  of  this  cut. 

Wlien  the  dredging  was  commenced,  August  21,  the  soundings  along 

the  line  at  the  proposed  cut  indicated  a  minimum  depth  of  ^  feet  with 

tbe  water  at  a  10-foot  stage  on  the  St.  Louis  gauge.    When  work  was 

djioontiiiUied«  October  12,  there  was  a  cut  100  feet  wide  and  nearly  4,000 
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feet  long  with  a  mioimnm  depth  of  4  feet  with  the  water  at  a  3-foot 
stage  on  the  St.  Loais  gaoge. 

Althoagh  this  cut  was  not  ased  by  the  steamers  passing  up  and  down 
the  river  the  results  obtained  were  satisfactory  in  so  far  that  the  land- 
ing at  the  Kiverside  incline  was  kept  open  and  available  daring  the 
whole  season. 

Dredge  No.  2  worked  a  few  days  during  October  at  the  crossing  near 
Eiverside,  removing  a  reef  that  had  moved  down  with  the  channel.  It 
was  then  taken  into  ^^Old  Biver."  Tliis  was  the  bed  of  the  river  near 
Ghester,  HI.,  prior  to  the  Easkaskia  cutoff.  It  makes  a  fine  winter 
harbor  for  the  Government  floating  plant,  and  has  been  used  as  such 
for  the  past  three  winters.  The  entrance  to  this  is  gradually  shoaling 
up.  Last  fall  it  was  necessary  to  dredge  a  channel  through  the  sboal 
at  the  lower  end  in  order  to  get  the  boats  in.  This  was  done  by  dredge 
No.  2  during  the  month  of  November.  A  cut  was  made  120  feet  wide, 
3  feet  deep,  and  1,750  feet  long.    The  work  closed  December  4, 1897. 

The  material  taken  from  this  was  silt  and  stiff  clay,  mixed  with  sand. 
It  was  deposited  through  the  discharge  pipes  at  a  distance  of  500  feet 
from  the  cut. 

A  description  of  this  dredge  is  given  in  my  last  annual  report.  The 
machinery  during  this  last  season  worked  in  a  very  satisfactory  manner 
and  fully  up  to  expectations.  No  special  effort  was  made  to  ascertain 
the  amount  of  material  removed.  If  such  had  been  done  the  results 
could  only  have  been  approximated.  The  cost  per  cubic  yard  can  not 
therefore  be  given. 

Jet  dredge  No.  1. — This  dredge  was  in  commission  from  August  20  to 
the  end  of  November  anS  did  good  service  jetting  sand  reefs  and 
improving  the  channel  at  Stantons  Towhead,  Grand  Tower  Bend,  and 
Bi^alo  Island.  In  its  work  the  dredge  was  materially  assisted  by  the 
towboats  Abbot  and  Casey.  These  boats  have  each  been  provided  with 
two  heavy  spuds — one  on  each  side  of  the  bow — ^which  can  be  let  down 
when  the  boat  is  on  a  bar  or  reef.  When  the  wheel  is  worked  with  the 
boat  thus  anchored,  a  strong  current  is  induced  which  carries' the  sand 
down  stream.  When  either  of  these  boats  could  be  spared  from  their 
regular  towing  work  they  were  used  in  connection  with  dredge  No.  1 
to  deepen  the  channel  through  shoals. 

Portable  jetties. — ^Ar  the  river  began  to  approach  its  low  stage  the 
necessity  for  concentrating  the  water  at  some  of  the  shoal  places 
became  apparent.  Before  the  season  was  over  jettite  had  been  built 
in  the  following  localities:  Riverside,  Harrisonville,  upper  and  lower 
crossings;  Platin  Eock,  Seventy-six  Landing,  Juden  Greek,  and  Buffalo 
Island. 

The  jetties  varied  in  length  from  450  to  2,230  feet.  The  total  length 
built  and  removed  during  the  season  was  9,345  linear  feet.  The  jetty 
party  took  the  field  during  the  latter  part  of  August  and  was  with- 
drawn early  in  December.  It  was  in  the  field  ninety  seven  days,  of  which 
thirty-nine  were  employed  in  construction,  twenty-three  in  removal, 
nineteen  in  towage  from  place  to  place,  and  sixteen  were  lost  (Sundays, 
rain,  etc.). 

The  cost  of  putting  this  length  of  jetty  out  and  replacing  it  in  store 
was  but  $3  per  linear  foot.  This  includes  the  proportional  expenses 
for  plant,  repairs,  deterioration,  towage,  ofiSce,  engineer  depot,  etc. 

The  jetties  materially  improved  and  maintained  the  channel  at  each 
of  the  crossings  where  they  were  placed,  giving  a  navigable  depth  of  5 
feet  or  more,  although  the  river  reached  a  stage  of  1.2  feet  below  the 
standard  low  water. 

Hydraulic  dredges  Nos.  3  and  4. — In  my  last  annual  report  a  descrip- 
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Hon  IB  given  of  these  two  dredger.    At  that  time  they  were  ander  con- 
stracfion.    The  contract  was  entered  into  with  The  Bucyms  Company, 
South  Milwaukee,  IVis.,  March  17, 1897,  and  by  its  terms  both  dredges 
sboold  have  been  completed  on  or  before  October  10, 1897.    This  time 
came  and  neither  one  of  them  was  ready  for  delivery.    The  time  for 
delivery  was  extended  to  April  20, 1898.    Dredge  No.  3  was  delivered 
Jannary  31,  1898,  and  dredge  Ko.  4  was  delivered  April  15,  1898. 
Both  these  dred^^es  were  subjected  to  an  efficiency  test  of  sofficient 
daration  to  tally  demonstrate  that  all  their  machinery  and  parts  were 
eqaal  to  the  requirements  of  the  specifications,  and  that  in  respect  to 
workmanship  and  material  the  terms  of  the  contract  were  fnlly  com- 
pHed  with.     Daring  these  efficiency  tests  it  was  shown  that  one  battery 
of  these  boilers  (there  are  six  boilers  on  each  dredge)  coold,  if  neces- 
sary, be  made  to  famish  all  the  steam  reqnired  for  lK>th  pumps.    With 
115  pounds  of  steam  each  engine  developed  305  horsepower,  driving  the 
pump  disks  at  2UO  revolutions  per  minute,  and  delivering  the  material 
through  500  feet  of  discharge  pipe.    I^o  barge  measurements  for  capacity 
were  attempted,  bat  from  cross  sections  made  ahead  of  the  nozzles  and 
in  rear  of  them,  it  was  estimated  that  at  least  1,200  cubic  yards  of  sand 
per  hour  were  goiug  through  the  pamps. 

During  the  test  of  dredge  No.  3,  and  while  the  nozzles  were  being 
purposely  crowded  ahead  with  the  discharge  pipes,  carrying  about  30 
per  cent  of  sand,  both  pipe  lines  turned  completely  over.  The  water 
in  the  river  was  running  at  a  rate  of  about  4  miles  per  hour. 

The  primary  caase  of  this  accident  was  water  in  some  of  the  pontoons, 
^hkh  ran  to  the  lowest  corner  and  brought  it  below  the  water  surface, 
^\i«c«\t  was  canght  by  the  swift  current,  when  one  pontoon  started  over 
and  the  whole  line  had  to  go.  The  lines  were  righted  with  some  little 
trouble,  and  to  prevent  a  recurrence  of  the  accident,  lashed  together 
during  the  remaining  time  of  the  test. 

It  is  not  expected  that  dredging  will  be  done  in  a  current  so  swift  as 
4  miles  an  hoar,  or  that  the  pijies  will  be  often  loaded  so  heavily  with 
sand.  To  provide  against  a  possibility  of  this  kind,  however,  steps  have 
been  taken  to  have  all  the  pontoons  widened  by  putting  upon  the  sides 
a  triangular-shaped  piece,  rounded  at  the  outer  angle.  This  is  being 
done  at  the  engineer  depot  by  Government  employees. 

A  number  of  other  slight  alterations  and  additions  are  being  made  to 
these  dredges,  which  were  not  foreseen  and  provided  for  in  the  contract 
for  their  construction,  aU  of  which  will  add  greatly  to  economy  and 
facility  of  operation. 

The  utility  of  the  swivel  joint  in  the  discharge  pipes  where  they  leave 
the  dredge,  and  the  system  of  pontoon  supports  so  arranged  as  to  swing 
ander  the  pipes  was  fdlly  demonstrated'  during  the  test  of  dredge  No.  4. 
By  properly  adjusting  the  i>ontoons  to  the  current,  which  was  about  3 
nules  i>er  hour,  no  difficulty  was  experienced  in  throwing  the  discharge 
pipes  670  feet  apart  at  their  outer  ends  without  the  aid  of  any  other 
force  than  that  of  the  river  current.  With  experience  in  handling,  this 
distance  can  be  increased  to  800  feet,  or,  in  other  words,  the  material 
can  be  delivered  by  this  means  400  feet  on  either  side  of  the  dredged 
channeL 

This  device  is  certainly  a  great  step  in  the  direction  of  economy,  both 
of  time  and  money  in  these  dredging  operations.  By  it  the  pipe  lines 
can  be  easily  swung  out  of  the  way  of  passing  river  craft  and  back 
into  position  again  without  stopping  the  dredge  pumps.  Each  line  of 
pontoons  is  maneuvered  by  two  wire  cables  that  pass  along  their  sides 
Bod  to  each  of  which  they  are  made  fast  at  one  point.  The  action  is 
like  the  well-known  boom  rudders  used  by  loggers  to  throw  booms 
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across  narrow  streams  for  the  purpose  of  catching  timber  as  it  floats 
down. 

Model  barges. — ^Daring  the  year  eighteen  model  barges  were  obtained 
by  contract  for  nse  apon  the  works.  These  barges  were  of  the  same 
dimensions  and  capacity  as  those  heretofore  in  use.  Contract  was 
entered  into  with  David  S.  Barmore,  Madison,  Ind.,  to  fnrnish  twelve 
of  these  and  with  the  Cincinnati  Marine  Bailway  Company,  Cincinnati, 
Ohio,  to  furnish  six. 

By  the  terms  of  the  contracts  the  barges  should  have  been  finished 
and  delivered  on  or  before  May  15, 1898.  Owing  to  high  water  in  the 
Ohio  Biver  the  contractors  were  unable  to  do  this.  The  time  for  com- 
pleting Mr.  Barmore's  contract  was  extended  to  June  15, 1898,  and  for 
the  Cincinnati  Marine  Railway  Company's  contract  to  July  14, 1898. 

At  the  end  of  the  fiscal  year  the  construction  of  all  the  barges  was 
finished,  but  two  from  each  of  the  contractors  remained  to  be  delivered. 

Under  existing  contracts  502,018  linear  feet  of  first-class  piles  and 
460,992  linear  feet  of  second-class  piles  were  paid  for. 

There  were  32,981.6  cubic  yards  of  stone  purchased  during  the  yeai* 
under  existing  contracts. 

The  two  steel-hulled  hydraulic  dredges,  Nos.  3  and  4,  the  piles  and 
the  stone  above  mentioned,  were  paid  for  from  the  $325,000  appropri- 
ated by  the  deficiency  act  of  July  19, 1897,  and  authorized  to  be  con- 
tracted for  by  the  river  and  harbor  act  of  June  3, 1896. 

During  the  year  81,978.4  cubic  yards  of  stone  were  obtained  by  hired 
labor  from  Government  quarries  at  Little  Roek,  Mo.,  at  an  avera^^e 
cost  of  58.2  cents  per  yard  loaded  on  barges.  In  addition  to  these 
amounts  10,571.1  cubic  yards  were  purchased  in  open  market. 

There  were  also  obtained  by  hired  labor  30,522  cords  of  brush,  at  an 
average  cost  of  $1.30  per  cord  loaded  on  barges. 

The  plant  pertaining  to  this  work  was  kept  in  good  state  of  repairs 
daring  the  year  and  rendered  efficient  service. 

In  consequence  of  want  of  barges  at  times  during  the  season  of 
active  work  the  cost  of  brush  and  stone  was  much  higher  than  it  would 
otherwise  have  been.  The  18  new  barges  now  being  delivered  will 
remedy  this  to  a  certain  extent  during  the  coming  season. 

The  dredging  operations  during  the  low-water  season,  when  revet- 
ment and  other  work  is  in  progress,  will  tax  the  capacity  of  our  tow- 
boats  and  tenders  beyond  their  limit.  It  will  be  necessary  during  the 
coming  season  to  construct  at  least  one  new  towboat  and  two  tenders. 

Mr.  D.  M.  Currie  has  continued  to  discharge  the  duties  of  principal 
assistant  engineer  upon  the  works,  and  Mr.  William  S.  Mitchell  and 
Mr.  John  O.  Holman  in  charge  of  the  parties  in  the  field.  The  procur- 
ing of  brush  and  quarrying  of  stone  by  hired  labor  was  done  by  parties 
in  charge  of  Mr.  E.  D.  Libby,  assistant  engineer.  The  engineer  depot, 
at  which  a  large  part  of  the  supplies  for  the  work  of  the  district  is 
assembled  and  distributed,  and  repairs  to  tools  and  additions  and 
repairs  to  floating  plant  are  made  has  been  continued  in  charge  of 
Supt.  C.  D.  Lamb.  All  these  gentlemen,  together  with  the  office  force 
connected  with  the  work,  have  satisfactorily  discharged  their  several 
duties.  For  further  details  concerning  the  operations  of  the  year  ref- 
erence is  invited  to  appendixes  herewith. 

ESTIMATES. 

The  original  estimate  of  the  cost  of  the  improvement  of  the  Mississippi 
Biver  between  the  month  of  the  Ohio  and  the  mouth  of  the  Missouri 
Biver,  as  revised  in  1883,  is  $16,397,500. 
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The  aggregate  amonnt  of  funds  appropriated  and  made  available  for 
this  work  to  Jane  30. 1898,  is  $8,178,333.32. 

The  total  appropnations  to  date  amoont  to  $8,358,333.32.  Of  this 
amonnt  $180,000  was  allotted  by  acts  and  projects  for  improvement 
between  the  Illinois  and  the  Missouri  rivers,  including  Alton  Harbor, 
leaving  a  balance  of  $8,178,333.32,  as  stated  above,  to  be  applied  to  the 
project  for  the  general  improvement  of  the  river  between  the  mouth  of 
the  Missouri  and  the  mouth  of  the  Ohio  Kiver. 

Of  this  amount,  there  was  on  hand  June  30, 1898,  an  available  balance 
of  $179,266.35,  exclusive  of  outstanding  liabilities.  The  amount  that  has 
been  expended  upon  the  project  to  this  date  is,  therefore,  $7,999,066.97. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1898,  is 
$868,793.96. 

The  river  and  harbor  act  approved  June  3, 1896,  provides: 

That  aoy  balance  of  former  appropriations  now  available  and  the  money  hereby 
appropriated  and  aatborized  to  be  expended  for  the  said  section  of  said  river  between 
the  month  of  tbe  Miseoori  River  and  the  month  of  the  Ohio  River,  or  so  mnoh  thereof 
as  may  be  neceeaary,  shall  be  expended  in  the  constmction  of  suitable  dredge  boats, 
portable  jetties,  and  other  suitable  appliaooes,  and  in  the  maintenance  and  operation 
of  the  same,  with  the  view  of  nltimately  obtaining  and  maintaining  a  navigable 
channel  from  St.  Lfonis  to  Cairo  not  less  than  250  feet  in  width  and  9  feet  in  depth  at 
an  periods  of  the  year^  exeept  when  navigation  is  closed  by  ice. 

In  the  97,999,066.97  above  mentioned,  is  included  what  has  been 
expendcMl  for  dredge  plant,  portable  jetties,  and  appliances  for  temporary 
improvement  of  the  channel,  and  for  operating  the  same.  This  amounts 
to  about  $431,599.94.  Of  this,  $287,382.49  was  expended  during  this 
fiscal  year.  Tbe  present  value  of  the  plant  pertaining  to  this  temporary 
work  is  BOW  estimated  at  approximately  $287,290.45. 

The  available  balance  includes  the  unexpended  balances  from  special 
allotments  made  by  Oougress,  as  follows: 

For  bank  protection  at  Cairo,  111.,  act  of  Jnl^  6, 1884 .* $8, 600 

For  bank  protection  on  east  side  of  Mississippi  River  opposite  to  month  of 
Ifissonri  RiYer,  act  June  3, 1896 50,000 

Total 58,600 

In  view  of  facts  connected  with  this  item  of  $50,000  appropriated  for 
the  bank  protection  on  the  east  side  of  the  Mississippi  Eiver,  to  be 
expended  at  the  discretion  of  the  Secretaiy  of  War,  as  set  forth  in  my 
letter  of  May  20. 1897,  to  the  Ohief  of  Engineers,  and  other  papers  con- 
nected therewith,  I  respectfully  recommend  that  such  action  be  taken 
in  the  premises  as  will  make  the  sum  available  for  any  purpose  for 
which  the  appropriation  from  which  it  was  withdrawn  was  available. 

As  the  matter  now  stands  this  $50,000  is  tied  up  indefinitely,  doing 
no  good,  while  tbe  general  improvement  of  the  river  is  greatly  in  need 
of  funds  to  carry  it  forward. 

The  balance  of  the  estimate  for  the  original  project  not  appropriated 
June  30, 189S,  is  $8,219,166.68, 

It  iB  eatimated  that  the  sum  of  $800,000  can  be  profitably  expended 
dnmg  tbe  Uscal  year  ending  June  30, 1900,  in  the  work  of  the  original 
project  and  in  the  temporary  work  required  by  the  river  and  harbor 
MCtofJuneS^  ISOO. 


m.'    «^/irk  10  i»  *he  oollootion  district  of  New  Orleans.    The  nearest  port  of  entry 

ThjM  warm,  ^^  which  place  the  customs  collected  daring  the  6scal  year  endinff 

'  ^^--^VScfe   ani'oiintied  to  $1,000,632.43.    The  amount  of  internal  revenue  collected 
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Motley  statement 

July  1, 1897,  balance  unexpended $782,518.93 

Amount  appropriated  by  deficiency  act  approved  Jnly  19, 1897 325, 000. 00 


1,107,518.93 

Jane  30, 1898,  amoant  expended  daring  fiscal  year 868, 793. 96 

July  1, 1898,  balance  unexpended 238,724.97 

July  1, 1898,  outstanding  liabilities $3, 223. 64 

July  1, 1898,  amount  covered  by  uncompleted  contracts 56, 234.98 

69,458.62 

July  1, 1898,  balance  available •179,266.35 


Amount  (estimated)  required  for  completion  of  existing  project 8, 219, 166. 68 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1900 800,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


List  of  appropriatiatu. 


By  act  of— 

June  10, 1872 $100,000.00 

March  3, 1873 200,000.00 

June  23, 1874 200,000.00 

March  3, 1875 200,000.00 

August  14, 1876 200,000.00 

June  18. 1878 240, 000.00 

March  3, 1879 200,000.00 

Jane  14,1880 250,000.00 

March  8. 1881 600,000.00 

August  2, 1882 60(»,000.00 

July  5,1884 520,000.00 

August  5, 1886' 376,000.00 


By  act  of— 

August  11, 1888 $300,000.00 

September  19, 1890 400, 000. 00 

July  13,1892 525,000.00 

March3,1893 658.333.33 

August  18, 1894 758,333.33 

March  2, 1895 768,333.33 

June3,1896  ....". 275,000.00 

June4,1897 673,333.33 

July  19,1897 325,000.00 

Total 8,358,333.32 


Ah8traet  ofproposaU  far  model  barges  for  improving  Missiesippi  River  between  motUhs  of 
Ohio  and  Missouri  rivers^  received  in  response  to  advertisement  of  August  2^  1897,  and 
opened  September  1,  1897,  by  Maj.  Thos.  H.  Handburg,  Corps  of  JCnyineers,  at  St. 
Louis,  Mo. 


Ka 

Name  and  address  of  bidder. 

ber  bid 
on. 

Price 
each. 

Amoant 

Bemarks. 

Ed.  J.  Howard,  Jefferson  ville,  Ind 

6 
6 

IS 

6tol2 

S 

HOOO 
3,597 

6,975 

8,800 

8,678 

$24,000 
21,582 

71,700 

(    22,800 

to 

46,000 

7,166 

CiDoiDDati  Marine   BaUway  Co.,  Cincinnati. 

Oiiio. 
Elizabeth  Marine  Ways  Co.,  Elisabeth,  Pa 

David  S.BannoTe,  Madison,  Ind 

Qodtttiy  Marine  Ways  Co.,  Lyons,  Iowa 

Bid  defectlTS. 

Acceptance  recommended  of  bid  No.  2  for  6  barges. 
Acceptance  recommended  of  bid  No.  4  for  12  barges. 


*  Of  this  balance  special  allotments  have  been  made  by  Congress,  as  follows : 

Bank  protection  at  Cairo,  111.,  act  of  July  5, 1884  (balance) $8,600 

Bank  protection  on  east  side  Mississippi  River  opposite  mouth  of  Missouri 
Siver,  act  of  June  3, 1896 50,000 

Total 58,600 
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lA&i  of  eantraeU  im  faree. 


1711. 


AztlelM. 


Kame  of  eoninetor. 


Bate  of  ap- 
proval. 


Dateofbecin- 
Biag  work. 


Date  of  expiratloiL 


1^000  pflea,  more  or  leaa . . 

S0.OQO  coUo  yarda  atone. . 
12,000  pflea,  more  or  leaa  . 
6  model  bargee 


12 


H.A.Biia8eD 

Barle  K  Borke 

John  H.Crowder..... 
CincinDati    Marine 

Ban  way  Co. 
Bavid  S.  Barmore 


Apr.  14, 1897 

May  6,1897 
May  e.1897 
Oct   14,1897 

Sept.  80. 1807 


16  daTS  after 
notiee. 

do 

do 

10  days  after 

notice. 
do ........ 


When  del^eiy  la 
oompleted. 

May  16, 1808. 

Do. 


COMMRRCIAL  STATISTICS. 

BeempU  amd  9kipiMnU  at  St.  LouU,  Mo.,  during  the  ymn  1894, 1S95, 1896,  and  1897. 


Artielea. 


1804. 


1808. 


1807. 


Barbed  wire^ 

Ctment 

Coslandooke 

Cotton  and  ootton  prodoota 

Gfoeeriea  and  dairy  prodaeta.. 
Hay.  oeed,  grain,  floor,  meal,  eto. 

LiTe  etoek  and  prodnota 

Lomber...... 

Mecefaandlae  and  anndries 


and  metals  (pig  and  msnnfacinred) . 


Vecetablea  and  fmita  . 


Wed 


lead,  oila,  etc. 
and  liqaora. 


Tmu. 
28,042 

7,718 

20,826 

2,210 

20,407 

77,480 

14,820 

228,087 

175, 633 

0,188 

48 

70 


fbna. 

24,7^ 

11,028 

18,786 

1,688 

10.481 

87,686 

20.623 

180,721 

188,317 

10,321 

83 

76 


Tom. 

80,806 

0,842 

50.820 

2,822 

14,440 

56,148 

27.474 

178,801 

800,741 

6,883 

44 

60 

206 


Total. 


588,610 


608,880  I    671,766 


BHiPMEirrs. 


^  and  metals  (pig  and  manafactored). 

Canent.....' 

Csal  and  coke 

CottdB  and  cotton  prodnota 

Gioeeriea  and  dairy  prodocte 

Haj.aeedL  grain,  flour,  meal,  etc 

Im  atoelE  and  prodncta 

Lnmber 

Merdiandiae  and  sundries 

Tegptablee  and  frnito 

WMte  lead,  oila,  eto 

Wlaea  and  liqaora 

Wool T?. 


2,068 


%m 


76,066 

16 

0,470 

148.477 

0,056 

3,186 

105,261 

1,878 

1,356 


10 


47,408 

11 

11.646 

123,734 

10,806 

4,452 

04,460 

8,273 

1,828 

8,852 

21 


Total. 


863,080 


803,856 


2,277 


00.568 

10 

0,018 

850,180 

10,288 
6,467 

86,213 
2,076 
2,675 
4,011 


572,410 


IbfM. 

26,440 

4,747 

28.490 

1,803 

18.811 

84,604 

24.158 

103,105 

827,908 

18,513 

90 

80 

282 


676,670 


2,618 


U7,280 
1,776 
0,402 

280.221 
0,190 
4,480 
84,895 
2,810 
1,075 
4,721 
12 


460, 8A6 


IVansferred  bjfferriea  across  the  rirer  at  St,  Louis. 


Tons. 


1S94 2,826,859 

1896 2,809,791 


Tons. 


1896 2,529,786 

1897 3,042,674 


Skhmmis  down  the  river  from  landings  between  St.  Louis  and  Cairo  during  the  years  1894, 

1893, 1896,  and  1897. 

Gnin,  inelndiiur  flour,  meal,  etc.,  and  coal:  Tons. 

l3w.-.-.T?! 57,120 

1B06 26,715 

IBB6 75,513 

MOT e9,m 
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BBGAPITTTLATIOlir. 


UM. 

1886. 

1886. 

18B7. 

nM^AlTitii  anil  ■hfmnATitii  Aft  flt.  TjOniti 

Tona. 
946,690 
2.826,869 
67,120 

Torn, 
812, 185 
2,809,791 
26,715 

Tons. 
1,244,176 
2,629,786 
76,613 

Tont, 
1,046,086 

8,042,674 
69,816 

Shipped  from  landings  between  St.  Louie  and  Cairo. 

Xotal 

8,880,669 

8,648,691 

8.849,474 

4.158.624 

List  of  9i6am-power  hoat9  that  arrived  at  St.  Laui$  during  the  year  1897, 


Siee  of  boats. 


Draft. 


Boata. 


Timee 
arriyed. 


Under  600  noes  tons 

Between  6(H)  and  1,000  gross  tons. 
Over  1,000  gross  tons 


Feet. 
2.6to6 
4     to  7.6 
6     to  9. 6 


Total. 


110 


1,067 
471 

488 


2,026 


Li$t  of  bargee  and  eoowe  that  arrived  at  St.  Louie  during  the  year  1897. 


SiMofboata. 

Draft. 

SOOWB. 

Times 
airiTed. 

Under  600  fftoas  tons 

Feet. 
2.6  to  7.6 
6.2to8 
6.3to9 

194 
28 
69 

607 

Between  5m)  and  1,000  gross  tons , 

72 

Over  LOOO  ffross  tons 

204 

Total 

276 

88S 

Liet  ofeieamere  and  bargee  permanently  enrolled  and  lioeneed  at  the  port  of  St,  Louie  on 
the  Slet  day  of  December,  1897, 


Number 

of 
▼essels. 


Gross 
tonnage. 


Ket 
tonnage. 


Permanently  enrolled: 

Steamers  (wood) 

Steamers  (iron  and  steel) 

Barges 

Gasoline  vessels 

Permanently  licensed : 

Steamers  under  20  tons  (wood) 

Steamers  under  20  tons  (iron) . 

Bsdrges  under  20  tons 

Gasoline  Teasels  under  20  tons 

Yaclits  under  20  tons 

Total 


80,632.64 

8,174.67 

81,714.82 

87.79 

82.48 
26.92 
34.73 
63.47 
3U.23 


115,837.60 


29.161.68 

2.783.90 

81,628.06 

81.17 

66.71 
18.46 
34.73 
42.91 
25.77 


113.784.26 
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OONSTBUOTION. 
Co9i  ofwari9  dmrimg  JUeal  fear  etuUng  Jwm§  SO,  1398, 


Ubor,  pfamt,  md  materlaL 


hurdlM. 


Twin 

Hollows* 

eMtaide, 

protao- 


Chesloj 
UlMid, 
Mo.,  pro- 
teetum. 


MiohteU, 
bordlM. 


Tower, 
protao- 


Daabyi, 
protao- 


Char. 

■Ido, 

proleo- 

tion. 


Lftbor,  snperinteDdeDoe,  eto.  .|$17. 
Vnited  States  Bnieiiieer  Office, 

GcMralezpeoae 

Fkat 

Material 

Sarrej8,eto 

SleiiB«rG«B.  Gillraore 

Bteamcr  Gen.  T.  L.  GaMey 

Steuner  Gen.  H.  I*.  Abbot . .. 
S^cam  tenders 

rbsrgee 

rboats 

B  and  sorrey  boats. .. 

PIledriTen 

amsQ  boats 

Portable  qoarteis 

Tools,  etc 

Boardiogoatfit 

Sobsistenoe 

Brosb 

Pilos 

Stone. 

Iraa 

Xafla 

Spikes 

Ijunbrir 

Oakam 

Coal 

C«al,VbekaBiibs* 

Katerial,  wisrellaneoaa . . 


879.68 
928.17 
809.49 
883.44 
38I.M 
262.26 

30.00 
481.11 
286.01 
440.56 
843.80 
161.50 

46.21 
220.14 
055.30 

59.40 
877.92 
644.49 
640.73 
300.66 
663.82 
851.17 
136.17 
440.10 
3.84 

45  20 
110.50 

73.77 

6.00 

898.24 

.51 

139.94 


$1,287.84 
6L58 
44.92 
605.58 
77.28 
14.97 


1285.25 
51.58 
44.92 
106.58 
77.28 
14.97 


19.80 
15.28 
6L20 
5.48 


8.82 
6.80 
L87 


68.12 
2.64 
47.20 
34.65 
887.08 


4.86 


96,808.60 

309.48 

269.53 

8,264.48 

463.68 

87.42 
196.00 
376.50 
106.22 

79.20 

7.64 

115.60 

23.29 
667.48 
746.66 


61.071.22 
103.16 
89.84 
924.16 
154.56 
29.14 
78.00 


$923.25 
51.58 
44.98 
482.56 
77.28 
14.67 


61.58 
44.92 

441.58 
77.28 
14.57 


19.10 

56.10 

6.86 


9.44 
6.93 
68.56 


8,068.75 
6.11 


586.09 


10.65 


302.08 

221.76 

1,814.00 

1,675.24 

6,143.82 

4,773.87 

8.11 

91.58 

.83 

21.96 

56.00 

606.17 


122.68 
8.80 
103.84 
76.23 
835.18 


7.64 
82.80 

X74 
81.57 
62.32 

1.82 

87.76 

26.82 

800.64 


19.80 

7.64 

27.20 

2.74 

68.14 

45.78 

1.83 

47.20 

34.65 

281.57 


5,658.82 
8.11 


1.821.30 
8.U 


8,892.96 
8.11 


4.25 


83.00 


4.00 


16.30 


3.50 


416.00 

.17 

91.91 


18.00 


28.00 


86.00 


21.47 


4.20 


4.00 


75,428.16     6.806.53     1,808.05  29,046.76    9.688.96    8,948.90    4,433.68 


Labor,  pbmtt  sad  material. 


Tnrkey 
IslaofC 
protec- 
tion. 


St&Gen- 
OTioTe, 

lU.. 
bordlee. 


Ste.  Gen- 
evieve, 
Mo., 
baidtoa. 


Ste.  Gen- 
evieve, 
Mo., 
protec- 
tion. 


MflTO 

Island, 
proteo- 
tlon. 


Cbester, 

Mo., 
proteo- 

tion. 


Libertv 
lalana 
(Anchor 
LandiDfO. 
protec- 
tion. 


Labor,  eaperlnteDdenoe,  etc. . 
Uoited  States  Bagineer  Office. 


Ffaukt. 

Material 

Surras,  eto 

Steamer  Gen.  GUlmore 

Steamer  Gen.  T.  L.  Casey. . 
r  Gen.  H.L.  Abbot. 


$053.17 
61.58 
44.92 
523.58 
77.28 
14.57 


$6,167.16 

809.48 

269.52 

8,223.48 

463.68 

87.42 


$1,620.67 
103. 16 

89.84 
883.16 
154.56 

39.14 


$9,970.10 
515.80 
449.20 
6,2.35.80 
772.80 
145.70 
426.00 
221.20 


QDflsterbarna. 
Onarterboa^.. 
OSee  aad  annre^ 


1  annrey  boats.. 

Pile  diivexa 

ananboata 

PartaUe  quarters 

Toola,eie 

Boavdiag  outfit 


Brash. 
Pilea.. 


7.64 
22.10 
2.74 
48.61 
47.96 
.66 
66.06 
42.51 
296.88 


Inai.... 
Vsfle... 


2,878.23 
8.11 


108.06 

34.38 

81.60 

84.26 

622.38 

645.28 

6.66 

284.32 

194.04 

1,626.50 

2,113.98 

6,132.74 

1,65L67 

72.99 

140.80 

1.67 

12.81 

65.80 

10.66 


29.70 

7.64 

83.80 

3.74 

167.86 

196.88 

1.82 

75.52 

62.37 

471.30 

1,270.00 

1,470.18 

889.22 

8.11 

68.46 


12.81 
40.00 


CSoal. 

Opal^UMlMDitba' 


38.00 


9.40 


488.76 

.84 

188.25 


88.00 

'alio' 


106.00 

68.76 

151.80 

24.66 

99.22 

1,111.80 

11.88 

685.28 

429.66 

8,434.78 

6,568.98 

217. 12 

9,920.04 

421.73 

692.60 

.83 

106.28 

123.50 

1,663.74 

3.00 

273.00 


$7,23&99 

861.06 

814.44 

8,747.06 

540.06 

101.90 

234.00 

176.06 

486.99 

168  30 

45.84 

103.70 

16.44 

649.44 

941.22 

7.92 

377.60 

277.20 

2,430.54 

3, 735. 27 

4,807.09 

4,715.10 

56.77 

296.87 


$1,506.28 
lu:).  16 

89.84 
227.16 
154.56 

29.14 


$1,122.48 
51.58 
44.98 
664.58 
77.28 
14.57 


15.28 
39.10 

5.48 
45.10 
82.84 

2.64 
94.40 
60.80 
662.84 


7.64 
20.40 
2.74 


100.00 

1.32 

66.08 

42.51 

865.47 


4,140.24 
8.11 


450.84 


123.20 
10.66 


63.46 


606.16 

.17 

48.46 


30.00 


13.00 


a96 


5.50 


*w^i 4,«38.06  25,038.56 


7,286.08  43,914.16  32,689.67 


7,283.93 


3,958,91 


MNa 


98 loa 
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Cost  of  works  during  flsoal  year  ending  June  SO,  1898^ContinvLe6., 


Lftbor,  plant,  and  materiaL 


Liberty 
laland 
(Wagner 
landing), 
protec- 
tion. 


Hamburg, 
hurdlea. 


DevilB  Is- 
land, 
hurdles. 


DeTilB  In- 
land (Cape 
Oirardeaa), 
hurdles. 


Derils  Is- 
land, pro- 
tection. 


Power  Is- 
land, pro- 
tection. 


Labor,  superintendence,  etc. . . 
United  States  Engineer  Office 

General  expense 

Plant 

Material 

Surreys,  etc 

Bteanier  Gen.  Gillmore 

Steamer  Gen.  T.  L.  Casey 

Steamer  Gton.  H.  L.  Abbot. . . . 

Steam  tenders 

Barges 

Quarter  barges 

Quarter  boats 

(jffioe  and  survey  boats 

Pile  drivers 

Small  boato 

Portable  quarters 

Tools,  etc 

Boarding  outfit 

Subsist^ce 

Brush  

PUes 

Stone 

4'S ::::::::::::::::::;::::: 

Iron 

Nails 

Spikes 

Bolts,  screw 

Clevises 

Lumber 

Oakum 

Coal 

Coal,  blackMmiths' 

Material,  miscellaneous 


$1,900.60 
103. 16 

89.84 
924.16 
154.56 

29.14 


11.46 
34.00 
4.11 


74.12 

1.98 

113.28 

83.16 
558.06 


1,840.74 
&11 


22.00 


5.30 


$16,876.78 

825.28 

718.72 

8,295.28 

1,236.48 

233.12 

588.00 

898.16 

587.48 

410.85 

56.60 

305.60 

206.24 

63.02 

1,217.70 

1,984.25 

197.84 

698.56 

512. 82 

4,576.96 

7,054.08 

12,565.44 

6,301.54 

89.21 

520.70 

8.42 

69.59 

286.00 

67.66 

147.00 

59.71 

1.50 

998.00 

.84 

889.86 


$2,823.14 
103. 16 
89.84 
1,170.16 
154.56 
29.14 


$10,971.70 
515.80 
449. 20 
6,646.80 
772.80 
145.70 


$10,600.51 
615.80 
449.20 
5,481.80 
772.80 
145.70 


$1,619.25 
103.16 

89.84 
888.16 
154.56 

29.14 


27.65 


89.60 


64.94 

82.30 

10.96 

829.23 

862.97 

89.60 

56.64 

41.58 

988.68 

948.75 

2,967.94 

835.64 

56.77 

57.60 


42.09 
82.00 


826.70 

5.66 

171.90 

16L50 

21.92 

874.94 

1,569.25 

103.62 

217. 12 

159. 39 

2,604.05 

4,121.54 

9,408.23 

8,763.58 

81.10 

807.80 

6.18 

47.58 

72.00 


252.46 


82.95 
417.42 


824.70 
187.00 
88.57 


610.40 
208.22 
484.24 
814. 78 
8, 600. 10 
8,920.28 


8.8a 

89.10 

1.87 

86.69 

134.62 

.66 

94.40 

69.80 

485.60 


12,286.40 
416.88 
643.81 


2,516.91 
24.83 
61.85 


148.28 
148.00 


45.76 
20.00 


12.70 


102.80 

"iioi' 


42.62 

4.60 

688.00 

.51 

264.77 


86.28 

3.00 

192.00 


443.86 
"66.66 


28L40 


42.62 


Total 7,226.78 


67,493.29 


10,426.88 


48,516.46 


46,994.19 


7,506.26 


Labor,  plant,  and  material. 


Commerce 
Island, 
Mo.,  hur- 
dles. 


BnfEUo 
Ishmd, 
Mo.,  hur- 
dles. 


Beach 
Ridge,  BL, 
protec- 
tion. 


Jetties. 


Dredging. 


TotaL 


Labor,  superintendence,  etc. . . 
United  States  Engineer  Office. 

General  expense 

PUnt 

Material 

Surveys,  etc 

Steamer  Gen.  Gillmore 

Steamer  Gen,  T.  L.  Caney 

Steamer  Gen.  H.  L.  Abbot . . . . 

Dredge  No.  1 

Dredge  No.  2 

Steam  tenders 

Barges 

Quarter  barges 

Quarter  boate 

Office  and  survey  boats 

Pile  drivers 

Small  boats 

Portable  quarters 

Jetty  gates 

TooTsiCtc 

Boarding  outfit 

Subsistenoe 

Brush 

Plies 

Stone 

Eope 

Wfre 

Iron 

Nails 

Spikes , 

Bolta,Bor0W.r 


$8,864.66 

1,543.70 

1, 923. 06 

8,608.00 

927.18 


$19,932.11 
8,430.60 
4, 273. 43 
8,200.00 
2,060.40 


139.23 
2,106.80 


$10,147.49 
995.60 
1, 124. 20 
4,838.61 
875.82 
86.93 
612.00 
478.03 
201.62 


$8,386.98 
412.64 
359.36 
908.64 
618.24 


$667.88 

494.12 

1, 249. 88 

850.72 


953.76 
1,117.06 
1,870.66 


350.00 


734.30 


84.72 


20.67 
1,692.00 

44.00 
482.00 
872.59 

16.76 


68.37 

4,018.60 

155.52 

1,109.61 

2,398.71 

62.01 


47.10 
1, 150. 70 

34.38 
153.84 
772.85 

16.68 


240.07 

219.72 

2,408.51 

3, 005. 70 

10,747.57 

4,883.62 

56.00 

604.20 

M7 

60.20 

89.00 


471.82 

431.84 

6,689.58 

4,736.20 

17,660.06 

14,430.87 

160.00 

640.30 

1.78 

89.13 

96.00 


667.61 

435.00 
2,771.59 

955. 39 
1, 120. 67 
14,605.21 

152.99 
1,022.50 


386.10 

491.00 

76.40 

158.10 

27.40 

1,560.46 

710. 14 

13.20 

7,927.99 

343.60 

275.52 

2,269.99 


1,119.65 
3,534.83 
11, 219. 88 
15,295.84 


489.23 


244.21 
109.80 


162.20 

51.75 

1.25 

1.83 

16.00 


$148, 

12, 

12, 

70, 

18, 

1, 

8, 

4. 

9. 

11, 

15, 

8, 

1. 
8, 

10, 
15, 

7, 
6, 
4, 
44, 

53, 

90. 

110, 

1, 

6, 


131.45 
159.23 
712.01 
908.71 
137.64 
558.60 
119. 75 
618.50 
599.88 
219.88 
295.84 
733. 12 
553.26 
687.06 
590.64 
622.93 
427.90 
611.63 
760.45 
927.99 

192.  oe 

706. 82 
113.64 
414.02 
.394. 78 
267.04 
959.12 
530.92 

19.97 
984.90 
337.  90 

67.66 
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Co9t  ofwmrkf  during  fiscal  year  ending  June  30,  /tf^— Contlnaed. 


lAbor,  plant,  and  nuiteriaL 

GonuiMPM 

IslMd. 
Mo.,  har- 
dies. 

BaiBdo 

lalftDd, 

Mo.,  hnr- 

dlM. 

Boaoli 

Kidge,Ill., 

proteo- 

tlon. 

Jetties. 

Dredging. 

Total. 

ClBTisM 

$147.00 

Lnmber 

$2,142.41 

$2,172.08 

17.180.94 

8767.16 

15,079.64 
18.00 

O&kmii 

Coal        

100.00 

1,436.79 

.18 

810.15 

158.67 

637.60 

.51 

144.70 

8,244.84 
2.90 

06.60 

2,192.61 



Total 

45.932.07 

96,023.22 

60,961.09 

81,138.41 

884,332.80 

606, 950. 78 

Total  co8i  of  works  to  June  SO,  1898, 


Name  of  work. 


Expended^ 


Prior  to  July 
1, 1807. 


During 

wax 
1897-98. 


TotaL 


Sawyer  Bend,  protectioD 

YeniM  dikes 

St.  Louis  Harbor 

Aswaal  Islmd,  protection 

Arsenal  Island,  bardies 

aedng  Cahokia  Chute 

Channel  opposite  St.  Loafs 

Horsetiul  Bar,  dikes  1  to  5,  indasive 

HanetaOBar,  training  wall 

Bersetail  Bar,  hurdles 

Hfictetsil  Bar.  bank  protection 

CsTToOs  Island,  hurdles '. 

Twin  Hfdiows,  west  side,  hardies 

Twin  HoUflfWB,  west  side,  bsnk  protoition  . 

Twia  HoUows.  east  side,  bank  protertiuii . . 

Palltight,  hurdles 

Palitight.  bank  protection 

Beards  Island,  primary  hurdle 

Beania  lalaod.  Dank  protection 

Qicdeylaland,  hurdles 

Cheslej  Island,  bank  protection 

Jim  Smiths,  hurdles 

Jim  Smiths,  bank  protection 

Sulphur  Springs,  hardies 

Foster  Island,  protection 

Lveaa,  hurdles 

Cornice  Island,  hurdles 

Roah  Tower,  hurdles 

Ifiehaebi,  hurdles 

Bnab  Tower,  bank  protection 

Dantn^a,  bank  protection 

Fort  Chartres.  dam 

Fort  Chartrss.  west  side,  hurdles 

Fort  Chartres,  west  side,  bank  protection  . . 

Braes  Island,  bank  protectton    

Fort  Chartres,  east  side,  bank  protection . . . 

Crooks 

Turkey  Island,  dam 

Turkey  Island,  bank  protection 

StaLGenevieTe,  III.,  hurdles 

St(>.  GenevieTe,  111.,  bank  protection 

Ste.  Geoevieve,  Mo.,  hurdles 

Ste.  Geneviere,  Mo.,  bank  protection 

Moro  Island,  bank  protection 

KaakaskJa,  bank  protection 

Chester,  Mo.,  bank  protection 

Liberty  Island,  dam 

Liberty  Island,  bank  protection 

XtibertylsIaDd,  hurdles 


nburg.  hnrdleo. 

DeWIs  Island,  dike  No.  1 

Dorjls  Island,  dams  1  and  2 

Derils  Island,  baok  protection . . . . 

DttTils  Island,  hardies 

MlDtoD  Pofnt,  bardies  ........-••  • 

Cbpo  Glrartleaa,  primary  hurdles . 
Qy  Qlrardcnn.  nnr^T^*      


888. 

36. 
144, 

42, 


803.63 
341.85 
048.04 
599.06 


119. 

58, 
225, 

81. 
618, 

68. 

40, 
315, 

66, 

129. 

519, 

I', 

7. 

84. 

27, 

73. 

365, 

7, 

371. 

46, 
272, 

63, 
218, 
161, 

86. 

25. 

86, 
225. 

18. 
3, 

39, 

39, 

24. 

28, 
270, 

28. 

257. 

2. 

1, 

66, 

23, 

5. 

151. 

182, 


958.21 
455.54 
066.31 
258.28 
447.68 
632.42 
343.08 
611.64 
567.66 
435.57 
185.10 
818.23 
166.24 
258.76 
808.61 
016.55 
803.33 
569.58 
350.su 
637. 49 
8U2. 82 
545.27 
267.90 
166.20 
448.74 
190.80 
812. 86 
883.99 
458.12 
971.99 
846.88 
829.94 
463.85 
829.33 
621.93 
189.35 
055. 95 
063. 91 
045.26 
465.62 
844. 18 
053.91 
245.41 
364.88 


65, 
66, 


871. 17 
526.88 


33. 
31, 


4^6.37 
930.18 


$75,428.15 


5. 80a  53 


1, 308. 05 


29,045.76 
9, 68:i.  96 
3, 948. 00 


4.433.63 


4,623.96 
25,038.56 


43, 914. 15 
32,639.67 


7, 283. 92 

'io.'iis.'oi' 

67,' 493.' 29" 


46, 994. 19 
10, 425. 88 


48,615.46 


$96,803.68 

86. 341. 85 
144, 048. 94 

42,609.06 
75, 428. 15 

119, 958. 21 
58.  455. 54 

225, 066.  31 

81. 253. 28 
618, 447.  68 

68, 6:^2. 42 
40,  :{43. 98 

315,611.64 
56,567.66 

i:<5, 244. 10 

519,185.10 

1.818.23 

7, 166. 24 

84.  2.J8. 76 

27,  808.  61 

75,  '224. 60 

305,  803.  S3 
7, 569. 58 

871, 350. 31 
•   46,637.49 

272,  802. 82 
63,  545. 27 

218,  267. 90 

190,211.96 
96. 182. 70 
29, 139. 70 

36. 812. 86 
225,  883. 99 

19,458.12 
3.971.99 
44, 280. 51 
30,  829. 94 
24, 463. 85 

33. 453. 29 
295, 660. 49 

26, 189. 35 
264, 342.  03 
45, 978. 06 
33. 684. 93 
66,465.62 
81, 128. 10 
5, 053. 91 
161, 431. 10 
182.364.88 
67,403.29 

65. 871. 17 
66. 526.  88 
46.004.19 
10,425.88 
33,4:^.87 

81. 980. 18 
48.51Sr.46 
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Total  east  of  works  to  June  SO,  ISSS— Continued, 


Name  of  work. 


Expended — 


Prior  to  July     ^""^"S 


Totml. 


Commerce  Islitnd,  Mo.,  hardies 

Power  Island,  Mo.,  hardlea 

Buffalo  iHland,  HI.,  bardies 

Beach  Ridge, 111., bank  protection., 

Cairo,  bank  protection 

Portable  Jetties,  operating , 

Dredging 


$95,633.12 


.       160,438.82 
J        44,202.69 


$45,032.67 

7,505.26 
96, 023. 22 
50,961.09 


•I 


24.553.02 


31,138.41 
34,332.80 


$45,932.67 

103, 138. 38 
98. 023. 22 

50. 961. 09 
160,430.82 

75. 341. 10 
58, 885. 32 


Total 6,294,142.31 


696,950.78 


6,991,093.09 


PEOPBETY  ACCOUNT. 


Class  of  property. 


Valae  Jaly 
1,  1897 


Debits. 


Cnxlits. 


Valae  Jane 
30,  1898. 


Steamer  Gen.  Gfllmore . . . . 
Steamer  Gen.  T.  L.  Casey  . 
Steamer  Gen.  H.  L.  Abbot 

Dredge  No.l 

Dredge  No.  2 

Dredge  No.  3 

Dredge  No.  4 

Steam  tenders 

Barges,  model 

Barges,  quarter 

Quarter  boats 

Office  and  survey  boats . . . 

Pile  drivers 

Derrick  boats 

Derricks 

Machine  shop 

Small  boats 

Portable  quarters 

Jetty  gates 

Ways  (supply  depot) 

Supply  depot 

Tools  and  appliances 

Boarding  ontflt 

Office  furniture 

Survey  instruments 

Photographic  apparatus. . 

Total 


$17,296.83 

22, 754. 31 

38,678.81 

20. 856. 72 

25, 966. 19 

601.49 

60].  49 

25,724.83 

152,895.16 

lU,  866. 56 

50, 856. 11 

13,929.28 

123.146.73 

3, 921. 57 

1,560.06 

1.979.43 

32, 405. 97 

3.969.31 

26,361.46 

2.514.41 

8,429.07 

21,223.87 

26, 249. 23 

476.20 

1, 844.  35 

257.14 


$14,232.66 

18,513.11 

80,025.08 

9,219.88 

13,295.84 

114.966.96 

106,944.82 

8,551.82 

77,843.91 

955.73 

8,088.64 

258.90 

•   6,683.19 

1,867.28 

2,003.21 

8.116.67 

18,290.84 

1,213.74 

2,919.31 

792  14 

8, 875. 80 

10, 856. 08 

8,320.88 


$29,629.49 
20,513.11 
33,625.08 
11,219.88 
16,295.84 


6, 615. 81 
29,000.73 

4, 555. 73 
12,088.64 

1,838.90 
18, 933. 19 

1,400.46 
240.98 

2. 478.  73 
21,794.92 

1,356.53 

7,927.99 

1,269.88 

3, 766. 56 
14, 175. 09 

8,233.87 


184.43 


$2,000.00 

20,754.31 

35,078.81 

18,856.72 

23, 966. 19 

115,568.46 

107,546.31 

27,661.84 

201,738.84 

7,266.65 

46, 856. 11 

12,854.28 

110,896.78 

4,388.39 

3, 323. 19 

2,617.37 

23,901.39 

8,826.62 

21,852.78 

2,036.67 

8,038.31 

17,904.86 

26,336.24 

476.20 

1.659.02 

257.14 


635, 367. 47 


457, 333. 49 


246,039.84 


846,663.12 


MATERIAL  ACCOUNT. 


Class  of  material. 


Subsistence 

Brush  

Piles 

Stone 

Rope 

Wire 

Iron 

Nails 

Spikes 

Bolts,  screw 

Bolts,  assorted 

CIoTises 

Lumber 

Lumber  (linear  feet) 

Oakum 

Coal 

Coal,  blaoksroiths* 

Ice 

Material,  mlsoellaneous. 

ToUl 


Value  July 
1,  1H97. 


$3, 109. 67 

1, 973. 18 

7,613.83 

1,192.99 

28,342.70 

1,705.54 

2, 575. 10 

1. 295. 84 

1,836.03 

741.83 

29.69 

196.02 

7,728.42 

1.74 

144.98 

1,081.42 

3.35 


6,586.56 


66, 15a  89 


Debits. 


$63. 261. 50 

51, 4H9. 74 

84. 476. 27 

111,  917. 88 

6,682.89 

4,583.86 

5,946.82 

589.55 

1,022.60 


164.89 
25, 022. 46 


1, 133. 00 

84,002.58 

159.76 

5, 838. 22 
25,373.04 


Credito. 


Value  June 
80,  1898. 


$63, 803. 88 

5:i,  414. 92 

90,805.23 

110, 267. 40 

15,950.08 

5,531.68 

3,295.34 

1, 214. 63 

1,854.80 

116.67 

11.79 

147.00 

25,649.08 


800.73 
82,600.70 

148.40 

5,838.22 

23,106.92 


421,616.41     434,643.87 
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$2,567.29 


1,284.87 

2,842.97 

19,075.51 

757.72 

6,226.58 

670.76 

1.003.78 

625.16 

17.00 

213.01 

7.100.00 

1.74 

477.26 

2,483.25 

19.71 


8,762.68 
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BXPOBT  OF  MR.  D.  M.  OURBIB,  A88I8TA1TT  SNOIHRRR. 

St.  Louis,  Mo.,  June  SO,  1898. 
Major:  I  have  the  honor,  Tospectfally,  to  sahmit  the  following^  report  upon  the 
^    '   '    '"    *    '     '     '      ■  between  the  Ohio  and  MiBsonri  rh        "      " 


improTement  of  the  Miseinippi  Kirer  between  the  Ohio  and  MlBsonri  rivers  for  the 
fiB<  al  year  ending  Jane  30,  1898. 

The  year's  operations  comprise  the  oonstmction,  extension,  and  repair  of  works 
for  the  improToment  of  the  reach,  and  temx>orary  expedients  for  the  relief  of  its 
navigation  at  the  following  localities:  Arsenal  Island,  Twin  Hollows,  Chesley 
Island,  Riverside,  Harrisonville,  Platin  Rock,  Michaels  Landing,  Osborne  Field  to 
Dnrfeee  Landing,  Danbys  Landing,  Sycamore  Landing,  Tnrkev  Island,  Ste.  Genevieve 
(111.)  to  Moro  island,  Ste.  Genevieve  (Mo.),  Chester,  Anonor  Landing,  Liberty, 
Seventy-six  Landing,  foot  of  Grand  Tower  Bend,  Hamnnrg,  head  of  Devils  Island, 
foot  of  Devils  Island  and  Mintons  Point  to  Cape  Girardeau,  Jnden  Creek,  Commerce, 
Doolans  Slough,  Goose  Island,  and  Buffalo  Island* 

ARSKNAL  ISLAIVD. 

At  Arsenal  Island  four  hurdles  were  built.  In  length  they  aggregated  M(X)  feetL 
distributed  as  follows :  No.  1, 1,000  feet ;  Kos.  2  and  3,  each,  l,400feet ;  and  No.  4, 600 
feet.  They  were  of  the  ordinary  type,  spaced  about  1,700  feet  apart,  with  buttresses 
at  their  river  ends,  substantial  protection  at  their  shore  ends,  and  with  cribbed  drift 
mattress  placed  above  the  piling  in  parts  having  excessive  depths  of  water.  In 
location  three  are  above  the  nead  of  the  island,  and  one  crosses  tiie  cut  from  the  new 
bank  to  the  old  revetment. 

The  quantities  of  work  are:  Piles  driven,  4,632:  stringers  placed,  239;  foundation 
mattress  fabricated  and  sunk,  5,977  linear  or  616,632  square  feet;  of  drift  mat- 


,  1,250  linear  or  32,049  square  feet  fabricated  and  sunk;  of  revetment  placed, 

1^60  linear  or  67,660  square  feet;  770  linear  or  7,460  square  feet  of  curtains  fabri- 
cated and  placed,  and  three  buttresses  built. 

As  SB  immediate  effect,  there  was  an  increase  in  the  depth  of  the  channel  across 
the  bar  in  that  vicinity. 

TWnr  HOLLOWS— BAST  SIDB. 

At  Twin  Hollows,  east  side,  the  revetment  placed  there  in  1882  and  following 
yean  was  repaired  to  the  contour  of  16  feet  above  standard  low  water,  or  to  the  top 
of  the  old  work  whenever  it  was  at  or  below  that  plane.  There  was  no  extension  of 
tfae  revetment  to  higher  planes,  and  most  of  the  new  work  extended  no  higher  than 
12  feet  above  standard  low  water.  The  quantity  of  work  was  4,077  linear  or  160,194 
square  feet  of  revetment  placed. 

CHBSLBT  ISLAITD. 

The  revetment  at  the  head  of  Chesley  Island  had  been  damaged  by  a  surface  cut 
in  oval  shape  about  160  feet  by  60  feet,  leaving  the  old  protection  mattress  undis- 
turbed on  its  river  side,  but  with  18  feet  depth  below  standard  low  water  on  its  bank 
side.  The  revetment  was  thoroughly  repaired  with  stone  and  spalls  to  the  stage  of 
16  feet  above  standard  low  water,  in  which  the  work  was  200  linear  or  23,000  square 
feet  of  revetment  placed. 

MICHABL8  LANDINO. 

The  work  of  constructing  Hurdle  No.  2  at  Michaels  Landing,  which  was  in  progress 
at  the  beginning  of  the  fi^al  year,  was  prosecuted  to  completion,  including  a  stone 
dike  eonnection  with  the  Miasoun  shore,  the  revetment  of  Osborne  Towhead,  and 
the  reinforcement  of  the  piling  by  sinking  a  large  body  of  drift  above  it.  In  sink- 
ing the  drift,  the  mattress  used  was  made  of  common  cull  lumber  1  inch  thick  by  4 
to  6  inches  wide  and  in  lengths  not  less  than  12  feet,  on  account  of  the  small  availa- 
ble supply  of  brush.  The  lumber  served  the  purpose  well,  and  its  use  was  economi- 
cal and  advantageous  to  the  Government. 

In  Hurdle  No.  1  a  few  piles  were  driven  and  bolts  were  tightened  as  required,  but 
on  account  of  excessive  depths  of  water— which  ranged  from  36  to  46  feet— no 
attempt  was  made  to  dose  the  gap  in  Hurdle  No.  1  referred  to  in  the  report  for  1897. 

OSBOBNS  FISLD-DURFEES  LANDINa. 

The  revetment  i¥om  Osborne  Field  to  Durfees  Landing  was  repaired  in  part  only 
finr  the  purpose  of  placing  it  in  condition  to  pass  throueh  another  season's  high  stages 
without  iignry,  which  necessitated  repairs  distributed  upon  a  distance  of  7,000  feet 
from  the  lower  end  of  the  work  at  Durfees  Landing,  in  which  the  quantity  of  work 
dene  was  4.735  linear  or  102,640  square  feet  of  revetment  placed.         ,     ^  ^  ^  i  ^ 
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DANBTS  LANDING. 

The  revetment  at  Danbys  Landing  was  repaired  and  placed  in  condition  to  safely 
pass  throngh  another  high  stase  of  the  river.  The  larger  portion  of  the  \vork  done 
was  from  the  lower  end  to  a  distance  about  halfway  np  the  revetment,  where  the 
river  had  begun  cutting  behind  the  stonework  which  had  not  been  carried  above 
the  contonr  of  16  feet  above  standard  low  water.  The  quantity  of  work  done  was 
1,775  linear  or  46,500  square  feet  of  revetment  placed. 

SYCAMORE  LANDING. 

The  work  at  Sycamore  Landing  was  the  repair  and  extension  toward  completion 
of  the  revetment  placed  during  1892  and  following  years. 

Upon  part  of  this  protection  the  subaqueous  mattress  only  had  been  placed.  By 
this  year's  work  the  revetment  was  extended  to  the  10-foot  contonr  and  remainder  of 
the  revetment  was  repaired,  in  which  1,500  linear  or  70,475  square  feet  of  revetment 
was  placed. 

TURKEY  ISLAND. 

At  Turkey  Island  the  work  was  in  extension  and  repair  of  the  protection  placed 
during  1895  and  1896.  The  revetment  upon  about  one-third  of  its  length  firom  its 
lower  end  was  extended  up  the  bank  to  the  10-foot  contour  and  the  remainder  was 
repaired,  in  which  75,700  square  feet  of  revetment  was  placed  upon  a  length  of  2,200 
feet. 

STE.  GENEVIEVE,  ILL. 

At  Ste.  Genevieve,  111.,  the  work  comprised  the  repair  of  Hurdles  Nos.  12  and  15 
and  restoring  the  bank  of  Moro  Island,  which  had  been  cut  away  by  the  spring 
freshets.  Hurdle  No.  12  had  suffered  no  damage  except  that  its  river  end  had  been 
worn  off  or  broken  down  to  a  distance  of  about  200  feet.  This  could  not  be  restored 
because  of  the  depth  of  water  due  to  the  pour  around  the  end  of  the  hurdle,  but 
the  end  was  strenj^thened  to  prevent  extension  of  the  damage. 

A  large  mass  of  drift  had  collected  above  the  hurdle  alou^:  its  entire  length  and 
in  order  to  strengthen  the  hurdle  to  sustain  the  pressure  from  the  mass  of  drift 
about  400  piles  were  driven  in  clumps  of  tliree  behipd  the  hurdle  and  as  close  to  it 
aH  possible,  and  all  loose  bolts  and  cables  were  tightened  or  replaced  by  others.  In 
Hurdle  No.  15  two  gaps  had  been  made  by  the  ice  and  high  water  of  the  past  winter 
and  spring.  The  larger  gap  was  200  feet  wide,  with  duptlis  ranging  from  25  to  30 
feet  at  a  15-foot  stage  of  river.  The  smaller  gap  was  only  60  feet  wide  with  20  feet 
maximum  depth.  The  hurdle  was  restored  across  both  gaps  with  foundation  mat- 
tress and  a  triple  row  of  piling  iu  clumps,  and  above  the  larger  gap  was  extended 
in  a  V  shape,  forming  a  double  hurdle.  The  old  piling  was  strengthened  with  a  row 
of  clumns.  All  cables  were  tightened  and  shore-end  revetments  were  repaired  and 
extended. 

At  Moro  Island  the  bank  had  been  cut  away  behind  the  protection  placed  in  1895 
and  1896  upon  a  length  of  3,000  feet  and  to  a  maximum  width  of  400  feet.  To  pro- 
vent  further  erosion  and  to  restore  the  bank  to  its  original  position  five  hurdles 
were  built  across  the  cut  from  the  new  bank  to  the  old  revetment  which  still 
remained  in  place  as  an  obstruction  to  navit;ation  at  low  and  medium  stages  of 
water.  These  hurdles  were  spaced  about  650  feet  apart,  aud  in  their  length  sloped 
from  the  stage  of  25  feet  to  that  of  15  feet  above  low  water.  Their  lengths  ranged 
from  50  feet  to  390  feet  and  ng;;rognted  1,150  feet.  The  shore-end  revetments  were 
carried  up  to  the  20- foot  contour  aliove  and  the  15-foot  contour  below  these  hurdles, 
and  were  built  heavier  and  longer  than  usual,  to  protect  the  soft  bank. 

STE.  GENEVIEVE,  MO. 

The  work  at  Ste.  Genevieve,  Mo.,  was  the  construction  of  Hurdle  No.  18  and  the 
protection  of  the  bank  to  a  distance  of  5,600  feet  below  it,  to  the  dry  sand  bar  at  the 
foot  of  Fairy  Island.  I'he  subaqueous  zone  was  protected  by  a  mattress  about  125 
feet  wide  and  by  a  stone  revetment  above,  about  to  the  10-foot  contour.  The  mat- 
tress to  a  distance  of  about  1,600  feet  from  its  lower  end  was  built  of  1-inch  cull 
lumber  4  inches  to  6  inches  wide,  and  in  length  not  less  than  12  feet.  On  account  of 
the  scarcity  of  suitable  brush,  this  material  was  used  at  several  localities  as  a  sub- 
stitute for  it,  aud  is  well  adapted  for  the  purpose,  easy  to  handle,  and  makes  a  strong, 
flexibjbd  mattress.  The  remainder  of  the  mattress  was  of  brush  woven  on  poles  in  the 
usual  way,  but  was  strengthened  by  extra  cables,  wiring,  and  a  top  grillage  of  heavy 
poles  to  withstand  the  swift  current  along  the  bank  and  the  waves  from  passing 
steamers.  Notwithstanding  the  precautions  taken,  the  mattress  was  broken  several 
times  before  partial  relief  was  obtaiuod  by  dredging  across  the  point  of  the  upper 
bar,  thereby  seouring  a  channel  for  passing  steamers  farther  from  the  bank. 
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Hurdle  No.  18  was  bniU  Just  above  the  head  of  the  mattreasy  for  pafxMwes  of  both 
eontraetioii  and  protection.  Its  projected  length  is  1,300  feet,  but  on  aooonnt  of  the 
proximity  of  the  nayigable  channel  to  the  bans  during  the  season  only  480  feet  were 
built. 

The  quantities  of  work  are :  In  Hurdle  No.  18,  piles  driyen,  396 ;  stringers  placed,  4; 
foundation  mattress  fabricated  and  sunk,  1,020  linear  or  106,472  square  feet;  in  the 
bank  protection  57  piles  were  driven,  6,310  linear  or  799,915  square  feet  of  mattress 
fabricated  and  sunk,  2,700  cable  yards  of  earth  removed  in  grading,  and  5,585  linear 
or  150,795  square  feet  of  revetment  placed. 

CHB8TEB. 

At  this  locality  the  work  was  the  repair  and  extensiou  to  higher  planes  of  the 
bank  protection  opposite  Chester,  111.  The  revetment  was  repaired  and  extended 
up  to  the  foot  of  the  bluff  bank  about  to  the  20-foot  contour  throughout  its  entire 
length  of  3^310  feet,  in  which  147,837  square  feet  of  revetment  was  placed. 

LIBEBTT. 

The  work  at  Liberty  comprised  the  repair  and  extension  to  hi^er  planes  of  the 
bank  protection  in  the  vicinity  of  Anchor  Landing,  Missonri.  and  Wagners  Landing, 
111.  At  Anchor  Landing  the  revetment  was  repaired,  in  which  3,912  linear  or  57,692 
square  feet  of  revetment  was  placed ;  at  Wagners  Landing  the  revetment  was  both 
repaired  and  extended  to  the  10-foot  contour  as  required  to  make  that  its  niinimam 
height  in  which  3,915  linear  or  115,280  square  feet  of  revetment  was  placed. 

HAMBUBG  CHTTTB. 

In  closing  Hamburg  Chute  Hurdles  Nos.  5  and  6,  in  aggregate  length  4,085  feet, 
were  built.  No.  5  was  located  near  the  head  of  Hamburg  Ittland  and  No.  6  about 
6,600  feet  farther  downstream. 

At  the  low  stage  prevailing  when  the  construction  of  No.  5  was  begun  a  shoal 
existed  near  its  east  end  and  a  bar  near  its  middle.  In  order  to  pass  over  the  shoal 
water  the  piles  were  driven  in  advance  of  the  placing  of  the  foundation  mattress 
as  waa  done  in  older  forms  of  construction.  The  piles  were  driven  in  three  rows  18 
feet  apart,  with  spaces  between  piles  6  feet  in  middle  and  12  feet  in  the  other  rows. 
The  hnrdle  was  strengthened  by  braces,  longitudinal  and  cross  stringers,  upon  the 
distance  575  feet  from  the  Illinois  shore,  built  in  this  form,  thence  to  tne  bar  line  of 
Hamburg  Island  was  built  in  the  usual  form  of  three- pile  clumps  staggered  in  two 
rows  and  thence  a  single  row  of  three-pile  clumps  to  the  high  ground  on  the  island. 
The  pUes  in  the  last-named  section  were  driven  by  jets  of  water  furnished  by  pile 
drivers  through  long  lines  of  pipe  and  hose.  The  ends  of  the  hurdle  were  well  pro- 
tected by  subaqueous  mattress  of  usual  type  and  revetment  above  to  the  top  of 
the  bank.  Curtains  were  placed  on  the  upper  side  of  the  hurdle  below  the  plane  8 
feet  above  standard  low  water. 

Hurdle  No.  6  was  located  below  a  caving  bend  in  the  east  bank,  about  6,600  feet 
below  No.  5,  on  account  of  the  favorable  section  there  for  hurdle  construction. 

The  foundation  mattress  was  made  112  feet  wide  throughout  the  entire  length  of 
the  hurdle,  and  for  the  protection  of  the  shore  300  feet  at  each  end;  a  double  row  of 
staggered-pile  clumps  was  driven  as  the  general  form,  which  was  reinforced  in  the 
deep  water  near  the  island  end  of  the  hurdle.  Stringers  were  placed  between  the 
clumps  of  consecutive  rows.  The  island  end  was  revetted  to  the  top  of  the  bank 
upon  the  full  length,  300  feet,  of  the  protection  and  the  other  end  to  a  distance  of 
220  feet  from  the  bead  of  the  protection.  Curtains  were  placed  to  the  plane  of  8 
feet  above  standard  low  water  upon  the  entire  length  of  hurdle.  The  quantities  of 
work  are:  Piles  driven,  3,294;  braces  placed,  206;  stringers  placed,  58;  foundation 
mattress  fabricated  and  sunk,  622,055  square  feet;  curtains  fabricated  and  placed, 
36,430  square  feet;  revetment  placed,  43,184  square  feet;  earth  removed  in  grading, 
1,530  cubic  yards.  Hurdles  Nos.  5  and  6  were  broken,  as  shown  in  Plate  III,  and 
liave  not  been  repaired. 

]>EyiLS  IBLAKD. 

The  work  at  Devils  Island  comprised  the  construotion  of  Hurdle  No.  1, 1,200  feet 
long,  the  protection  of  the  bank  at  Swift  Sure,  the  head  and  west  face  of  Devils 
Island. 

Hurdle  No.  1  was  built  across  the  head  of  the  chute  passing  east  of  Devils  Island. 
It  doses  the  chute  and  connects  the  bank  protection  at  Swift  Sure  with  that  of 
Devils  Island.  The  foundation  mattress  was  built  200  feet  in  width,  of  which  120 
feet  was  above  the  center  line  of  the  hurdle  for  the  protection  against  scour  by  the 
current  parallel  to  the  hurdle.  In  other  respects  the  hurdle  was  built  in  the  usual 
form,  by  a  double  row  of  pile  clumps  across  the  chute,  connected  with  the  bank  pro- 
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teotion  above  and  below,  at  the  stage  of  8  feet  above  standard  low  water,  by  a  single 
TOW  of  clumps. 

The  mattress  for  the  proteotion  of  the  bank  was  of  the  standard  type,  120  feet 
wide  and  7,070  feet  long,  as  follows:  1,650  feet  on  Swifb  Sure  above  Hurdle  No.  1, 
1,100  feet  along  the  front  of  the  hurdle,  and  4,320  feet  on  the  head  and  west  face  of 
Devils  Island.  The  revetment  extended  to  the  foot  of  the  bluff  bank  from  the  head 
of  the  protection  to  a  distance  of  4,970  feet,  ranging  between  8  feet  and  14  feet  above 
standard  low  water,  and  thence  to  the  lower  end  of  the  mattress  to  about  the  lower 
of  these  planes. 

The  quantities  of  work  are :  In  Hurdle  No.  ly  pilM  driven,  911 ;  stringers  placed,  71 ; 
foundation  mattress  fabricated  and  sunk,  129,925  square  feet ;  in  bank  protection, 
7,070  linear  or  865,100  square  feet  of  mattress  fabricated  and  sunk;  6,645  linear  or 
279,393  square  feet  of  revetment  placed,  and  600  cubic  yards  of  eartii  removed  in 
grading. 

MINTON  POINT  TO  CAPS  OIRABDBAU. 

The  work  at  this  locality  was  the  construction  of  Hurdles  Nos.  9  and  11  near  the 
foot  of  Devils  Island. 

Hurdle  No.  9  was  located  about  1,000  feet  above  and  No.  11  about  the  same  distance 
below  old  Dike  No.  1.  No.  9  was  built  in  usual  form  with  piliuff  in  three  rows  of 
clumps  and  with  stringers  placed  between  alternate  rows,  its  snore  end  was  pro- 
tected to  the  top  of  the  bank  and  its  river  end  by  clumps  of  piling  above  the  hurdle 
driven  through  the  shore  end  of  the  tee-head  mattress.  The  hurdle  was  not  cur- 
tained as  the  driftwood  collected  above  it  checked  the  current  sufficientlv.  A  drift 
mattress  300  feet  long  and  40  feet  wide  was  fabricated  and  sunk  at  the  shore  end  of 
the  hurdle. 

In  Hurdle  No.  11  the  piling  was  driven  in  clumps  in  two  rows,  with  an  additional 
row  near  its  river  end.  Its  connection  with  the  high  bank  was  made  by  a  single  ro  w 
of  clumps  across  the  shore  bar.  Its  river  and  shore  ends  were  protected  8imiTarl.y  to 
those  in  No.  9.    Curtains  were  placed  to  the  stage  of  4  feet  above  standard  low  water. 

The  quantities  of  work  are:  Piles  driven,  2,544;  stringers  placed,  101 ;  foundation 
mattress  fabricated  and  sunk,  333,280  square  feet;  drift  mattress  fabricated  and 
sunk,  12,000  square  feet;  curtains  fabricated  and  placed,  15,020  square  feet;  revet- 
ment placed,  16;089  square  feet;  earth  removed  in  grading,  2,950  cubic  yards. 

COMMERCE  ISLAND. 

The  work  at  Commerce  Island  was  in  construction  of  Hurdle  No.  5  of  the  series  pro- 
jected for  that  locality.  Work  was  in  progress  at  the  close  of  the  year.  The  length  of 
the  hurdle  as  projected  is  2,850  feet,  extending  from  Commerce  Island  to  Aliens  Tow- 
head  and  passing  tangent  to  the  smaller  towhead  which  lies  between.  The  founda- 
tion mattress,  120  feet  wide,  was  built  in  one  continuous  section  connecting  with 
shore  protections  350  feet  long  on  the  island  and  550  feet  on  the  head  of  Aliens  Tow- 
head.  Of  the  total  mattress  built,  1,550  linear  feet  between  the  island  and  the  mid- 
dle towhead  was  of  brush  and  the  remainder  of  lumber.  The  revetment  of  the 
head  of  Aliens  Towhead  was  completed  to  the  top  of  the  bank,  but  that  of  Commerce 
Island  was  incomplete  at  the  close  of  the  year. 

The  piling  was  driven  in  three  rows  of  three-pile  staggered  clumps,  with  lon|^- 
tudinal  stringers  between  consecutive  rows  to  secure  to  the  upper  row  contact  with 
and  support  of  those  below  it.  Equivalent  length  of  hurdle  constructed  was  2,650 
feet,  in  which  the  Quantities  of  work  are:  Piles  driven,  3,020;  stringers  placed,  136: 
mattress  fabricated  and  sunk,  451,660  square  feet,  and  revetment  placed,  18,670 
square  feet. 

DOOLANS  SLOUGH. 

At  Doolans  Slough  the  work  comprised  repair  and  strengthening  of  the  hurdle 
dam  built  there  during -the  preceding  year.  The  shore  revetment  and  stone  dikes 
connecting  the  dam  with  shores  were  repaired  and  the  drift  collected  above  the  dam 
was  distributed  along  its  entire  length  and  sunk,  and  cables  were  tightened  and 
replaced  as  required.  The  mattress  used  in  sinking  drift  was  of  the  cull-lumber 
type,  as  at  Michaels  Landing,  hereinbefore  described. 

The  following  are  the  quantities  of  work:  Drift  mattress  fabricated  and  sunk, 
1,265  linear  or  41,120  square  feet,  and  15,210  square  feet  of  revetment  placed. 

BUFFALO  ISLAND. 

At  Bnffalo  Island  the  work  was  in  the  construction  of  Hurdle  No.  8  of  the  series 
projected  for  the  improvement  of  that  locality.  The  work  was  begun  March  23, 
l89o,  and  was  in  progress  at  the  close  of  the  fiscal  year.  The  hurdle  closes  the 
waterway  east  of  Blackbird  Island,  which  has  frequently  contained  the  low- water 
channel. 

The  stages  of  river  during  April  while  the  foundation  mattress  was  under  process 
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of  oonstmotion  were  nnfayoTable  from  baok  water  from  the  Ohio  River,  which  was 
then  hi  flood,  showing  from  30  to  50  feet  above  low  water  on  the  Cairo  gauge,  which 

gave  exoeasive  depths,  especially  in  the  deep  water  near  shore.  The  matlress  was 
oilt  and  placed  in  three  sections,  to  facilitate  the  progress  of  pile  driving  daring 
the  higher  stages  of  water,  with  the  material  on  hand,  and  to  insure  the  completion 
of  the  hurdle  over  the  middle  bar  which  would  become  dry  at  low  stages.  The 
shore  at  the  Illinois  end  of  the  hurdle  was  protected  upon  a  distance  of  230  feet  and 
at  the  island  end  a  total  distance  of  900  feet,  of  which  350  feet  was  on  the  channel 
side  of  the  island  and  in  extension  of  the  hurdle. 

Lumber  was  first  used  here  in  the  oonstruction  of  foundation  mattress  and  with 
satisfactory  results.  The  rate  of  construction  is  greater  with  same  force,  but  it  may 
require  more  ballasting  within  the  limits  covered  by  piling  than  a  brush  mattress 
would,  but  on  the  who&  lumber  makes  a  good  substitute  for  brush. 

The  piling  was  driven  in  three  rows  of  staggered  dumps,  the  lower  rows  support- 
ing the  upper  by  oontaot  with  longitudinal  stringers  placed  between  consecutive 
rows. 

When  the  piling  was  nearly  completed  a  sadden  rise  in  the  Mississippi  River  of  6 
feet,  followed  a  few  days  later  by  another  of  6  feet,  or  a  total  of  12  feet  rise  to* the 
stage  of  27  feet,  greatly  increased  the  current  across  the  hurdle  and  caused  scour  to 
depths  ranging  between  8  and  16  feet.  This  was  checked  by  the  liberal  use  of  stone 
in  reballasting  the  mattress  and  the  damage  was  repaired  by  driving  additional 

giles  to  stren^hen  the  hurdle  where  weakened  by  scour.    Drin  collected  above  the 
urdle  was  in  process  of  being  sunk  at  the  close  of  the  year. 
The  equivalent  length  of  hurdle  constructed  was  3,060  feet  in  which  the  quanti- 
ties of  work  are:  Piles  driven,  4,814;  stringers  placed,  345;  foundation  mattress 
fabricated  and  sunk,  437,425  square  feet;  drift  mattress  fabricated  and  sunk,  130,200 
square  feet,  and  revetment  placed,  8,785  square  feet. 

TEMPOEABT  SZPBDIKNT8. 

Upon  the  approach  of  low  water  portable  Jetties  were  placed  and  dredging  was 
done  at  several  localities  to  improve  navigation  temporarily.  Portable  Jetties  were 
placed  and  dredging  done  at  Riverside,  Upper  Harrisonville,  Platin  Rook,  Seventy- 
six  Landing,  Juden  Creek,  and  Buffalo  Island,  and  dredging  alone  was  done  at  foot 
of  Grand  Tower  Bend,  Minton  Point,  and  Goose  Island. 

At  Riverside  dredge  No.  2  began  work  August  21  for  the  purpose  of  keeping 
a  channel  open  b^  the  railway  incline  at  the  terminus  of  the  Mississippi  River  and 
Bonne  Terre  Railway.  The  dredge  worked  at  this  locality  until  October  12  and 
was  assisted  occasionallv  by  the  Jhbot,  and  a  Jetty  1,100  feet  long  placed  about  Sep- 
tember 1.  A  depth  of  about  4  feet  was  maintained.  The  channel  was  not  used  in 
the  f^eneral  navi|^tion  of  the  river,  but  the  current  flowing  through  it  kept  the 
lauding  at  the  railway  incline  open,  which  otherwise  would  have  been  closed  during 
the  greater  part  of  the  season. 

At  Upper  Harrisonville  the  crossing  was  improved  by  cutting  a  channel  through 
the  bar  by  dredge  No.  2,  which  partly  filled  and  was  reopened  by  the  Abbot  and  was 
kept  open  to  the  close  of  the  season  by  a  portable  jetty  1,000  feet  long.  At  Harrison- 
ville a  Jettv  840  feet  Ions  was  placed,  and  the  Abbot  dredged  a  channel  through  the 
bar.  At  Platin  Rock  a  Jetty  2,230  feet  long  was  placed,  and  the  steamers  Ca$eg  and 
Abbot  were  used  in  passing  to  assist  in  opening  a  channel  through  the  bar.  In  Old 
River,  near  Chester,  dredge  No.  2  opened  a  channel  through  the  bar  which  obstructed 
the  entrance  to  the  harbor  which  had  been  used  several  years  to  protect  floating 
plant  during  the  winter. 

At  Seventy-six  Landing  a  Jetty  1,700  feet  long  was  placed  which,  with  the  assist- 
ance of  the  Abbot  in  opening  the  channel,  maintained  it  throughout  the  season. 

At  the  foot  of  Grand  Tower  Bend  dredge  No.  1,  in  conjunction  with  the  Coioyf 
opened  a  channel  through  the  bar  which,  on  account  of  the  small  velocity  of  flow, 
was  maintained  with  considerable  difficulty  by  dredging  several  times  by  No.  1  and 
the  Casey,  and  by  both  steamers  Casey  and  Abbot  separately. 

At  Juden  Creek  a  Jetty  650  feet  long  was  placed  and  the  steamers  Abbot  and  Casey 
worked  as  required  to  keep  the  crossing  open. 

The  crossing  from  Minton  Point  to  Cape  Girardeau  was  opened  by  the  steamers 
Casey  and  Abbot. 

The  Goose  Island  crossing  was  dredged  by  the  Abbot  several  times  during  the 


At  Buffalo  Island  1,825  feet  of  Jetties  were  placed  in  three  nearly  parallel  lines,  and 
dredge  No.  1,  steamer  Abbot,  and  steaiuer  Casey  worked  there  to  open  and  maintain  a 
navigable  channel. 

In  the  affgresate,  9,345  feet  of  Jetties  were  placed.  Dredges  Nos.  1  and  2  worked 
as  reqairea,  and  steamers  Abbot  and  Casey  as  required,  and  whenever  their  services 
were  not  more  urgently  needed  in  towing  and  other  work  connected  with  the  improve- 
ment. 
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PROCURING  MATERIAL. 

The  bmsb  used,  80,522.3  oords,  was  procured  by  hired  labor,  bat  od  aceonnt  of  the 
scarcity  of  suitable  brushy  lumber  was  substituted  for  it  in  part,  and  the  quantity 
required  was  procured  by  purchase,  after  canvassing  market,  under  sealed  proposals. 
The  piling  required  was  procured  by  contract. 

Of  the  stone  required,  82,981.6  cubic  yards  were  procured  by  contract  and  10,571.1 
cubic  yards  by  purchase  in  open  market,  and  the  remainder  by  hired  labor,  91,981.8 
cubic  yards. 

PLANT. 

The  plant  waa  constructed,  repaired,  and  outfitted  as  re<;[uired.  The  construction 
comprised  18  model  barges,  ana  dredges  Nos.  3  and  4  with  thefr  outfits  complete. 
Minor  construction,  and  such  repairs  as  pertain  to  construction  account,  comprised 
barges,  quarters,  and  tools  and  appliances.  Minor  repairs  mere  made  as  required, 
and  comprised  thetowboats  Jbbot,  Casey,  and  Gillmore,  dred^^esNos.  1  and  2,  tenders, 
barges,  quarter  barges,  quarter  boats,  boarding  outfit,  derrick  boats,  pile  driyera, 
snuMl  boats,  tools  and  appliances,  and  engineer  depot. 

BESULTS. 

The  year's  work  contributed  largely  to  the  elimination  of  the  crossing  at  Arsenal 
Island,  foot  of  6te.  Genevieve  Bend,  in  the  reach  from  Moccasin  Springs  to  Cape 
Girardeau,  and  although  snfilcient  time  has  not  elapsed  for  full  development  of 
results  of  works  at  Commerce  and  Buffalo  islands^  the  reach  between  these  points 
will  probably  be  greatly  improved  as  a  result  of  this  year's  works.  The  temporary 
expedients  contributed  largely  to  the  alleviation  of  navigation  interests. 

BURVETS,  QAUGBS,  AlO)  STAGES  OF  BIVBR. 

Only  the  local  surveys  required  in  connection  with  the  works  were  made,  but  in 
doing  this  connection  was  made  with  the  Mississippi  River  Commission  secondary 
triangnlation  points,  ''Bluff  Lake"  and  '*  Rich,"  and  within  the  reach  from  Moccasin 
Springs  to  Cape  Girardeau  fourteen  permanent  triangulation  points  were  estab- 
lished, besides  connecting  with  seven  Mississippi  River  Commission  points  and  two 
points  established  by  this  office  in  1874. 

Test  borings  were  made  in  the  chute  on  the  Missouri  side  of  Grand  Tower  Island 
to  determine  the  pracricability  of  improving  the  chute  for  the  navigable  channel. 

A  survey  was  also  made  from  the  works  at  Beech  Ridge  to  the  month  of  Cache 
River  in  connection  with  the  bank  protection  at  that  locality.  The  gftnges  estab- 
lished along  the  reach  were  read  daily  and  were  repaired  as  required.  Tnikt  at  St. 
Louis  rnneed  between  23.2  and  — 4.4  feet  above  standard  low  water. 

Six  discharge  observations  were  made  during  the  low-water  season,  of  which  three 
were  at  St.  Louis  and  three  in  Kaskaskia  Chute. 

REPORTS  OF  ASSISTANTS  IN  LOCAL  CHARGE. 

Much  of  the  information  contained  in  this  report  was  obtained  firom  the  reports  of 
assistants  In  local  charge.  This  is  especially  the  case  with  tables  and  statements  of 
work  done  as  well  as  other  details,  as  follows :  Upon  works  at  Arsenal  Island,  Twin 
Hollows,  Chesley  Island,  Michaels  Landing,  Osborne  Field  to  Durfees  Lauding, 
Danbys  Landing,  Sycamore  Landing,  Turkey  Island,  Ste.  Genevieve,  Illinois  and 
Missouri,  Chester,  Liberty,  Doelans  Slough,  together  with  all  portable  Jetties,  to 
the  report  of  Mr.  W.  8.  Mitchell,  assistant  engineer;  upon  works  at  Hamburg 
Island,  Devils  Island,  Minton  Point  to  Cape  Girardeau,  Commerce  Island,  and  Buf- 
falo Island,  to  the  report  of  Mr.  John  O.  Holman,  assistant  engineer;  upon  procur- 
ing brush  and  stone  by  hired  labor,  to  the  report  of  Mr.  £.  D.  Libby,  asHistant 
engineer;  for  construction,  repairs,  and  outfitting  plant  at  engineer  depot,  to  the 
report  of  Mr.  C.  D.  Lamb,  superintendent;  to  operations  of  dredges  Nos.  1  and  2, 
each  to  the  reports  of  their  respective  masters,  C.  B.  White  and  £.  C.  Wiley. 

PLATES. 

For  flirther  information  reference  is  made  to  the  accompanying  tables,  Nos.  I,  II, 
in,  IV,  and  y,  showing  location  and  extent  of  works. 

TABLES. 

Quantities  of  work  done  are  shown  in  detail  in  the  appended  tables. 
Very  respectfuUy,  your  obedient  servant, 

D.  M.  CuRRiB,  AiHstant  Snginew, 
Uai.  Thos.  H.  HAin>BnRT, 
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PLATE   I. 
MISSISSIPPI  RIVER 

MAP  SHOWING  CONDITION  OT  WORKS  OFIMPROveMCNT 
IN  VICINITY  or 

ARSENAL  ISLAND 
Jua*  30,1891. 
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£r.  tS:  Bnginm^r  CHttc9 ,  Cusioan    Mauee,  St  LouU,  Mb. 
Sent     to  €:!hiei^  ot  Haffin^mr^  Cr.S.Jf'  »rith  jionaal    H^p^rt  ihx* 

M/ajmr  Corps  of  Snqin^^jrjv^   C/.  ^.*^. 

Bd«55    3 
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PLATL   Ifl. 


Vc<9,  Custom    Hbue^,  fSf*  Louis,  Mo^ 
*fg^  €r.S.A,  friiHt  Unnuul    Hmport  /Six* 
%,  1B98. 


0 


-    IMPROVEMENT  m-i^^^'''^-''--'''^^*''''''''''^^^- 


id    CAPE  GIRAFk.^ 
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PLATE  IV. 


xi     fo     Ch£<r£^  €^^  jBii^tn^tKr^^  Ur&.Ji,^  triih  ^j*n%%^l     ^  ty^JO/^ -/oar 
yvt*:t*    ^j3c^j3l^    t/wjo^    30^   J  BBS. 

Etiff  55    3 
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TabU  of  work  done  during  the  fiscal  year  ending  June  SO,  1898. 
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Arsenal  Island,  111. 

Twin 
Hollows 

Cheeley 

Island, 

Mo. 

Hurdle 
lfo.l. 

Hurdle 
No.  2. 

Hurdle 
No.  8. 

Hurdle 
No.  4. 

Total. 

111.     ' 

Bank 
protec- 
tion. 

Bank 
protec- 
tion. 

Lengths  of  work  projected, 
feet 

1,000 

1,000 
1,039 

19,827 

1,400 

1.400 
1,876 

25^730 

1,400 

1,400 
1,414 

26,124 

600 

600 
704 

18,  U9 

4,400 

4,400 
4,532 

84,800 

Equivalent  lengths  bnilt, 

Pilwi  driven    number.. 

Piles  driven,  penetration, 
feet          .        .-        --• 

liraees  olaeed  ..... .number . . 

Stringers  placed do 

Foundation  mattress  fabri- 
cated and  sunk,  linear  feet. . 

Do square  feet . . 

Drift  mattress  fabricated  and 
■unk linear  feet. . 

60 

• 

1,870 
137,000 

420 
8,400 

67 

1,735 
182,950 

030 
17,640 

76 

1.955 
192,912 

200 
6,000 

46 

917 
103,670 

237 

6,977 
616,582 

1,260 
32,040 

Do square  feet.. 

Bank  protection  mattress 
fabricated  and  sunk,  linear 
feet            

Bank-protection  mattress 
fabricated  and  sunk ,  square 
feet 

Curtains  placed .  .linear  feet. . 

Do square  feet.. 

Stone  revetment    placed, 
linear  feet 

180 
1.800 

125 

17,855 

350 
8,600 

800 

16,650 

120 
960 

80O 

15,080 

120 
1,200 

436 

19,676 

770 
7,460 

1,160 

67,660 

4,(W7 
150.194 

200 

Stone  revetment    placed, 
sq  iiare  feet 

23,000 

Gradinff .linear  feet . . 

Do cubic  yards . . 

Bnttreaaas  built.... number.. 

i 

1 

1 

8 

Michaels  Landing,  Mo. 

Osborne 

Field, 

Dl. 

Danby 
Mo. 

Sycamore 
Landing, 

lu.  • 

Turkish 

Island, 

Hi. 

Hurdle 
No.  1. 

Hurdle 
No.  2. 

Total. 

Bank  pro- 
tection. 

Bank  pro- 
tection. 

Bank  pro- 
tection. 

Bank  pro- 
tection. 

Lengths  of  work  projected, 
feet 

2.900 

2,800 

800 
1.626 

29,429 

5,700 

800 
1,535 

29,563 

Equivalent  lengths  built, 
feet 

Piles  driven number. . 

9 
134 

Piles  driven,  penetration, 
feet 

Braces  placed number.. 

Foundation  mattress  fabri- 
cated and  sunk,  linear  feet. . 

1,276 

169,376 

1,360 
81,600 

1,275 

159,375 

1,350 
81,600 

Foundation  mattress   fabri- 
cated   and    sunk,   square 
feet /. 

Drift    mattress     fabricated 
and  sunk HneiLr  ffi*t . . 

Do square  feet . . 

Bank-protection   mattress 
fabricated  and  sunk,  linear 
feet 

Bank-protection  mattress 
fabricated  and  sunk,  square 
feet .r?. 

Curiains  placed . .  linear  feet . . 

Do  ......... sa nare  feet 

Stone   revetment    placed, 
linear  feet  ..... 

780 
28,700 

780 
23,700 

4,735 
102,540 

1,775 
46, 500 

1,500 
70, 475 

2,200 

Stone   revetment  placed, 
square  feet 

75,700 

O-radinir linewr  feet 

Do            •  •  •  onbie  vftrdn 

Bnttresses  built. . .  .number 
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TahU  of  work  done  during  ike  fl$cal  year  ending  June  SO,  i£99— Continaed. 


Ste.  Genevieve,  Dl.  (More  Island). 

Hurdle 
No.  12. 

Hurdle 
No.  16. 

Hurdle 
No.O. 

Hurdle 
No.1. 

Hurdle 
No.  2. 

Hurdle 
No.  3. 

Hurdle 
No.  4. 

Totd. 

Lengths  of  work  projeirted . .  .feet. . 
Bauivalent  leiiirtus  uuilt do. . . 

1,650 

1,800 

110 

UO 

116 

2,039 

270 

270 

293 

6,805 

890 

890 

452 

8,792 

830 

880 

871 

7,184 

50 

50 

40 

786 

4,000 

1.150 

2.928 

56,820 

Plleii  driven number.. 

Piles  driven,  penetration feet. . 

415 
8,781 

1,241 
23,942 

RtyinflTAra  nlanftii      .    ^.                    do   .. 

25 

1,128 
144,088 

4 

12 

41 

Foundation    mattress    fabricated 
and  sunk . . ....  -  ^ linear  fi*et.  r 

1,128 

Do       so  uare  feet. . 

144,088 

Drift    mattress    fabricated    and 
sunk .....linear  feet.. 

Do -  sanare  feet  r . 

Bank  protection  mattress  fabri- 
flntea  and  sunk linear  fnet. 

267 
32,216 

""isi" 

24.008 

501 
80,876 

295 
4,366 

400 
9,730 

405 
1,876 

725 

98,600 

400 

5,000 

443 

13,708 

400 

1,660 

625 

85,000 

325 

4,200 

540 

15,459 

300 

2,022 

240 
25,200 

2.448 

Do so  nare  feet. . 

321, 392 

Curtains  placed  ...... .linear  feet. . 

417 
10,163 

446 
27,450 

145 

300 

1,437 
23.718 

Do    sanare  feet.. 

Stone  revetment linear  feet. . 

350 
17,700 

2,832 

107,056 

Do  .............. .square feet.. 

Grading linear  feet.. 

1,340 

Do ............ .  ..cubic  yards.. 

6,858 

Buttresses  built number. . 

Ste.  Genevieve,  Mo. 

Chester, 
Mo. 

Anchor 

Landing, 

Mo.* 

Wagnera 

Landing, 

IlL 

Hurdle 
No.  18. 

Bank  pro- 
tection. 

Bank  pro- 
tection. 

Bank  pro- 
tection. 

Bank  pro- 
tection. 

Lengths  of  work  projected feet. . 

BquiTalent  lengths  built do . . . 

Piles  driven -, number- . 

1,800 
400 
396 

7,573 

5,000 

5,585 

57 

1,288 

8,800 
8,800 

8,912 
8,912 

8.915 
3,915 

Piles  driven ,  penetration f^t 

Stringers  placed 

ber.. 

lin 

4 

1,020 
106, 472 

Foundation    mattress    fabricated    and 
sunk        ..     .  ..  ....     .     linear  feet 

Do square  feet.. 

Drift  mattress  fabricated  and  sunk, 
linear  feet 

Drift  mattress   fabricated   and   sunk, 
square  feet 

Bank-protection    mattress    fabricated 
and  sunk ...linear  f«At 

6,310 
790,916 

Do so  uare  i 

Cnrtains  i>laced t linear  i 

eet 

feet.. 

Do square 

Rtone  revOrtnieiit  ..^...r«.^-  -lint^r  i 

feet 

foot 

5,685 
150, 795 

1,005 
2,700 

8,300 
147,837 

8,912 
.    57,692 

3  915 

Do square 

Grading luiearl 

Do    cubic  ya 

feet 

115,280 

feet 

ids.. 

Buttresses  built nnm 

tier 
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TdbU  of  work  dame  during  ikejiteal  yaor  muling  Jmm§  SO,  1«09— Conttnned. 


Hamburg,  JDL 


Hoxdle 
Mo.  5. 


Hurdle 
Ko.8. 


Toi»L 


IMTiklsUaidChMd). 


Hurdle 


Bank  pro- 
tection. 


Lengtiie  of  work  jprojoeted feet. . 

EanTyaleiit  leogtba  bailt do... 

PiieedriTen number.. 

PUea  driren,  jwoetration feet. . 

Braoee  placed number.. 

Strlngera  placed do... 

Fonndation   mattreaa   fabricated   and 

sank linear  feet.. 

Do aqoarefeet.. 

Driit  mattreia  lUnioated  and  aonk, 

j^fniear  feet... ....•••••••«>  ••••.•••>>•>. 

Drift  mattreaa  fabriovted  and  aonk. 

Snare  feet 
k  protection  mattreaa    ikbrioated 

andaonk linear  feet.. 

Do ecuarefeet.. 

Cnrtaina  placed linear  feet.. 

Do aqoarefeet.. 

Stone  reTOtment  placed linear  feet. . 

Do aqoarefeet.. 

Grading linear  feet.. 

Do onbicyarda.. 

Bottreaaea  bnllt number.. 


3,800 

8,800 

8,188 

40,  lU 

200 

U 

8,820 
438,674 


1.885 

1,225 

1,150 

82,073 


14 

1,060 
188,488 


4,086 

4,086 

8,204 

88,817 

800 

68 

6,470 


l,«0 

1,200 

Oil 

10,160 


1,460 
129,026 


2,360 

20,400 

320 

14,201 

320 

100 


1,225 

10,080 

620 

88,  OM 

520 

1,480 


8.585 
80. 4^0  ' 

640 
48,184  I 
840  I 
1,580  1 


7.070 
866,100 


8,046 

870,393 

900 

500 


I 


Devila  laland  (foot). 


Hordle 
Ko.9. 


Hurdle 
No.  11. 


Total. 


Com- 
merce, 
Mo. 


Power 


Hordle 
j    No.  5. 


Dam. 


BnflUo 


Hurdle 
No.  8. 


Lengtba  of  work  projected fee%. . 

Eamvalentkaigtlia  built do... 

PileadriTen number.. 

Pilea  driren,  penetration feet. . 

Braces  placed number.. 

Stringers  placed ....do... 

Foundation  mattreaa  fabricated    and 

snnk linear  feet.. 

Do ^ aqoarefeet.. 

Drift  mattreaa  fabricated  and  snnk, 

linear  feet 

Drift  mattreaa  fkbricated  and  annk, 

square  feet 

Bank  protection  mattress  fabricated 

and  sunk linear  feet.. 

Do acnarefeet.. 

Cnrtaina  placed linear  feet.. 

Do aquarefeet.. 

Stone  rm'etaaent  placed linear  feet. . 

Do aquarefeet.. 

Orading linear  feet.. 

Do onbicyarda.. 

Buttresses  built number.. 


900 

900 

1,240 

22,074 


1,200 

1,200 

1,804 

82,479 


8,100 

3,100 

2,544 

44,653 


2.850 
3,650 


71 

1.800 
158,320 

800 

12,000 


80 

1,600 
176^960 


101 

2,860 
835,280 

300 

18,000 


310 

14,045 

310 

2,050 


1,200 

15,020 

120 

2,044 


1,200 
15,020 
430 
10,089 
310 
8,950 


8,050 
8,050 
4,814 
89,900 


3.441 
451,660  ' 


18,670 


846 

4,188 
437,425 


1,285 
41,120 


745 
15,210 


470 
8,785 


Portable  Jettiee. 


Rirer- 
aide. 


aouTille. 


Lower 
Hand. 
sonTille. 


Platin 
Rock. 


Serenty- 

six 
Landing. 


Juden 
Creek. 


Buffalo 
Island. 


TotaL 


Lengtha  of  work  prcdeoted . .  feet. 
BquiTalent  lengtha  Duilt . .  .do. . 

PUea  driven number. 

Pileo  driyen,  penetration. .  .feet. 

Pflea  reoovered number. 

Stringers  placed... do.. 

Paneb  placed do.. 

Panels  recovered do.. 


1,100 
1.100 
85 
1,884 
88 
36 
121 
121 


1,000 

1,000 

77 

1.522 

90 

81 

109 

104 


840 
840 
48 
1,036 
68 
21 
84 
80 


2,280 
8,230 

156 
8,099 

198 
59 

226 

214 


1,700 
1,700 

148 
8,809 

183 
55 

186 

177 


660 
650 
71 
1,828 
80 
19 
86 
88 


1,826 
1,825 

192 
8,677 

219 
52 

195 

186 


9,346 
9,846 
777 
15,805 
920 
278 
987 
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Table  ofJeMeifor  iheflical  year  ending  June  SO,  1898. 


i 


Dates  of- 


I 


Channel 
depth 
when— 


Gain  in  channel 
depth. 


^ 

0 


8*t 
"a 


Biyenide 

Upper  Hanisonyille  Croaeing . 
Lower  Harriaonyille  Croesing 
PlatlnRock 

Seyenty*8tx  Landing 

Jnden  Creek 

BoflOftlo  Island 

Total 


Feet. 
1,100 

1,000 

840 

2,330 

1,700 

060 

1,825 


Ang.  30 

Sept.   3 

/Nov.    6 

\Nor.    0 

Oct.     4 

Sept  28 

.Oct.     9 

/Oct.   10 

loot.    10 

/Oct.   18 

\Oct.   20 

Sept.  11 

Sept.  28 


Oct.  28\: 
Nov.  6/ 
Nov.  26\ 
Nov.  28/ 
Oct.  21 
Nov.  29\ 
Dec.  2/ 
Nov.  201 
Nov.  2iij 
Nov.  17\ 
Nov.  19/ 
Nov. 
Nov. 


Ill 
16J 


d9,845 


Feet. 

(a) 


Feet. 
(a) 


6.60 

0.00 

6.00 

5.76 

6.00 

6.76 

4.60 

6.76 

8.76 

6.00 

3.76 

0.00 

Feet. 
(«) 

+0.60 
+0.76 
+0.75 

+1.76 

+2.26 

+2.25 


Feet. 
<a) 

+0.10 
—LOO 
-0.60 

+0.10 

+0.70 

—LOO 


Feet, 
(a) 

0.60 
L76 
L25 

L76 

L50 

3.25 


Location. 


Local  gauge  at 

StLonia 

gauge  at 

time  of— 

time  of— 

Placing. 

Removal. 

Placing. 

Removal. 

0.8 

8.0 

6.8 

3.1 

3.3 

3.4 

3.5 

3.6 

3.8 

2.8 

3.8 

2.8 

3.8 

3.3 

3.8 

3.5 

5.3 

6.4 

3.2 

3.5 

5.6 

6.3 

3.0 

8.8 

6.0 

5.0 

4.6 

4.0 

Depths 
in  which 
jetty  was 

placed. 


Riverside 

Upper  Httrrisonville  Crossing 
Lower  Harrisonvllle  Crossing 

PlatinRock 

Seventy-six  Landing 

Jnden  Creek 

Buffalo  Island 


Feet, 
2-14 
3-10 
3-10 
4-12 
1-10 
3-12 
2-7 


a  Out  of  steamer  channel,  special  work. 

6  Placed,  removed,  repaired,  and  cared  for  at  $3.10  per  Unear  foot. 
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The 


St.  Louis,  Mo.,  June  30, 1808. 

IIajor:  I  have  the  honor  to  enbixiit  the  following  report  of  operations  at  the  sup- 

*  '  depot  during  the  fiscal  year  ending  Jane  80,  1898: 
['he  employees  on  the  work  at  the  beginning  of  the  fiscal  year  included  20  carpen- 
ters, 4  machinists,  and  25  laborers.    This  force  was  increased  temporarily  as  the  work 
required,  especially  while  the  plant  was  beln^  prepared  for  service  during  the  spring, 
and  at  the  close  of  the  year  included  9  machinists,  85  carpenters,  and  70  laborers. 

The  work  done  is  divided,  as  heretofore,  between  construction,  equipping  forserr- 
ice,  eztraordinarv  repairs,  and  ordinary  repairs,  the  latter  including  watching,  care 
of  property,  and  handling  material  and  supplies. 

CONSTRUCTION. 

Portable  buildings.— A,  temporary  building  20  feet  wide  by  97^  feet  long  was  built 
on  Barge  No.  6  as  kitchen  and  quarters  for  50  men,  and  another  20  feet  by  60  feet  for 
use  as  a  tool  room  at  Little  Rock  Quarry. 

Toole  and  aj^plianoes. — Tools  of  various  kinds  were  made  as  required  for  use,  mostly 
those  of  special  patterns  or  of  extra  strength,  which  cost  less  to  construct  than  to 

5 purchase.    The  tools  made  include  115  blocks,  all  with  very  heavy  straps  and  pins, 
00  stage  plank,  14  stone  boxes  with  trucks,  2  hose  expanders,  3  engine  covers,  and 
a  large  number  of  patterns  for  iron  and  bronze  castings. 

Derricks. — Two  derricks  for  unloading  stone  were  set  up  on  Barge  No.  103.  They 
have  masts  45  feet  high,  61-foot  booms,  and  55-foot  stiff  legs,  all  oi  cypress  pile  tim- 
ber. The  boilers  of  two,  of  the  locomotiTe  type,  taken  f^om  drivers  Nos.  7  and  19, 
set  side  by  side  in  the  middle  of  the  barge,  connected  so  as  to  require  but  one  heater 
and  feed  pump.  The  hoists  are  two  of  the  new  double-drum  engines,  with  7  by  10 
cylinders. 
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Boarding  ouMt.— One  ice  ohest  was  made  for  the  qaarters  on  Barge  No.  6;  17  oil 
tanks,  8  laundry  boxes,  and  6  tables  were  construoted  for  nse  on  quarter  boats  and 
dredges. 

Maieria^ClevUes.— The  cleyises  required  were  made  for  use  on  the  construction 
works  J  244  were  forged  at  a  cost  of  about  40  cents  each  for  labor  and  material.  The 
use  of  the  steam  hanmier  reduced  the  cost  of  fabrication  about  10  cents  for  each 
deyis,  bringing  it  below  tiie  lowest  bid  eyer  obtained  on  these  articles. 

BQUIFPIKG  FOB  aSBYICB. 

Dredge  No.  5.— This  dredge  was  landed  at  the  depot  on  February  26,  and  remained 
here  until  the  close  of  the  year. 

A  large  number  of  small  changes  were  made,  and  the  equipment  found  desirable 
in  the  trial  trip  was  added. 

The  following  are  the  most  important  of  the  changes  and  additions  made : 

A  traveling  carriage  was  built  in  the  engine  room,  running  both  athwartships  and 
fore  and  aft  on  iron  ueams,  so  that  the  j^arts  of  the  main  pumps  and  engines  can  be 
lifted  out  and  moved  by  chain  blocks  without  setting  up  sneers  or  supports. 

A  shifting  gear  was  made  for  the  winch  engines,  so  that  both  can  be  handled  at 
the  same  time  by  one  operator. 

The  b\^w-off  pipes  were  provided  with  an  extra  valve. 

The  large  Jet  pumps  were  connected  with  the  fire  hose. 

The  donkey  boiler  was  supplied  with  a  feed  pump  and  beater. 

A  brass  top  was  put  on  the  winch-deck  railing.  A  nosing  of  2-inch  half-round  iron 
was  placed  across  the  head  to  prevent  the  cutting  of  lines.  Iron  Jackets  were 
placed  around  the  chimney  casings,  and  the  space  between  them  and  the  casings 
filled  with  mineral  wool. 

Additional  chains  and  blocks  were  made  for  holding  the  suction  pipes. 

A  countershaft  wa^  put  up  in  the  machine  shop  to  change  the  looation  of  the 
driving  belt. 

A  wedge  ring  was  fitted  to  each  discharge  pipe  near  the  swivel  Joint  to  change  its 
direction. 

A  line  of  speaking  tube  was  put  up  on  each  side  from  the  forward  deck  to  the 
stem,  and  others  connectiug  the  en^ne  room  with  the  boiler  room  and  forward  deck. 

Small  changes  were  made  in  the  ice  room  to  increase  its  efficiency. 

The  cabin  stairs  were  moved  and  small  lockers  placed  in  the  two  forward  rooms. 
The  ceiliuff  was  removed,  so  that  the  kitchen  extended  up  to  take  in  the  transoms, 
and  a  third  tier  of  iron  beds  was  placed  in  the  crowds  room. 

A  new  hood  was  made  for  the  blower  and  its  speed  increased  by  a  larger  pulley 
on  the  countershaft. 

A  lij^hter  set  of  run  boards  was  made  for  the  pipe  line  and  shorter  pins  for  the 
couplings. 

Tne  pontoons  were  all  loaded  upon  barges.  To  increase  their  buoyancy  and  sta- 
bility, iron  wing  boxes  or  compartments  were  bolted  to  each  side,  increasing  the 
width  of  the  pontoon  from  8  to  14  feet.  These  boxes  were  made  of  A-inch  iron,  with 
frames  of  2-inch  by  2-inch  by  ^-inch  iron,  riveted  cold  and  calked  with  a  pnenmatio 
tool.  They  were  each  fastened  to  the  pontoons  with  bolts,  made  water-tight  with 
rubber  washers. 

The  40  pontoons  of  dredge  No.  8  were  enlarged  in  this  way  and  work  was  begun 
upon  those  of  No.  4. 

Dredge  No,  4.— The  same  changes  and  alterations  were  made  as  on  No.  8,  except 
that  the  forward  stairway,  kitchen  bulkhead,  and  blow-off  pipe  were  arranged  as 
desired  by  the  contractor  while  being  built. 

Bargee.— The  new  barges  received  during  the  sprinff,  Nos.  201  to  210,  218,  and 
215,  were  all  equipped  with  iron  pumps  made  of  8f>inch  pipe. 

Supply  depot. — An  air  compressor  with  two  8-inch  by  8-inch  cylinders  was  set  up 
and  connected  for  use  with  pneumatic  tools.  A  boiler  in  the  yard  was  used  as  a 
reservoir,  holding  air  at  125  pounds  pressure,  which  was  cut  down  by  a  reducing 
valve  to  about  80  pounds  for  drills  ana  40  pounds  for  calking  tools. 

An  oil  furnace  was  built  for  heating  large  plates  of  iron  and  steel.  It  was  5  feet 
by  16  feet  inside^  with  the  door  on  one  end  and  a  stack  30  feet  high  at  the  other, 
equipped  with  six  burners  run  by  a  steam  blast  at  100  pounds  pressure. 

The  steam  is  taken  from  the  machine-shop  boiler  through  800  feet  of  pipe,  and  the 
supply  was  passed  through  the  furnace  to  vaporize  the  water  in  the  supply  pipe 
and  superheat  the  steam. 

It  works  very  well  as  arranged  and  was  used  in  bending  model  plates  for  the  snag 
boat  J.  N.  Macomb,  iron  frames  for  pontoons,  and  other  large  forgings  required. 

BXTRAORDOTABT  RBPAIBS. 

Tendere. — ^Tender  No.  4  was  pulled  out  on  the  ways  during  the  fall  and  No.  3  in  the 
spring.  Both  were  extensively  repaired,  about*  the  same  amount  of  work  being  done 
on  each. 
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All  the  side  and  knaokle  plank,  the  ton  timbers  and  many  of  the  floors,  the  entfare 
head,  deck  frame,  wheel,  and  cylinder  timbers,  were  removed,  the  ftimace  rebnilt, 
the  machinery  repaired,  and  the  cabin  painted. 

The  new  work  is  of  a  better  material  than  the  old  and  of  the  same  description, 
except  the  deck  beams  nnder  the  boiler  stands,  which  are  of  5-inch  I  beams,  and  the 
head,  which  was  strengthened  with  two  7-inch  channels  riveted  back  to  back,  bent 
around  the  bow,  and  filled  with  4  by  7  inch  oak  nosing.  Two  of  the  outriggers  were 
also  made  of  5-inch  I  beams. 

The  gunwiJes  and  ey Under  timbers  of  tender  No.l  were  torn  ont  and  replaced 
with  new. 

Barges.—The  extensive  repairs  npon  the  13  barges,  Kos.  101  to  118,  built  by  con- 
tract during  1891,  were  completed. 

Nos.  101, 103, 104, 110,  and  111  were  repaired  during  the  year,  the  other  barges  of 
this  lot  having  been  rebuilt  in  various  years. 

The  work  done  was  about  the  same  on  all  these  barges  and  included  the  renewal 
of  all  parts  of  the  barge  except  the  bottom  plank,  bulkheads,  stanchions,  breast 
hooks,  and  main  keelson. 

No.  112  was  pulled  ont  and  the  deck  frame  renewed,  the  other  work  having  been 
done  in  1895. 

The  next  lot  of  barges  purchased,  Nos.  114  to  126,  are  in  bad  condition,  and  many 
of  them  need  repairs  now.  Nos.  118  and  119  are  unserviceable  and  have  been  pulled 
out  and  blocked  up. 

Derridk  ftoa/^.— Derrick  boat  No.  1  was  pnlled  ont  and  remained  on  the  ways  during 
the  winter. 

The  gunwales  were  renewed,  the  machinery  repaired,  and  an  iron  derrick  made 
like  that  on  No.  2,  except  that  the  sheer  legs  are  of  6-inch  extra  strong  pipe,  and  not 
of  5-inch  pipe,  as  on  No.  2. 

ORDINABT  REPAIBS. 

Steamer  Gen.  J7.  L.  Abhot. — ^The  rudders  were  taken  ont  during  the  fiiU,  one  blade 
renewed,  the  other  repaired,  and  the  wooden  stocks  replaced  with  pine  15  inches 
diameter  and  f  inch  thick,  of  flange  steel.  One  of  the  tillers  was  also  renewed 
durinff  the  spring.  The  copper  goose  neck  between  the  steam  drums,  which  had 
been  found  too  weak  to  resist  the  steam  pressure,  was  replaced  during  the  winter  bv 
a  telescope  joint  of  6-inch  extra  strong  pipe.  A  set  of  bronze  packing  rings,  with 
babbitted  recesses,  was  turned  and  fitted  to  the  cylinders.  The  furnace  was  repaired, 
the  crew's  room  enlarged  by  the  removal  of  the  ice  chest  to  ice  room,  tne  old 
wooden  bunks  were  torn  out  and  replaced  with  iron  beds,  new  canvas  was  placed 
on  the  roof,  the  doors  and  windows  were  fitted  with  wire  screens,  the  front  cabin 
and  crew's  room  were  painted. 

Steamer  Gen.  T,  L.  Caeey.—The  iron  spuds  were  taken  down  and  straiehtened 
twice  during  the  fall,  new  scale  pans  were  made  for  the  boilers,  new  blow-on  pipes 
for  the  mud  drums,  the  furnace  walls  were  relaid,  and  the  roof  painted.  The  boat 
was  towed  to  the  depot  in  the  spring  and  aeain  repaired.  The  nead  was  repaired, 
the  crew's  room  enlarged  bv  moving  the  refrigerator  into  the  ice  room,  the  old  bunks 
were  torn  out  and  replaced  with  iron  beds,  the  furnace  was  relaid,  and  the  engine 
room  and  crew's  room  painted. 

Steamer  Gen.  Gillmore. — ^A  pair  of  derrick  masts  and  wooden  spuds,  16  inches  dia- 
meter, were  set  up  on  the  forecastle  during  the  fall  season.  The  furnace  walls  were 
relaid,  and  a  crack  in  one  of  the  boilers  was  repaired  with  a  horseshoe  patch.  The 
boat  was  brought  to  the  depot  during  the  spring  and  remained  here  until  the  end 
of  the  year. 

The  boilers  and  both  mud  drums  were  patched,  the  beams  and  floors  under  the 
boilers  renewed,  the  furnace  relaid,  new  packing  rings  made  for  the  starboard  engine ; 
the  heater  and  machinery  was  repaired.  The  wooden  bunks  were  replaced  with  iron 
beds,  the  crew's  room  and  engine  room  painted,  and  the  wheel  repaired. 

Pieces  were  cut  from  each  of  the  boilers  near  the  water  line  which  were  but  0.24 
inch  thick.  They  were  tested  by  the  boiler  inspector  and  found  to  be  of  snch  a  ten- 
sile strength  that  the  boat  can  only  carry  about  145  pounds  of  steam. 

Dredge  No,  /.—Four  pairs  of  bronze  sleeves  were  cast  and  fitted  to  the  main  pump 
shafts,  and  two  supporting  chains  were  made  for  the  suctions. 

Dredge  No.  f .— Four  nozzles  of  boiler  steel,  with  openings  4  by  18  inches,  and  two 
bellows  joints  were  made  and  fitted  to  the  suction  pipe. 

The  cast-iron  flange  coupling  on  the  pump  shaft  was  broken  in  September,  and 
the  key  seats  in  the  shaft  so  worn  as  to  be  unserviceable.  A  new  snafb  of  open- 
hearth  steel  was  turned  and  fitted  to  the  forced  coupling  with  new  bronze  sleeves 
for  the  bearing.  This  was  used  for  about  six  weeks,  but  was  badly  worn  in  the 
bearing,  and  was  then  spoiled  by  the  breaking  of  the  coupling.  The  old  shaft 
reeeivMl  with  the  pump  was  then  reformed  and  fitted  to  a  new  runner  or  disk  with 
m  new  forged  eoupling.    These  remained  in  good  condition  to  the  end  of  the  season. 
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but  to  avoid  delay  in  oase  of  breakage  a  new  sbaft  of  steel,  as  hard  as  could  be 
worked,  was  made  with  a  oast-steel  coupling,  and  three  bronze  sleeves,  each  in  two 
parts,  were  nrepared  for  the  bearing. 

T0iM0r9.— Kos.  1  and  2,  which  were  on  the  ways  at  the  beginning  of  the  half  year, 
were  calked  and  launched  in  July,  and  again  pulled  out  for  the  wiikter  in  November, 
remaining  on  the  ways  until  the  close  of  the  year. 

The  furnace  walls  of  No.  3  were  relaid  and  the  head  and  floor  timbers  repaired. 

No.  5  was  docked  in  July  and  repairs  made  upon  the  hull  and  machinery,  and 
repairs  were  also  made  upon  the  head  during  the  spring. 

The  top  sides  and  outnggers  of  Nos.  3  to  7  were  calked  and  repaired  during  the 
year. 

Barges. — ^The  top  sides  of  all  the  barges  in  service  were  calked  during  the  fall,  and 
again  in  the  spring.  SmaU  repairs  were  also  made  upon  their  kevels  and  timber 
heads. 

A  break  in  the  side  of  No.  119  was  repaired  with  17  new  side  planks. 

Quarter  barges. — ^A  set  of  temporary  quarters  for  50  men  was  set  up  on  Barge  No.  6. 

The  rooft  of  the  buildings  on  Nos.  11  and  28  were  covered  with  new  canvas,  and 
the  deck  of  No.  25  was  sheathed  with  2-inch  plank. 

The  ice  rooms  on  Nos.  11  and  28  were  doubled  in  size,  so  as  to  hold  60,000  pounds 
of  ice. 

The  top  sides  of  all  the  quarter  barges,  Nos.  4,  6,  9, 11,  28,  and  29,  were  calked  in 
the  fall  and  spring. 

Quarter  doato.— -The  iron  beds  set  up  on  Nos.  4  to  7  in  the  spring  of  1897  were 
found  so  satisfactory  that  angle  iron  Mnd  wire  springs  were  bought  with  which  to 
make  beds  for  replacing  all  the  wooden  bunks  in  service.  A  part  of  the  iron  beds 
were  nreparecl  for  setting  up  during  the  winter,  and  the  remainder  were  made  as 
needea.  Those  bought  in  1897  cost  $2.69  each,  while  the  material  cost  but  $1.65  per 
bed.    Eight  hundred  were  made  during  the  year,  of  which  567  were  set  up. 

The  cost  of  coustmctiou  was  found  to  be  as  follows : 

Shearing :. $0.02 

Forcing 11 

Marking 07 

Punching 09 

Riveting 14 

Stretching 08 

Painting 50 

Total  cost  of  labor 1.01 

The  entire  cost  of  a  bed  ready  to  set  up  was  $2.66,  or  a  little  less  than  the  cost  of 
those  purchased. 

The  above  price  for  painting,  however^  is  the  cost  of  three  coats  of  lead  and  one  of 
white  enamel,  all  applied  by  hand,  making  a  much  better  and  more  durable  cover 
than  the  single  black  dip  used  on  the  beds  purchased. 

Seventeen  of  the  beds  made  were  set  up  in  the  crew's  room  of  the  steamer  Grea. 
Oillmore,  the  same  number  on  the  Casey,  and  18  on  the  Abbott.  4  on  each  of  Dredges 
Nos.  3  and  4,  133  on  each  of  the  Quarter  Boats  Nos.  2, 3,  and  8,  and  108  on  No.  1,  fiie 
boat  used  by  the  brush  force.    Enough  are  now  on  hand  to  equip  Nos.  9  and  10. 

The  upper  guards  of  boats  Nos.  1, 2, 3,  and  8  were  extended  around  the  end  of  the 
stairwavs,  most  of  the  guards  renewed,  the  bulkheads  shifted  below  to  enlaree  the 
size  of  the  kitchen  and  storeroom,  and  the  entire  cabin  was  painted  two  coats  inside 
and  out. 

The  sink  and  hot- water  heater  were  set  up  on  each  of  the  above  and  also  on  Nos.  5 
and  7. 

A  bow  dock  was  placed  under  each  end  of  Nos.  1, 2, 3, 5,  and  8,  and  the  rakes  renewed. 
The  roofs  of  Nos.  7  and  8  were  covered  with  new  canvas,  and  that  on  Nos.  1, 2, 3,  and 
5  were  painted. 

The  lower  guards  of  Nos.  1, 2,  and  3  were  renewed,  and  the  rake  and  side  seams  of 
Nos.  1  to  10  calked  in  the  fall  and  spring. 

Office  and  survey  boats. — The  side  and  rake  seams  of  Nos.  1  to  4  were  calked  in  the 
fall  and  spring.  The  inside  of  the  cabins  of  Nos.  1  and  2  was  painted  two  coats  dur- 
ing the  winter  and  spring. 

rile  drivers.— The  iron  leads  on  Nos.  13,  14,  25,  26,  and  29  became  unserviceable 
during  the  fall  and  were  replaced  with  8  by  12  inch  yellow  pine.  The  wooden 
leads  on  Nos.  22,  24,  31,  and  35  were  repaired.  The  roofs  of  Nos.  13, 16, 18. 19,  21, 
22,  25,  and  29  were  covered  with  new  canvas.  The  leads,  sills,  braces,  and  furnaces 
of  Nob.  17.  23,  24.  25,  31,  and  35  were  repaired  during  the  year. 

Nos.  8, 11,  16, 18.  and  21  were  pulled  out  in  November,  that  needed  rej>airs  might 
be  made  npon  the  nulls,  and  the  leads  of  Nos.  lit  16,  anu  18  taken  down. 

The  boilers  were  removed  from  Nos.  7  and  19  to  Barge  No.  103  for  use  with  derricks. 

Bne  98 ^109 
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Pile  DriTOT  No.  18  was  equipped  during  the  fall  with  a  derrick  and  spnds  for 
nnloadin^  stone.  The  boom  was  64  feet  long,  and  the  spnds  were  fastened  to  a  mast 
on  each  side  near  the  derrick  end. 

The  drlTers  now  in  a  serrioeable  condition  with  hoisting  en^nes  and  marine  boilers 
are  Nob.  1  to  6,  9, 12, 14,  and  22  to  35—23  in  all;  but  Nos.  13  and  17,  now  with  der- 
ricks, conld  be  soon  prepared  for  ose  as  drivers,  if  desired. 

The  3  other  drivers,  with  marine  boilers  Nos.  16, 18,  and  21,  require  new  gunwales 
and  leads  to  fit  them  for  serrioe. 

8mall  hoaU. — All  but  24  of  the  127  flats  on  the  bank  July  1  were  repaired,  calked, 
and  launched  during  the  summer.  One  hundred  and  eighty-three  flats  were  retumea 
from  the  works  at  the  close  of  the  season  and  pulled  out  for  the  winter.  Eiffhty-five 
of  these  were  repaired,  calked,  and  lannchea  in  the  spring.  Many  of  tne  flats, 
especially  those  built  of  Oregon  flr,  are  in  bad  condition,  and  some,  probably  about 
30,  are  not  worth  repairing.  It  would  be  more  advantageous  to  the  Department  to 
replace  them  with  new  than  to  rebuild  them.  Sixty-two  skiffis  and  6  yawls  wore 
repaired  in  the  fall  and  33  skiffs  and  9  yawls  in  the  spring. 

Fortable  buildings, — The  canvas  roofs  of  16  sections  at  the  depot  and  6  sections  on 
Barge  No.  25  were  renewed  and  painted. 

Portable  jettiea, — All  of  the  serviceable  gates,  824  in  number,  were  loaded  upon 
barges  and  sent  out  for  use  in  September.  Seven  hundred  and  ninetv-three  were 
turned  in  at  the  close  of  the  season  and  piled  on  the  bank.  About  750  are  now  in 
good  condition  and  will  be  available  for  use  another  season. 

Ways. — Small  repairs  were  made  upon  the  ways,  and  the  mud  was  washed  fi-om 
their  outer  ends  after  each  rise  iu  the  river. 

Portions  of  the  ways  are  in  bad  condition,  but  by  renewing  the  tilting  table  and 
making  small  repairs  on  the  other  portions  the  ways  can  be  used  another  year. 

No  plant  will  need  docking  within  a  year  that  can  not  be  pulled  on  the  ways  in 
their  present  condition. 

The  quarter  boats  are  being  repaired  with  the  bow  dock  so  as  to  last  at  least  two 
years. 

The  plant  pulled  out  on  the  ways  during  the  year  included  4  tenders,  1  derrick 
boat,  6  pile  drivers,  and  8  barges. 

8uf)ply  <i6pot.— The  temporary  building  used  as  a  Junk  house  was  found  to  be  in  bad 
condition,  and  was  rebuilt  above  the  platform  east  of  the  wall.  It  was  set  on  pilea 
above  high  water  and  the  space  underneath  can  be  used  for  storine  barrows,  etc. 

A  temporary  building  14  by  30  feet  was  put  up  alongside  the  macmine  shop  to  carry 
a  planer  and  radial  drill. 

A  temporarv  building  about  16  feet  square  was  set  up  south  of  the  pipe  shop  for 
use  as  a  foundry,  in  which  castings  of  brass  and  bronze  are  made  as  required.  The 
furnace  used  is  connected  with  the  blower,  and  castings  are  made  as  heavy  as  100 
pounds  each. 

The  iron  lumber  shed  was  extended  80  feet  to  the  north.  It  was  built  45  feet  wide 
of  the  material  taken  from  unserviceable  portable  jetties. 

Tools  and  appliances.— Tools  of  all  kinds  were  repaired  as  needed  here  and  at  the 
construction  works  below.  This  work  includes  repairs  to  2  steam  driUs,  which 
were  rebored  and  supplied  with  new  valves,  springs,  buffers,  etc.,  the  overhauling 
of  4  let  pumps,  the  repairing  of  2  hand  punches  and  1  shear,  the  turning  of  a  large 
number  of  punches,  dies,  etc. 

Surveys.— A  shanty  13  by  30  feet  was  set  np  and  equipped  on  a  flat  for  the  use  of  a 
small  survey  party.  Signal  poles,  water  gauges,  telemeter  rods,  and  penalty  boards 
were  made  for  use  in  the  field. 

Materials.— The  supplies  of  all  kinds  received  here  were  handled,  stored,  and 
shipped  as  required. 

Very  respectfully,  your  obedient  servant, 

0.  D.  Lamb,  Superintendemt. 

HiO*  Thos.  H.  Handburt, 

Corps  of  Engineers,  U.  8.  A. 


Y3. 

IMPROVEMENT  OF  HARBOR  AT  ST.  LOUIS,  MISSOURL 

St.  Louis  Harbor  has  a  length  of  about  18  miles,  being  divided  into 
two  nearly  equal  parts  by  the  Eads  Bridge.  The  upper  portion  of  the 
harbor,  between  the  bridge  and  the  northern  limits  of  the  city,  is  about 
10  miles  in  length.  About  3  miles  above  the  Eads  Bridge  is  the  Mer- 
chants Bridge.    The  lower  portion  of  the  harbor,  inolud^  between  the 
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Eads  Bridge  and  the  Biver  Des  Peres,  is  about  8  miles  loDg.  A  good 
depth  of  ^ater  and  accessible  landings  exist  in  this  lower  part  of  the 
harbor,  and  a  safficient  depth  is  found  above  the  Merchants  Bridge. 

Between  the  Merchants  and  Eads  bridges  there  had  existed  for  a  con- 
siderable number  of  years  middle  bars,  and  also  shoals  near  the  Illinois 
shore,  which  interfered  with  navigation  and  which  will  be  mentioned 
again  further  on. 

Appropriations  for  improvement  of  St.  Louis  Harbor  had  been  made 
as  early  as  1836,  and  a  longitudinal  stone  dike  was  built  at  that  time 
near  the  head  of  the  present  works  by  Oapt.  E.  E.  Lee,  Corps  of  Engi- 
neers. Other  work  done  in  later  years  by  the  United  States  consisted 
in  the  building  of  stone  and  brush  dikeff  generally  normal  to  the  direc- 
tion of  the  current,  in  the  closing  of  Gahokia  Ohute,  and  the  protection 
of  the  bank  in  Sawyer  Bend. 

The  river  and  harbor  act  of  Congress  approved  September  19, 1890, 
contained  an  appropriation  of  $182,000  for  improving  harbor  at  St. 
Louis,  Mo.,  and  the  officer  in  charge,  in  submitting  a  project  for  its 
expenditure,  recommended  that  the  money  be  applied  to  the  portion  of 
the  harbor  between  the  Eads  and  Merchants  bridges.  The  approved 
project  consisted  in  contracting  this  portion  of  the  river  to  a  width  of 
about  2,000  feet  by  means  of  a  system  of  hurdles  built  along  the  Illi- 
nois shore  for  a  distance  of  about  13,000  feet,  with  a  view  to  removing 
the  bars  which  then  existed  and  which  interfered  with  navigation  at 
low  stages  of  the  river,  and  also  to  improve  the  ferry  landings  on  the 
Illinois  shore.  The  object  of  the  hurdles  was  to  cause  deposits  of  sedi- 
ment, and  thus  build  up  a  new  bank  out  to  the  line  desired.  They  were 
twelve  in  number  and  spaced  1,000  feet  apart.  The  hurdles,  which 
were  completed  by  July  1, 1892,  were  firom  325  to  2,075  feet  long.  A 
full  description  of  the  manner  of  doing  this  work,  and  the  results 
obtained,  have  been  given  in  previous  annual  reports. 

The  navigable  depth  in  the  channel  of  the  harbor  between  the  line 
of  hurdles  and  the  opposite  wharf  line  of  St.  Louis  was,  in  December, 
1893, 11  feet,  the  river  standing  at  zero  of  the  gauge,  which  is  4  feet 
below  standard  low  water. 

The  amount  expended  to  June  30,  1897,  was  $150,762.03.  There 
were  no  expenditures  during  the  last  fiscal  year. 

The  hurdles  remain  in  fair  condition,  except  that  the  extreme  river 
ends  are  weakened  each  year  by  drift  and  gradual  decay  of  the  pile 
timber.    Eepairs  will  be  needed  shortly. 

The  balance,  $31,237.97,  remaining  from  the  appropriation  of  1890, 
has  been  reserved  to  repair  damages  that  may  occur  to  the  hurdles  and 
to  extend  them  when  necessary. 

No  further  appropriation  is  asked  for  this  work. 

The  commercial  statistics  pertaining  to  this  portion  of  the  river  will 
be  found  in  the  report  on  the  improvement  of  the  Mississippi  River 
between  the  mouth  of  the  Ohio  and  the  mouth  of  the  Missouri  rivers. 

ThiB  work  is  in  the  ooUeotion  district  of  New  Orleans.  The  nearest  port  of  entry 
is  St.  Lonis.  Mo.,  at  which  place  the  cnstoms  collected  daring  the  fiscal  year  ending 
Jone  30, 1898,  amounted  to  $1,000,632.43. 

The  amount  of  internal  revenue  collected  was  $8,394,365.65. 

Money  statement, 

July  1, 1897,  balance  unexpended $31,237.97 

July  1, 1898,  balance  nnexpended 31,237.97 


Appropriation, 
By  act  of  September  19, 1890 
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Y4. 

TO  PEEVENT  THE  MISSISSIPPI  BIVEB  FROM  BREAKING  THROUGH  INTO 
THE  CACHE  RIVER  AT  OB  NEAB  A  POINT  KNOWN  AS  BEECHRIDGE,  A 
FEW  MILES  ABOVE  CAIBO,  ILL. 

The  sundry  civil  act  approved  Jane  4, 1897,  contains  an  item  pro- 
viding for  this  work,  which  reads  as  follows: 

For  the  purpose  of  preventing  the  Mississippi  Biver  from  breaking  through  into 
the  Cache  Biver  at  or  near  a  point  known  as  Beechridge,  a  few  miles  north  of  Cairo, 
whereby  the  national  cemetery  at  Monnd  City,  at  the  mouth  of  the  Cache  Biver,  and 
the  marine  hospital  at  Cairo  would  be  in  imminent  danger  of  destruction,  the  sum 
of  one  hundred  thousand  dollars,  or  so  much  thereof  as  may  be  necessary,  is  hereby 
appropriated,  to  be  immediately  available. 

The  project  for  this  work  not  being  based  upon  a  survey  under  the 
Engineer  Department,  and  the  extent  of  the  work  contemplated  not 
being  known,  an  estimate  of  its  total  cost  can  not  be  given.  From  a 
study  of  the  conditions  involved,  it  would  seem  that  the  object  of  the 
appropriation  can  best  be  carried  out  by  revetting  as  great  a  length  of 
the  bank  of  the  Mississippi  Biver  in  the  vicinity  of  Beechridge  rail- 
road station  as  the  funds  will  suffice. 

The  project  for  the  expenditure  of  the  amount  appropriated  contem- 
plates commencing  at  a  suitable  point  on  the  bank  of  the  river  a  ishort 
distance  above  the  nearest  point  to  Beechridge  station,  building  a  short 
hurdle  out  into  the  stream  to  protect  the  head  of  the  revetment,  and 
then  revetting  the  bank  in  the  usual  manner  down  as  far  as  the  funds  will 
suffice.  Under  this  project  a  hurdle  275  feet  in  length  was  constructed, 
8,250  linear  feet  of  low- water  revetment  and  3,375  linear  feet  revetted 
to  a  30-foot  stage,  4,875  feet  to  stages  varying  from  30  to  10  feet  The 
low-water  revetment  was  about  130  feet  in  width,  extending  from  the  low- 
water  line  out  into  the  river.  Four  hundred  ana  forty  feet  of  the  upper 
portion  of  this  was  made  of  brush  and  the  remainder  of  lumber  about 
1  inch  thick,  from  4  to  6  inches  wide,  and  12  feet  in  length.  This  was 
woven  in  and  out  similar  in  manner  to  using  the  brush.  It  makes  an 
excellent  mattress  when  used  in  this  way. 

After  the  high  water  had  graded  the  bank  back,  the  upper  revetment 
of  stone  was  put  on. 

The  work  is  being  done  by  purchase  of  material  in  open  market  and 
liired  labor,  using  Government  plant  belonging  to  the  general  improve- 
ment of  the  river  between  the  mouth  of  the  Missouri  Biver  and  the 
mouth  of  the  Ohio  Biver. 

The  location  of  the  revetment  is  shown  on  Plate  No.  YI,  herewith 
transmitted. 

A  survey  was  made  of  Oreenleaf  Bend  in  the  Mississippi  Biver,  and 
Cache  Biver  from  this  vicinity  to  its  mouth  on  the  Ohio  Biver  near 
Mound  City,  lU. 

The  funds  available  will  be  sufficient  to  complete,  including  work 
already  done,  about  10,000  feet  of  revetment  to  a  height  of  about  the 
30-foot  stage. 

Money  statement. 

Jaly  1, 1897,  balance  unexpended $100,  OCO.  00 

Jane  30, 1898,  amoont  expended  during  fiscal  year 33,427.70 

July  1,1898,  balance  unexpended 66,572.30 

July  1,1898,  outstanding  liabilitiee 3,386.76 

July  1, 1898,  bahuioe  available 63,186.66 
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IMPROVEMENT  OP  MISSISSIPPI  RIVER  BETWEEN  MOUTH  OF  MISSOURI 
RIVER  AND  ST.  PAUL,  AND  OF  GALENA  RIVER,  ILLINOIS. 


BEPOBT  FOB  THE  FISCAL  TEAB  ENDING  JUNE  SO,  1898,  WITH  OTHEB 
DOCUMENTS  BELATING  TO  THE  WOBKS.  OFFICERS  IN  CHARGE  LIEUT 
COL.  W.  B.  KING  AND  OAPT.  C.  MoD.  TOWNSEND,  CORPS  OF  ENGINEERS. 


1.  Operating  snaff  boats  and  dredge  boats 

on  Upper  MfssiBsippi  River. 

2.  Mississippi  River   between  Miseonri 


River  and  St.  Paul. 


8.  Operating  and  oare  of  Des  Moines 
Rapids  Canal  and  Dnr  Dock. 

4.  Operating  and  care  of  Galena  River 
improvement;  Illinois. 


HARBOR  urns. 
5.  Dayenport,  Iowa, 


United  States  Engineer  Offioe, 

BocJc  Island^  III,  July  20j  1898. 
General:  I  have  the  honor  to  transmit  herewith  the  annnal  reports 
upon  the  works  in  my  charge  daring  the  fiscal  year  ending  Jane  30, 1898. 
Lieat.  GoL  W.  B.  King,  Gorps  of  Engineers,  was  in  charge  of  this  dis- 
trict antil  his  death.  May  18, 1898. 

Very  respectmlly,  year  obedient  servant, 

G.  MoD.  TOWNSBND, 

Captaifij  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  8.  A. 


Z  I. 

OPERATING  SNAG  BOATS  AND  DREDGE  BOATS  ON  UPPER  MISSISSIPPI 

RIVER. 

The  work  performed  ander  this  appropriation  consists  in  the  removal 
of  snags,  wrecks,  rocks,  and  similar  obstractions  to  navigation.  The 
operations  extend  from  Minneapolis  to  the  month  of  the  Missoari 
Biver — a  distance  of  aboat  724  miles. 

The  plant  belonging  to  the  work  consists  of  the  snag  boats  General 
Barnard  and  J.  0.  Parke,  bat  dredges,  drill  boats,  and  tenders  are  bor- 
rowed from  other  appropriations  when  required.  The  snag  boats  were 
bailt  in  1879  and  1882.  The  general  improvement  of  the  river  has, 
however,  so  reduced  the  number  of  caving  banks  that  for  several  years 
but  one  snag  boat  has  been  required,  and  the  J.  O.  Parke  has  been 
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employed  as  a  tow  boat.  The  General  Barnard  can  now  be  econom- 
ically replaced  by  a  smaller  boat 

Daring  the  past  year  the  snag  boat  General  Barnard  was  eugaged  in 
the  work  of  removing  snags,  etc..  from  July  1  to  November  12,  1897, 
and  from  April  24  to  Jane  3(X  1898.  Dredge  Phoenix  and  tender  were 
employed  from  Jnly  17  to  I^ovember  13,  1897,  in  removing  a  small 
island  near  Tamers  Landing,  in  dredging  a  basin  for  a  winter  harbor 
near  Portage  des  Sionx  for  the  Government  plant,  and  in  excavating 
broken  rock  in  vicinity  of  Gregory  and  Keoknk. 

Drill  boat  No.  6  and  tender  operated  daring  the  entire  month  of 
Jnne,  1898,  in  breaking  np,  by  blasting,  certain  ledges  or  patches  of 
rock  in  mid-channel  near  the  month  of  Henderson  Biver. 

The  details  of  work  accomplished  are  given  in  the  appended  report 
of  Assistant  Engineer  0.  W.  Darham. 

The  total  tonnage  of  the  Mississippi  Biver  between  the  Falls  of  St. 
Anthony  and  month  of  the  Missouri  Biver  for  the  calendar  year  1897 
was,  approximately,  3,200,000  tons.    This  includes  logs  and  lumber. 

Money  statement. 

June  30. 1S98.  amount  drawn  from  Treasury  under  permanent  appropri- 
ation   $25,000.00 

June  30, 1898,  amount  expended  daring  fiscal  year 25, 000. 00 

Jnly  1, 1898,  amount  available  under  permanent  appropriation  of  August 
11, 1888,  for  fiscal  year  ending  June  30,  1899 25,000.00 

Ahairaot  of  appropriatiotu  and  alloimenti. 

By  act  approved  March  2, 1867 $96,000 

By  allotment  from  appropriation  of  July  25, 1868 26,000 

By  allotment  from  appropriation  of  1869 35,640 

By  act  approved — 

July  11. 1870 36,000 

March  3, 1871 42,000 

June  10, 1872 42,000 

March  3, 1873 25,000 

June  23, 1874 26,000 

March  3, 1875 25,000 

August  14, 1876 30,000 

June  18, 1878 41,500 

March  3, 1879 20,000 

June  14, 1880 8,000 

March  3, 1881 25,000 

By  act  passed  August  2, 1882 25,000 

By  act  approved  August  5, 1886 22,500 

By  act  of  Aoflnist  11, 1888,  for  fiscal  year  ending— 

June  30, 1889 25,000 

Jnne  30, 1890 25,000 

June  30, 1891 25,000 

June  30, 1892 25,000 

June  30, 1893 25,000 

June  30, 1894 25,000 

June  30, 1895 25,000 

June  30, 1896 25.000 

June  30, 1897 25,000 

June  30, 1898 25,000 

Total 774,640 


STATISTICS  OF  COAiMSRCE  AND  NAVIGATION. 

Lumber, — ^The  most  important  business  carried  on  in  connection  with  the  naviga- 
tion of  the  Upper  Mississippi  River  and  its  principal  tributaries  is  the  lumber  trade, 
which  gave  employment  in  1897  to  about  50  towboats,  yalued  at  $500,000.    ^ng 
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the  rivet  from  Minneapolis  to  St.  Louis  80  sawmills  were  operated  by  65  wholesale 
Inmber  firms,  having  an  invested  capital  of  aboat  $45,000,000.  Their  manufactures  in 
1897  were:  Lumber,  1,303,450,000  feet  B.  M. ;  shingles,  364,117.000;  laths, 247,789,000. 
In  addition  to  the  manufacturers^  there  is  a  large  number  of  retail  or  distributing 
firms. 

Lumber  manufaeturef  Upper  Miseieeippi  Siver  Vallejf,  1897. 


[Yalae  ftboat  $32,000,000.] 

Locality. 

Lumber. 

Shlngki. 

AhAVfk  If  InnJMuwtllA  .       

FutB,M. 
204,070,000 
460,848,000 
686,545,000 
210,060,000 
167,455,000 
274,879,000 

]hmb§r, 
58,084,000 
08,512,000 

218,765,000 
49,861,000 
65,948,000 

188,882,000 

HinnMpolis 

SlPMiTtoStlLooiB 

St  Croix  River 

BUok  River 

f!hi|tp«iwa.  Tti-wop 

2,093,357,000 

618,997,000 

The  larger  part  of  the  above  was  floated  for  greater  or  less  distance  on  the  Missis- 
sippi River,  either  as  loes  or  lumber.  The  total  product  ^excluding  shingles  and 
latns),  if  shipped  by  rai(  would  have  loaded  174,446  cars  oi  12,000  feet  each  (about 
20  tons)— the  quantity  generally  accepted  as  a  carload.  Supposing  an  averacra 
len^  of  car  of  35  feet,  it  would  have  loaded  a  train  1|156  miles  in  length,  or  8,723 
trams  of  20  oars  each. 


^latemeat  of  distribution  of  lumber  manufaeture  along  the  Upper  Mietieeippi  Biver  from 
Minneapolis  to  St.  Louis  in  1897. 


Locality. 


Lumber. 


Shkigles. 


Lfttha. 


HinoMpolix.. 

EaaHnga 

Redwing 

Winona 

LaCroese.... 

Gottenberg.. 

Bnbaqae 

BeUevne 

Lvona 

CUDton 

Fulton 

IColine 

DaTenport . . . 
Roclclaland.. 
Muscatine.... 
Burlington... 
Fort  Madison 

Keokuk 

Qnlncv 

HannftMl 

Total... 


FMB.M. 

460,348,000 
8.000,000 
10, 263, 000 

125,651.000 

156, 557, 000 
11,500,000 
44,000,000 
6,000,000 
15,000,000 
88, 125, 000 
15,500,000 
25,000,000 
40,950,000 

115, 000, 000 
82,156,000 
30,000,000 
16,400,000 
12,000,000 
18,000,000 
23,000,000 


Number. 

08,512,000 
8,000,000 
8,500,000 

66,636,000 

57,340,000 
8,500,000 

11,000,000 


5  1- 

12,  i^-i 

8,4t 

4,  I'.'' 

6 
23 
20 

9,  ma.  uoo 
12,  e&B,  000 


fioo 

.  iJOO 
^iiOO 
100 
100 
100 
100 


15,000,000 
13, 000, 000 


1,303,450,000 


364, 117, 000 


Number. 

67,209,000 

1,000,000 

1,789,000 

50,037,000 

22,166,000 

1.000,000 

8,000,000 

2,000,000 

8,001,000 

11,965,000 

2,682,000 

4,819,000 

7,300,000 

26,500,000 

18,574,000 

5,000,000 

8,657,000 


6,000,000 
5,000,000 


247,789,000 


Lumber  manufacture  on  the  Mississippi  River  from  St.  Paul  to  St.  Louis  for 

ten  years. 

Year. 

Lumber. 

Shingles. 

Laths. 

1897 

¥e«tB,U. 

843,102,000 

648,408,000 

870, 299, 000 

673,572,000 

811,576,688 

931, 806, 305 

814,228,707 

1,281,678,960 

1,044,555,298 

1,048,051,386 

NwiOtet. 

270,605,000 

167, 302, 000 

278, 420. 000 

204,108,000 

285,897,000 

367,014,775 

832,666,750 

508,986,705 

463. 132, 700 

423,655,050 

Number, 
180,  C80, 000 

1896 

127, 732, 000 

1885 

185, 616, 000 

1894 

158, 586, 000 

1803 

190,394,800 

1892..  a   .                ..            

228, 042, 910 

1891 

207, 722, 350 

1880 

\$m                            s                     ..       ,           - -.- ,r--r.. 

\9m..      ,  ^ .   - „, 

Total T r 

8,918,178,244 

3,291,967.980 

» 

1736   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 


SteamboaU  and  freight.— The  principal  steamboat  lines  on  the  Upper  Mississippi 
River  are  the  Diamond  Jo  Line,  the  Eagle  Packet  Company,  and  the  Joy  Lomber 
Line.  There  are  also  many  independent  boats  carrying  fireight  and  passengers. 
During  the  season  of  1897  the  amount  of  fteight  and  number  of  passengers  carried 
oould  not  be  accurately  asceitained,  but  parnal  reports  give  128,970  tons  of  freight 
and  201,686  passengers,  not  including  those  of  ferry  and  excursion  boats. 

Taking  into  consideration  the  logs  and  lumber  floated  in  the  stream,  the  gross 
tonnage  for  1897  was,  approximately,  8,200,000  tons. 

Statement  of  approximate  tonnage  of  the  Upper  MUeieeippi  Biver,  BUnneapoUe  to  8t, 

Louie,  for  ten  yean. 


Year. 

Tona. 

Year. 

Tone. 

1888 

8,760.000 
8,600,000 
4,200,000 
8,800,000 
8.760,000 

1808  b 

8,800,000 

1880 

ISOia 

2,976,000 

1890 

1886a 

3,000,000 

1891a 

18966 

2,250,000 

189S 

1897 

8,200,000 

a  Very  low  water. 

At  St.  Louis  there  were  reoeiyed  in  1897  from  the  Upper  Mississippi  River,  by 
boats,  barges,  and  rafts,  61,435  tons  merchandise,  46,297,300  feet  B.  M.  pine  lumber, 
16,684,000  shingles,  and  9,667,350  laths.  There  were  shipped  to  points  on  the  Upper 
Mississippi  River  36,225  tons  merchandise. 

ArrivaU  and  departwreefrom  St,  Louie  during  1897, 

Steamboats  and  barges  from  Upper  Mississippi  River  arrived  at  St.  Louis 661 

Steamboats  and  barges  departed  from  St.  Louis  for  Upper  Mississippi  River 646 

The  following  table  affords  a  comparative  view  of  the  relative  amount  of  naviga- 
tion at  various  localities  on  the  Upper  Mississippi  River  for  the  last  three  years : 

lAet  of  eteamboate,  bargee,  and  raftepaeeing  ihrough  varioue  bridgee. 


Locality  of  bridge. 


Bteamboata. 


1897.       1^96.       1895. 


Bargea. 


1897. 


1890w       1896. 


Bafta. 


1897.       1696.       1896. 


HaatingB 

Winona 

La(>ro8iie.... 

Dubaque 

Sabnla 

Clinton 

Rock  Island.. 
Kelthaburg  .. 
Burllneton... 
Fort  Madison 

Keokuk 

Qnincy 

Hannibal 

Louisiana . . . . 
Alton 


9fl7 
8,985 
8,198 
1,094 
1,904 
8,289 
8,525 

899 
3,002 
1,374 
1,828 
1,671 
1,272 

874 
1,666 


684 

8,329 

2,608 

1,268 

1,604 

2,793 

2,836 

732 

1,689 

1,221 

1,643 

1,396 

967 

662 


726 
8,746 
2.822 
1,358 
1,676 
2.308 
2.930 

996 
1.645 
1.473 
1,317 
1.787 
1,381 
1.008 


478 

1.880 

912 

1.248 

1,016 

693 

728 

245 

1,704 

090 

691 

676 

666 

562 

689 


147 
925 
977 
882 
477 
870 
426 
168 
616 
434 
1,269 
458 
498 
828 


1,444 
955 
977 

1.078 
467 
821 
440 
692 
437 
619 
488 

1.447 
746 


239 

1.287 

916 

543 

(a) 

6292 

524 

201 

168 

159 

101 

123 

170 

84 

27 


166 

1,096 

739 

428 

(•) 

6166 

856 

180 

813 

145 

97 

111 

129 

28 


146 

1,325 

1,085 

406 

(«) 

601 

66i 

6180 

886 

227 

119 

122 

872 

84 


aNo  record. 


6  Partial  record. 


The  following  table  shows  the  navigation  during  a  period  of  twenty  years  through 
Winona  Bridge,  at  which  point  the  traffic  is  largest: 

Statement  of  eteamere,  bargee,  and  ra^te  paeeing  Winona  Bridge  during  twenty  yeare. 


Year. 


1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 


Steam- 
boats. 


2,948 
3,760 
4,593 
4,789 
6,627 
4,893 
4,992 
6,126 
4,570 
4,309 


Bargea.      Bafta. 


1,115 
1,862 
883 
576 
942 
828 
905 
848 
974 
1,000 


1,889 
1,392 
1,717 
1,939 
1, 352 
2.007 
1,973 
1.860 
1,100 


Year. 


1888. 
1889. 
1890. 
1891. 


,  IR93. 

1894. 
I  1895. 

1896. 

1897. 


KJ"  ^'■«^-    ^'**- 


4,740 
4,419 
6,417 
3,687 
6,268 
4,428 
3,715 
3,745 
8,329 
8,986 


684 
1,140 
1,045 
1,108 

957 
1, 324 
1, 422 
1,444 

925 
1,830 


1,804 
1.387 
2,123 
1,495 
1,759 
1,665 
1,172 
1,325 
1,098 
1,287 
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Jiilonkil  rwmMtefcT  ike  jfear  wdUng  Deocmber  SI,  1897,  colleoUd  <«  distHoU  bordering  on 

ihe  Upper  Miesieeippi  Biver. 


LooaUly. 


ICinneaota 

Second  WiMonain . . 

Third  lows 

Fourth  Iowa 

FtfOiIUiDois 

Eighth  niinols 

Tldrteenth  Illinois  . 
nrttHiwonrl 


Totia. 


BtPaal 

Madison 

Dabnque 

Burlington 

Peoria 

Springfield 

East  St.  Louis . 
StliOuis 


Amount. 


41.718. 085. 48 

403,004.87 

170,264.40 

280,671.46 

10,106,605.10 

0,026,264.00 

000,373.47 

7,271,004.00 


80,385,014.77 


Customs  revenue  and  tonnage  for  the  year  ending  December  31, 1897, 

Port. 

Collections. 

Tonnage 
enrollA. 

Ves«,ls. 

St  Paul,  Minn 

$207,206.00 

18.67 

12,285.88 

2,036.70 
4,013.70 
0,026.52 
7,037.18 
1,477.11 
116,887.60 

20 

LaCrofloexWio    .                                   ..    . 

68 

DubUiQue,^owa - 

20 

Booklslsnd,  HI 

77 

Burlington,  Iowa 

81.22 
1,047,778.23 

16 

BtLoids,Mo.a 

203 

Total 

1,267,310.00 

187,027.00 

408 

0  Only  a  part  of  the  St.  Louis  statement  is  appUoable  to  the  Upper  MississippL 

Detailed  siaUmant  of  ej^endiiuree  for  operating  snag  boats  and  dredge  boats  on  Upper 
Mississippi  River  for  the  fiscal  year  ending  June  SO,  1898, 


1 

To  whom  paid. 

Total. 

OfBoe 
•xpenses, 
superln- 

andoon- 

tingen- 

cles. 

Labor. 

Subsist- 
ODoe. 

Fuel. 

Ex- 
pense. 

He. 
pairs. 

1 

July,  1897, 
J.Siegrlst 

$8.25 
18.81 
0.18 
7.46 
0.27 
8.80 
176.28 
23.84 

ia7i 

13.60 

1.70 

2.00 

12.47 

20.25 

$8.26 
18.81 
0.18 
7.45 
0.27 

2 

Lonis  Weokel 

.      '.. 

8 

l£.Ftits 

4 

H.J.For8ohler 

6 

J. H. Sorogum  ....     .....r.... 

6 

Wm.A.Sntor 

$8.30 

7 

J.MoCaff^T 

$176. 26 

8 

23.34 
18.71 
18.00 

0 

F.W.LuleyftSon 

10 

MiohaudBroo 

.60 
1.70 
2.00 

11 

H.J.7oTBoh]er 



12 

Fred  Kroner  Hvdware  Co. . . . 
Berffoust  Arooerv  (?o 

18 

12.47 
20.26 

14 

Total 

824.50 

140.78 

176.26 

7.60 

Augwty  1897, 
Hired  men 

*  ' 

^_. 

737.00 
1,106.38 

163.10 

143.00 
82.50 
40.60 
8.06 
18.26 
24.35 

112.68 
36.87 
47.82 

10.00 

.76 

2L00 

*""$75.*o6" 

0737.00 
1,123.33 

do 

J.MoCafiey              

163.10 
143.00 
82.50 
40.60 

CK.MaoY.... '...'. ,. 

wSliutoi;;:; :::;;;;::;.; 

Gentakow  Bros      

John  B.Fliok 

8.06 
18.25 
24.35 
108.08 
32.33 
47.82 

H  Sohioeder           

T^vltW^kel 

10 

HADrr  Dart's  flonn     ....... 

3.60 
4.u5 

u 

12 
18 

TheKirscnCo 

Alton  Novelty  Mfg.  Co 

2^.46 

24 

' 

..'.*.::  r.:.....- 

$10,00 

15 

::r. 

.76 

[..: 

10 

TIm  SiTaAf  Oa 

81.  eo 

\ ,.\ I 

Dig 
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"8 

To  whom  pntd. 

Total. 

Office 
expenses, 
superin- 
tendence, 
and  con* 
tingen- 

Labor. 

Subsist- 
ence. 

Fuel. 

Ex. 

pense. 

Be- 
pairs. 

17 

August,  I»P7-Continued. 
Miss.  Coal  and  Ice  Co 

176.00 
69.18 
8.25 
79.46 
72.06 
47.47 
1.40 
15.29 
1,214.00 

$76.00 

18 

Eairle  Boat  Store  Co 

$80.18 

19 

CF.Comeffys 

$8.25 

?0 

WMtebreast  Fuel  Co 

79.46 

21 

KeUenberger  &  Co 

$67.66 

4.40 

46.47 

1.40 

72 

H.K.  Johnston  Hardwara  Co. 
Adms  Bxpress  Co 

$1.00 

?3 

?4 

A.  VfeberOo 

15.29 

26 

Hired  men — 

$1,214.00 

Total 

Hired  men 

4,259.78 

83.25 

3,074.83 

328.54 

593.56 

153.81 

26.29 

1 

70.56 

1.197.34 

198  10 

5.50 

16.97 

28.83 

18.73 

4.92 

25.32 

25.79 

109.92 

8.89 

161.25 

7.77 

19.00 

6.00 

ff.00 

.45 

21.03 

70.56 

t 

do 

76.00 

1,122.34 

3 

John  MoCafl^v 

198. 10 

4 

JohnSiesrlst.. 

5.50 
16.87 
23.83 
18.73 

4.92 
26.82 
23.79 
109.92 

8.89 

5 

Mcintosh  &  Jones 

.10 

6 

Hess  Bros ..........  ......... 

7 

H.  Schroeder ,r,,x 

8 

0 

J.KiefferT 

10 

KeUenberger  &  Co 

8.00 

11 

TbeKirsch  Co 

12 

Elihn  Elliot 

18 

William  Scbninne 

161.25 

14 

Greo.  D.  Hayden  Macbine  Co  . . 

L.  M.  Rumsey  Mfg.  Co 

McEbroy  Iron  Works  Co 

Qoinoy  Boiler  Co 

7.77 

16 

19.00 

16 

5.00 

17 

5.00 

18 

Adams  Exntess  Co 

.45 

19 

Whitebreat  Fuel  Co 

21.93 

Total 

1,926.27 

75.46 

1,122.84 

237.77 

381.28 

21.10 

88.33 

Oetober,  1897. 
Hired  men 

1 

65.46 

1,185.50 

1,200.00 

128.65 

5.90 

91.61 

1.25 

2.34 

20.77 

24.93 

18.38 

104.75 

102.00 

87.85 

.28.00 

8.68 

9.60 

71.77 

66.92 

22.20 

21.06 

11.73 

16.50 

34.41 

15.00 

192.86 

75.00 

126.00 

29.00 

5.30 

4.99 

222.85 

9.05 

14.39 

6.76 

66.45 

2 

do 

1, 185. 50 
1,125.00 

8 

do 

75.00 

4 

Alton  Coal  and  Ice  Co 

H.K.  Johnston  Hardware  Co. 

Poplar  Bloff  Lumber  Co 

Wilkinson  &  Co 

128.65 

5 

6. 00 

fl 

9L61 

7 

1.25 

8 

A.  Weber  Co 

2.34 

9 

Jehlen  Bros 

20.77 
24.93 
13.38 
4.50 

10 

Hess  Bros 

11 

H.  J.Forschler 

1? 

Wm.  A.  Sator 

100.26 
102.00 
37.85 
28.00 

18 

C.B.Macy 

14 

B.  W.  Yanderwarker 

Iff 

Centskow  Bros 

16 

Fred  Kroner  Hani  ware  Co 

McElroy  Iron  Works  Co 

Buck-BeinerCo 

* 

3.58 

17 

9.60 

18 

69.17 
66.92 
22.20 
21.06 
11.73 
16.50 
84.41 

2.60 

10 

D.Santo 

90 

T.Nodler 

21 

J.Eieffer 

22 

Wblte  &Co 

23 

Hess  Bros - 

24 

HScbroeder 

26 

W.  H.  Pape 

15.00 
192.36 

75.00 
126.00 

28 

John  McCaflTtey 

17 

C.B.Macy..... 

28 

C.O.Hartin 

29 

M.  Meigs 

29.00 
5.30 
4.99 

80 

The  Sovereign  Lnbricating  Co 
Standard  Oil  Co 

81 

82 

Wbitebreast  Fnel  Co 

222.85 

88 

Laflin  Band  Powder  Co 

Kollmyer  &  Talbot 

9.06 

84 

14.89 

86 

aw.fiarham 

6.75 
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Detailed  eiaiemeni  of  expendituree  far  operMng  enag  hoaU  and  dredge  hoaU  on  Upper 
Mieeiseippi  Biver  for  ike  fieoal  year  ending  June  SO,  1898— Coniinned. 


^ 

i 

^0  whom  paid. 

TotaL 

Office 
expenaea, 

anperin- 
tendence, 

and  con- 

Labor. 

Snbaiat- 
enoe. 

FneL 

Ex. 

penae. 

Ba. 
pairs. 

88 

October,  1597-ConttnnecL 

Alton  CoAl  and  Ice  Co 

KiBS.  Coal  and  Ice  Co 

$68.48 
88!  00 
6.60 
37.08 
37.48 
31.69 
38.19 
18.04 

$58.48 
8&00 

87 

38 

J  Siogrist 

37.48 
31.59 
18.38 

89 

Chas.^.  Lonff «. 

.... 

40 

Jno.  Lowell.. 

• 

41 

Jacob  Stooke       ...          . . 

43 

Honrv  Dart's  Sons 

$9.99 

48 

A.  Weber  Co 

$18.04 

Total  

1 

4, 189. 16 

$80.76  13.810.60 

405.87 

1,124.44 

70.41 

197.88 

Hired  men 

1,146.88 
75.58 
1,300.00 
88.00 
77.40 
38.00 

167.78 

178.00 
L76 
11.00 
18.90 
78.38 
84.93 
18.96 
30.90 
31.66 
89.40 
83.81 
74.00 

890.88 
50.64 
18.00 
9.35 
6400 
33.98 
18.38 
.94 

685.18 

1,145.88 

do 

75.68 

do 

75.00 

1,135.00 

Miaw.  Coal  and  Tc^  O,  

88.00 
77.40 
88.00 
167. 78 
178.00 

L,  Bachanan .-, 

Cbiaholm  &,  Evans  Co 

John  McCaffrey 

........ 

Wm.A.Sator 

John  B.  Flick 

L76 
11.00 
18.90 
78.28 
84.93 
18.95 
20.90 
19.06 
88.55 
82.48 

H.J.For8chler 

11 

E.  Frits 

13 

D.Santo 

18 

14 

do 

16 

Heaa  Broa 

18 

do 

T.Nodler 

1.90 
.85 
.13 

17 

18 

Smith  Bros 

19 

Cblabolm  &  Evana  Co 

Hired  men 

74.00 

30 

880.83 

31 

Jobn  McCaffrey 

50.54 
18.00 

33 

Qolncy  Coal  Co 

S8 

D.Tipton 

0.35 

34 

Hifedmen 

64.00 

35 

T.Nodler 

33.98 
18.26 

38 

D.Santo 

37 

BUawortti  &  Biffff 

.94 

38 

Hired  men 

685.18 

Total  

4,408.36 

84.26 

8,300.83 

318.58 

625.72 

8.82 

75  58 

Deetmb^r,  1S97. 
Hired  men 

1 

364.00 
77.60 
4.99 

75w00 

179.00 

3 

do 

77.50 

8 

MolOroy  Iron  Worka  Co 

Total 

4.99 

888.49 

76.00 

179.00 

82.49 

January,  1898. 
Hired  men 

69.13 

390.00 

6.88 

1.56 

8.68 

394.76 

10.00 

60.13 

do 

75.00 

215.00 

MoSlroy  Iron  Works  Co 

Chaa.DeliIe 

5.68 

L55 

Seither  &  Cherry  Co 

8.58 

Hired  men 

290.00 

4.75 

H.BtMi^i^nf  .   ., 

10.00 

Total 

884.88 

78.56 

505.00 

4.75 

78.88 

February,  1898. 

Jamea  &  Laagblina,  limited  .. 
Hired  men 

1 

33.00 

290.00 

1.25 

17.19 

38.00 

2 

290.00 

8 

A.  Wf»b<*r  Co^  .* - 

1.35 

4 

£d.Schlotter 

17.10 

Total 

331.44 

290.00 

1      41.44 

SS=^S=3? 

^=-*^— 

*■■ 
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DeioUed  tiaUvMni  of  expendiiuret  far  operating  $Hag  hoaU  and  dredge  hoaU  on  Uppet 
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•8 

To  whom  pftid. 

Total 

Office 
ezpenaea, 
snperin- 

and  con- 

Labor. 

Sabsist- 
enoe. 

Fad. 

Ex- 

Be. 
paiia. 

I 

March,  1898. 
Hind  men 

$420.00 

290.00 

2.71 

84.19 

$420.00 

3 

do 

$290.00 

8 

A.WeberCo    

$2.71 

4 

Hind  mm. 

84.10 

Total 

790.90 

420.00 

290.00 

86.90 

.Apra.l«fi». 
F.B.  Martin 

1 

11.28 

1.30 

789.99 

118.82 

11.28 

2 

Wilkinson  ft  Co 

L80 

8 

Hirfld  men  ................... 

739.99 
116.82 

4 

do 

Total     

809.39 

11.28 

856.81 

1 

1.30 

May,  1888. 
J.  W.  Ermfin............ 

1 

11.00 
09.00 
134.20 
182.00 
61.00 
0.00 
40.45 
10.10 
20.50 
11.57 
270.80 
27.75 
17.50 
80.80 
81.71 
21.64 
18.90 
18.00 
8.89 
3.99 
3.00 
10.06 
1,165.00 
15.85 

11.00 

% 

Whitebreast  Fael  Co 

$69.60 
134.26 
132.00 

8 

John  McCafi^y 

The  Con.  Coal  Co.  of  St.  Louie. 
Baffle  Boat  Btora  Co 

4 

, 

5 

$4L20 

10.71 

0 

Ellsworth  ftKiffff 

6.60 

7 

Standanl  Oil  Co  r. 

4&45 

8 

Wilkinson  &  Co 

10.10 

9 

Mist.  Coal  and  Ice  Co 

20.50 

10 

M  L.Boy1ea 

; :; 

11-57 

11 

Bnck- Reiner  Co...... 

$239.15 

31.15 
2.10 

12 

Hess  Broa 



25.56 
17.50 
30.30 
31.71 
21.64 
18.90 
18.09 
8.69 

18 

14 

D.  Saiito 

. 

15 

T.Nodler 

» 



16 

Lonis  Schaefer 

17 

John  Grandmeyer 



18 

JehlenBros 

19 

H.  J.  Forschler 

20 

J.W.Stewart 

3.99 

21 

C.  W.  Durham 

3.00 
10.06 

22 

D.Tipton 

23 

Hireu  men  ....^.  ............rr 

1, 105. 00 

24 

do 

. 

15.35 

Total 



2.145.36 

13.06 

1,165.00 

411.54 

335.86 

125.07 

94.88 

June,  1888. 
Wm.A.Sutor 

1 

66.00 

99.00 

110.25 

220.00 

00.41 

180.00 

22.51 

88.40 

19.48 

1&51 

6.28 

6.25 

88.61 

16.81 

17.68 

10.83 

5.80 

9.75 

12.62 

15.81 

8.00 

6.96 

2.39 

4.49 

8.50 

Uw28 

66.00 
99.00 
110.25 
220.00 
60.41 
130.00 

2 

C.  G.  Hartin 

8 

do 

4 

C  S.Macj 

5 

Jnhn  M  A/:B,ifrnv 

* 

8 

Crown  Coal  and  Tow  Co 

H.  J.  Fonehler 

7 

22.26 
37.40 
19.48 
18.51 
6.28 
6.25 
83.61 
16.31 
17.58 
10.83 

.25 
1.00 

8 

Hess  Brothers 

9 

C.  Schroeder 

10 

Bergostt  Grooerv  Co 

11 

J  li.  Rcroffiim ...... ...t....... 

12 

Gentskow  Brothers 

18 

J.Eieffor 

14 

..    do 

15 

John  I^owell.. ................ 

16 

Jacob  Stocke 

17 

E.  H.  Kortkamp  Jewelry  Co . . 
Herman  Rinne 

5.») 
9.75 
1.25 

18 

19 

T.Nodler...- 

11.87 
15.31 
8.00 

20 

Frank.I.WeoHS 

21 

A.  J.StiUwell  Meat  Co 

Whitebreast  Fuel  Co.  of  III. . . 

MoBlroy  Iron  Works  Co 

Weyerhanaer  A.  I>enkmann . . . 
J.Sesrist 

22 

6.96 

28 

2.89 

24 

4.49 

25 

8.50 
15.26 

M 

Chaa.J.Long 

Digitized  by  LjOOQIC 


APPENDIX  Z — ^BBPOBT   OP   CAPTAIN  T0WN8END* 


1741 


DtfteiM  $iatemeni  af  escpm^twrf  for  operaHnf  mum  hoatB  and  dredge  hoaU  an  Upper 
Mieeieeippi  Biwrfar  thefieeal  year  ending  June  SO,  i^^—CoD  tinned. 


6 

To  whom  paid. 

Total. 

Office 
expenses, 
snperin- 
tendence, 
andcon- 
Ungen- 
oies. 

Labor. 

Sabsist- 
enoe. 

Fuel. 

Ex- 
pense. 

Be- 
pairs. 

27 

JuM,  isas— Conlinned. 
CSobroeder 

$9.85 

8k  60 

1,163.17 

1,282.67 

203.83 

53.28 

19.04 

17.85 

6.30 

132.68 

95.56 

31.93 

635.00 

8.16 

68.63 

31.15 

$9.85 

28 

Quinoy  Coal  Co 

$34.60 

29 

Mired  men 

$1,163.17 
1,282.67 

30 

do 

81 

Berderbeoke-Mlller  Co 

Louis  Law 



184.86 

53.28 

19.04 

17.85 

6.30 

132.68 

$18.97 

32 

88 

Rankin  &  Dodge 

34 

James  &KleinT 



85 

Barllngton  Creamery  Co 

J.S.6flmor« 

36 

87 

H.S.  Cable 

95.56 

88 

Davis  Co 

81.98 

89 

Hired  men 

$635.00 

40 

J.CMcElbeme 



8.16 

41 

Paridon  &Son 

$68.63 

42 

JohnMcCaifrey ...... 

Totd 

31.15 

4,752.70 

635.00 

2,445.84 

665.31 

853.93 

77.11 

75.51 

SnrMMiry  of  expenditwree  for  operating  $nag  hoaU  and  dredge  boats  on  Upper  Miseiseippi 
Biver  for  fieeal  year  ending  June  SO,  1898, 


Office  ex- 
penses, 
superin- 
tendence, 
and  con- 
tingen- 
cies. 

Care,  repair,  and  operating  snag  boats  and  dredge  boats. 

Konth. 

Labor. 

Subsist- 
ence. 

Fuel 

Expense. 

Bepaira. 

Total. 

Grand 
totaL 

1897. 

July 

$140.73 
328.54 
237.77 
405.87 
818.58 

$176.26 
598.56 
881.28 
1,124.44 
625.72 

153.81 
21.10 
70.41 
8.82 

'"$26*29* 
88.38 
197.68 
75.56 
82.49 

78.88 
41.44 
86.90 
1.30 
94.83 
75.51 

$324.59 
4,176.58 
1,850.82 
4,108.40 
4,819.00 
261.49 

688.18 
831.44 
376.90 
858.11 
2,132.80 
4,117.70 

$324.59 
4,259.78 
1,926.27 
4, 189. 15 
4,403.25 
836  49 

Angust 

September 

$83.26 
75.46 
80.75 
84.25 
75.00 

76.66 

$3;074.83' 

1,122.34 

2.810.  SO 

8,800.82 

179.00 

505.00 
290.00 
290.00 
856.81 
1,165.00 
2,445.84 

October 

Kovember 

Beoember 

1898. 
iTaniiary  ..r.-- 

4.75 

66i  68 

Pebmary 

83L44 

Marob.r. 

420.00 
11.28 
13.06 

635.00 

796.90 

April 

860  39 

fiay. ... :: 

411.54 
665.31 

335.86 
853.93 

125.07 
77.11 

2,145.86 
4,752.70 

jS^::...;.:...:::: 

Total 

1,554.59 

15,689.14 

2,502.84 

4,091.05 

463.67 

848.71 

23,445.41 

25,000.00 

bepobt  of  mb.  c.  w.  dcbham,  assistant  bn6inebb. 

United  Statss  Engineer  Office^ 

Bock  Island,  III,  July  1, 1898. 

Captain:  I  have  the  honor  to  proBent  my  report  on  the  operations  of  snag  boats 
and  dredge  boats  on  Upper  Mississippi  River  for  the  fisoal  year  ending  June  90, 1898. 

Operations  of  snag  hoot  General  Barnard.— The  Barnard  was  in  commission,  for  the 
purpose  of  removing  snags  and  other  obstructions  between  Minneapolis  and  month 
of  Missouri  River,  fh>m  July  1  to  November  12, 1897,  and  from  April  24  to  June  80, 
1898.  No  special  work  was  done  by  her  in  1897,  except  the  removal  of  ten  large 
pieces  of  rook  from  the  landing  at  Rock  Island.  During  the  winter  of  1897-98  she 
lay  in  the  Des  Moines  Rapids  Canal  above  middle  lock,  and  received  small  repairs 
before  coming  out  in  the  spring. 
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Summary  of  operations  ofinag  hoat  General  Barnard  for  fieoal  year  ending  June  SO,  1898, 

Snags  remoYed 154 

Leaning  trees  pulled  baok * 78 

Leaning  trees  felled 8,893 

Wrecks  removed 8 

Cribs  removed 1 

Rocks  removed 10 

Bnoys  placed 83 

Ring  bolts  placed 2 

Surveys  made  (days) 2 

Miles  run 8,819 

OperaiionB  of  enag  hoat  J,  G,  Par^0.~Durinff  the  fiscal  year  the  Parlce  was  used  as 
a  tawboat  on  construction  work  between  the  Illinois  and  Missouri  rivers. 

Operatione  of  dredge  Phccnix  and  tender.^FTom  July  17  to  August  31, 1897,  the  above 
plant  was  engaged  m  removing  a  small  towhead  near  Turners  Landing,  in  dredging 
a  basin  for  a  winter  harbor  at  Portage  1,200  feet  long,  80  feet  wide,  and  8  feet  deep 
at  low  water,  and  in  removing  150  feet  of  the  outer  end  of  the  wing  dam  opposite 
foot  of  Piasa  Island.  In  the  above  work  there  were  40,743  cubic  yards  of  material 
dredged,  at  a  cost  of  $2,838.57.  This  plant  was  employed  August  31  to  November  13. 
1897,  in  removing  the  rock  near  Gregorys  Landing  and  opposite  Keokuk,  shatterea 
by  drill  boat  No.  6  earlier  in  the  season.  At  Keokuk  the  area  blasted  over  was  10,752 
square  feet;  at  Gregorys  Landing,  5,044  square  feet.  At  both  places  894  solid  cubic 
yards  rock  were  broken  and  6,921  cubic  yards  of  broken  rock,  sand,  and  other  debris 
were  taken  up  and  removed. 

The  cost  of  this  work  was  $3,971.73,  but  the  expenditure  prior  to  July  was 
$5,854.58,  making  a  total  of  $9,826.31  for  the  rock  excavation  at  Gregorys  Landing 
and  Keokuk. 

.  Operatione  of  drill  hoat  No,  ^.— Drill  boat  No.  6  and  tender  Mae  were  employed  dur- 
ing the  entire  month  of  June,  1898,  in  breaking  up,  bv  blasting,  certain  ledges  or 
patches  of  rock  in  midchannel  near  the  month  of  Henderson  River.  The  material 
was  a  hard  sandstone,  and  several  large  bowlders  were  met  with.  The  area  covered 
bv  the  drill  boat  was  15,872  square  feet,  in  which  911  holes  were  drilled  and  852 
blasted ;  2,350  pounds  of  rackarock  were  used,  resulting  in  the  breaking  up  of  693 
solid  cubic  yards  of  rock.  It  is  proposed  to  remove  the  broken  materiafby  dredge 
at  an  early  day 

The  cost  of  this  work  to  date  is  $1,860.15. 

Summary  of  expendiiuree. 

Snag  boat  General  Barnard $14,720.12 

Dredging  at  Portage,  Turners,  and  Alton 2,838.57 

Rock  excavation,  Keokuk  and  Gregorys  Landing 4, 026. 57 

Rock  excavation  near  mouth  of  Henderson  Ri  ver 1, 860. 15 

Superintendence  and  office 1,554.59 

Total 25,000:00 

RIVBR  NOTES. 

In  1897  the  river  was  high  until  July,  when  it  fell  gradually,  but  was  never  very 
low  during  the  season.  In  1898  the  river  has  remained  at  a  good  boating  stage  to 
the  present  time. 

Availahle  channel  d^the,  in  feet,  at  tke  woret  hare  at  low  etagee  in  18&7^  a$  found  hy  tke 
anag  hoat  General  Barnard, 

Between  St,  Paul  and  Lake  Pepin  {61  miZes). —The  Barnard  found  no  bar  on  which 
there  was  not  more  than  4  feet. 

Reeds  Landing  to  Winona  {41  miles),— Beet  Slough,  4;  Rollingstone,  8.5  (later 
improved). 

WinoAa  to  Bock  Island  {iS77  miles),— Below  Comanche,  4. 
Book  Island  to  Dee  Moines  Bapids  {118  miles).— Buffalo,  4 :  Illinois  Chute,  4. 
Keokuk  to  Missouri  Biver  {184  utiles). —Cincinnati  Landing,  4;  foot  of  Hickory 
Chute,  3.5;  Thomas  Chute,  4;  Turners,  3.6. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Durham,  Assistant  Engineer. 
Capt.  C.  McD.  T0WN6END, 

Corps  of  Engineers,  U.  3.  A, 
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Z    2. 

mPBOYEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  MOUTH  OP  MISSOURI 

RIVER  AND  ST.  PAUL. 

The  work  performed  under  this  appropriation  consists  chiefly  in  the 
permanent  improvement  of  through  navigation^  but  improvements  at 
harbors  and  other  localities  are  frequently  made  under  allotments  as 
provided  in  the  various  acts  of  Congress. 

The  original  condition  of  the  channel  between  the  Missouri  Biver  and 
St.  Paul  was  such  that  at  low  stages  the  larger  boats  were  unable  to 
proceed  farther  up  the  river  than  La  Orosse  or  Winona,  while  at  extreme 
low  water  navigation  was  impeded  at  points  much  lower.  The  project 
for  its  improvement  was  adopted  in  1878,  and  contemplates  the  closure 
of  chutes,  revetment  of  caving  banks,  and  contraction  of  the  channel 
by  wing  dams,  so  as  to  obtain  a  channel  of  a  depth  of  4}  feet  at  low 
water,  to  be  eventually  increased  to  6  feet. 

At  the  close  of  the  last  fiscal  year  there  had  been  expended  on 
improvements  $7,273,035.78,  which  has  resulted  in  such  an  improved 
condition  of  the  channel  as  to  permit  the  passage  of  the  largest  boats 
at  very  low  stages  through  to  St.  Paul. 

At  the  beginning  of  this  fiscal  year  there  was  available  for  the  work 
(938,974.07.  During  the  past  year,  for  the  permanent  improvement  of 
through  navigation,  work  of  dam  construction,  shore  protection,  dredg- 
ing, removal  of  rock,  etc.,  has  been  carried  on  by  hired  labor  and  use 
of  Government  plant  between  St.  Paul  and  Lake  Pepin,  between  Queens 
Bluff  and  Prairie  du  Ohien,  at  Bock  Island  Eapids,  between  Keiths- 
burg  and  Nashville,  between  Keokuk  and  Quincy,  between  Quincy  and 
Hamburg,  and  between  the  Illinois  and  Missouri  rivers;  under  formal 
contract,  between  Beeds  Landing  and  Trempealeau,  Minneiska  and 
Queens  Bluff,  Dubuque  and  Le  Claire,  Bock  Island  and  Keithsburg, 
Keithsburg  and  Nashville,  Keokuk  and  Quincy,  and  between  Hamburg 
and  the  UUnois  Biver. 

Under  the  various  allotments  made  by  act  of  Congress,  operations 
have  been  undertaken  at  harbor  at  Burlington,  Iowa;  dredging  Quincy 
Bay,  Illinois;  Warsaw  to  Quincy  levee,  Illinois;  Flint  Creek  to  Iowa 
Biver  levee,  Iowa;  harbor  of  refuge  at  Kings  Coulee,  Lake  Pepin, 
Minnesota;  harbor  at  Dubuque,  Iowa;  harbor  at  Muscatine,  Iowa; 
steamboat  landing  at  Quincy,  III.,  and  Sny  Island  levee,  Illinois. 

Between  8t.  Paul  and  Lake  Pepin. — ^Necessary  repairs  were  made  to 
the  shore  protection  and  wing  dams  previously  constructed  between 
St.  Paul  and  Prescott;  a  wing  dam  was  constructed  between  wing 
dams  15  and  16,  opposite  Kaposia  Light,  and  two  wing  dams  near 
Island  15.  Above  Smiths  Bar  6,125  linear  feet  of  shore  protection  was 
constructed  on  the  right  bank  and  2,420  feet  on  the  left  bank,  and  6 
wing  dams  were  built.  Above  Island  20. 6  dams  were  built  and  the 
right  bank  above  the  dams  was  protected  for  a  distance  of  2,420  feet. 
The  work  was  done  by  hired  labor  and  with  Government  plant. 

Beeds  Landing  to  Trempealeau. — Work  on  this  section  was  done  under 
a  contract  with  Fetter  &  Crosby,  of  La  Crosse,  Wis.,  dated  December 
24, 1896.  Above  Crats  Island  (below  Wabasha)  4  wing  dams  were 
constructed  from  the  left  bank  to  straighten  the  channel  at  this  local- 
ity. Above  Teepee-Ota  Point,  on  the  left  bank,  a  lateral  dam  of  a 
length  of  3,170  feet  was  built,  and  opposite  the  point  a  wing  dam  was 
located.  Below  Grand  Encampment  Island  the  river  was  contracted 
by  3  wing  dams  extending  from  the  right  bank.    Opposite  Alma  6 
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wing  dams  were  constnicted  to  maintain  the  channel  along  the  front  of 
the  town,  and  the  chnto  of  Island  43  was  closed.  Two  wing  dams  were 
also  bailt  from  the  left  bank  at  Rollingstone  Bar,  above  Fountain  City, 
and  the  old  dams  were  raised  and  extended* 

MinneiaJca  to  Queens  Bluff.-^The  work  on  this  section  is  being  done 
nnder  conti*act  with  Fetter  &  Orosby,  dated  September  28, 1897.  Five 
wing  dams  were  cohstmcted  at  Bollingstone  Bar,  completing  the  sys- 
tem begun  nnder  the  preceding  contract  The  old  wing  dam  at  the 
head  of  Bollingstone  was  repaired,  and  770  feet  of  shore  protection 
was  built  opposite  Island  55.  The  contract  was  still  in  force  at  the 
close  of  the  fiscal  year. 

Queens  Bluff  to  Prairie  du  Ohien. — In  the  vicinity  of  Winona  closing 
dams  across  Blacksmith  Slough  and  below  Islands  71  and  72  were 
raised  and  repaired;  4,400  feet  of  Bichmond  Island  were  revetted  to 
an  elevation  of  +3.0  feet;  3  wing  dams  were  constructed  on  the  oppo- 
site shore;  3  old  dams  were  raised  and  extended,  and  2  wing  dams 
built  above,  1  extending  from  Island  87  and  the  other  from  the  right 
bank.  The  old  closing  dam  behind  93  was  raised  and  the  head  of  the 
island  revetted  for  a  distance  of  700  feet.  Below  La  Orosse  repairs 
were  made  to  closing  dams  and  Island  110  was  revetted.  Below  the 
mouth  of  Boot  Biver  the  shore  protection  was  extended  a  distance  of 
9,800  feet  and  the  wing  dams  opposite  were  raised  and  extended.  In 
Goon  Slough  4,650  feet  of  the  right  bank  was  revetted.  Opposite 
Britts  Landing  2,865  feet  of  the  shore  were  protected  and  closing  dams 
raised  and  repaired.  At  De  Soto  the  work  of  closing  the  slough  at 
Main  street  and  revetting  the  left  bank  of  the  river  was  in  progress  at 
the  close  of  the  fiscal  year. 

Operations  in  this  section  have  been  carried  on  by  hired  labor  and 
with  Government  plant. 

Dubuque  to  Le  Claire.-^  At  the  close  of  the  last  fiscal  year  this  section 
of  the  river  was  being  improved  under  a  contract  with  Albert  Kirch- 
ner,  dated  December  14, 1896,  for  construction  of  wing  dams  and  shore 
protections  irom  Dubuque  to  Olinton.  The  contract  was  completed  by 
the  construction  of  2,340  feet  of  shore  protection  on  the  left  bank  of  the 
river  above  Fulton.  Work  was  resumed  under  a  contract  with  George 
W.  Farley  &  Co.,  dated  September  18, 1897.  The  upper  end  of  Nine 
Mile  Island  was  revetted  for  a  distance  of  2,825  feet,  and  a  chute  oppo- 
site the  island  was  closed.  One  thousand  six  hundred  and  eighty  linear 
feet  of  shore  protection  was  constructed  at  the  head  of  Island  233  and 
900  linear  feet  on  Island  241.  At  the  close  of  the  fiscal  year  the  con- 
tractors were  engaged  in  closing  the  chute  behind  Island  283. 

Bock  Island  Rapids. — Bepairs  were  made  to  existing  dams  where 
required.  Below  Duck  Greek  Ohain,  Dam  18  was  extended  to  the  Illi- 
nois shore  and  a  stibmerged  dam  built  below  it.  In  widening  the  chan- 
nel through  the  chains  two  steam-drill  boats  have  been  employed 
blasting  rock  and  dredge  Ajaa  in  removing  it.  Fine  thousand  five 
hundred  and  three  ctibic  yards  of  solid  rock  were  blasted,  12,093  cubic 
yards  of  rock  excavikted,  and  22,187  cubic  yards  of  bowlders,  loose  rock, 
and  clay  dredged. 

Rock  Island  to  Keithsburg. — At  the  close  of  the  last  fiscal  year  work 
was  uiider  way  in  this  portion  of  the  river  under  a  contract  entered  into 
with  Patterson  Brothers,  approved  January  2, 1897,  for  the  construction 
of  brush  and  rock  dams  and  shore  protections  between  Bock  Island  and 
Muscatine.  Below  Bock  Biver  3  wing  dams  were  built  firom  the  Illinois 
shore  and  1  from  the  Iowa  side.  In  the  vicinity  of  Montpelier  6  wing 
dams  were  constructed  from  the  island  shore  oppostto,  with  the  view 
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of  cutting  off  a  side  chanDol  and  contracting  the  waterway.  Near 
¥airi)ort,  Wyoming  Chute  and  the  small  chute  below  islands  329  and 
33'J  were  closed,  a  landing  pier  was  built  at  Andalusia,  430  linear  feet 
of  shore  was  revetted  near  Muscatine,  and  minor  repairs  were  made 
to  other  x>ortions  of  the  work.  Operations  under  this  contract  were 
completed  September  20, 1897. 

Work  was  resumed  under  a  contract  with  the  same  parties,  approved 
October  11, 1897,  for  the  construction  of  brush  and  rock  dams  and  shore 
protections  between  Eock  Island  and  Keithsburg.  A  wing  dam  was 
built  from  the  Iowa  shore  below  Fairport,  2  closing  dams  were  con- 
structed across  small  chutes  near  foot  of  Hershey  Slough,  and  shore 
protection  was  built  at  Illinois  Oity  Landing,  above  Port  L<>uisa,  and  on 
tiie  right  bank  of  Hershey  Chute. 

Keithsburg  to  Nashville. — On  this  section  of  the  river  work  was  per- 
formed both  by  contract  and  by  hired  labor  with  use  of  Government 
plant. 

By  hired  labor:  A  small  chute  opposite  Oquawka  was  closed  and  the 
head  of  tiie  towhead  protected.  Six  thousand  six  hundred  and  thirty 
feet  of  bank  was  revetted  below  Oquawka,  3,320  feet  at  the  month  of 
Henderson  Biver,  1,325  feet  on  towhead  opposite,  3,042  feet  on  Island 
373,  and  1,130  feet  on  the  towhead  at  the  foot  of  Island  375.  Between 
the  mouth  of  Henderson  Biver  and  the  foot  of  Island  373, 3  wing  dams 
were  constructed,  and  the  chute  between  Island  375  and  the  towhead 
below  was  closed.  Below  Dallas  2  wing  dams  were  built  and  the  dams 
opposite  Pontoosuc  raised  and  strengthened.  Dam  C,  above  the  Fort 
Madison  bridge,  was  extended,  and  the  revetment  of  Dutchmans  Island 
completed. 

By  contract :  Under  a  contract  approved  January  2, 1897,  with  Albert 
Kirchner,  8,004  feet  of  bank  was  protected  at  Grutchfield  Prairie,  on 
the  Iowa  side  of  the  river,  above  Oquawka.  Below  this  revetment  three 
wing  dams  were  built  To  concentrate  the  river  into  one  channel,  a 
closing  dam  was  constructed  in  Dasher  Slough,  opposite  Oquawka,  and 
1,270  feet  of  bank  revetted  on  Illinois  shore  opposite  Island  360. 

Keohuk  to  Quincy.—By  hired-labor  work,  1,730  feet  of  Island  407  was 
revetted,  and  repairs  were  made  to  5,866  feet  of  shore  protection. 
Under  a  contract  with  Albert  Kirchner,  approved  January  2, 1897,  a 
closing  dam  was  built  In  the  chute  behind  Buzzards  Island,  and  the 
shore  protection  on  that  island  extended  1,800  feet.  The  Illinois  shore 
above  was  revetted  for  a  distance  of  1,340  feet,  and  that  below  Gregory 
repaired.  The  shore  protection  on  Island  419  was  repaired  and  that 
on  La  Grange  Island  extended  445  feet.  In  the  vicinity  of  Cottonwood 
Island  four  wing  dams  were  built  from  the  Illinois  shore  and  two  from 
the  Missouri  shore  above  the  island;  the  closing  dam  behind  the  island 
and  wing  dam  at  its  head  were  repaired,  and  the  shore  protection  on 
Illinois  bank  opposite  was  raised  to  the  top  of  the  bank,  as  also  700 
feet  on  Missouri  shore,  above  the  Quincy  Bridge.  Below  La  Grange 
the  shore  was  revetted  a  distance  of  1,900  feet,  and  the  revetment  oppo- 
site Hogback  Island  carried  to  the  top  of  bank  and  extended  1,100  feet. 

Qnincy  to  Hamburg. — One  wing  dam  was  constructed  opposite 
Quincy,  and  four  6  miles  below.  From  the  Illinois  shore  opposite  Cave 
Hollow  two  wing  dams  were  completed  and  a  third  begun.  Banks 
were  revetted  at  the  following  points:  Ortons  Island,  1,450  linear  feet; 
Fabius  Island,  2,919  feet;  Head  of  Hickory  Chute,  Missouri  shore, 
1,775  feet;  Island  462,  3,400  feet;  Island  468,  3,000  feet.  This  work 
was  done  by  hired  labor  and  Government  plant. 

Hamburg  to  lUinois  22iver.— This  portion  of  the  river  was  improvea 
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under  a  contract  with  Albert  Eirchner,  approved  January  2, 1897,  and 
nnder  contract  with  James  Short,  approved  September  27, 1897.  Under 
the  first  contract,  a  trailing  dam  was  constructed  above  Turners  Island 
and  connected  with  the  Illinois  shore;  the  chutes  on  the  opposite  side 
of  the  river  were  closed  by  three  dams.  Banks  were  revetted  at  Ster- 
ling Landing,  at  the  head  of  Sterling  Island,  and  2,325  feet  on  the  Mis- 
souri shore,  opposite  Turners  Island.  Under  the  contract  with  James 
Short,  the  revetment  opposite  Turners  Island  was  extended  1,000  feet, 
a  trailing  dam  constructed  at  the  foot  of  Turners  Island,  a  closing  dam 
constructed  in  the  chute  behind  Sandy  Island,  and  five  submerged  dams 
built— two  from  upper  end  of  Iowa  Island  and  three  from  the  Illinois 
shore  above  Brocks  Landing. 

lUinois  Biver  to  Missouri  Biver. — ^This  work  was  done  by  hired  labor 
and  use  of  Government  plant.  Trailing  dams  were  constructed  at  Eiv- 
erside  Park,  Hop  Hollow,  opposite  Search  Island,  and  between  Portage 
Island  and  Eagle  Nest  Island.  In  the  chute  behind  Eagle  Nest  Island 
a  closing  dam  was  constructed  to  increase  the  flow  in  the  main 
channel. 

The  following  is  a  brief  synopsis  of  the  operations  under  and  of  the 
conditions  of  the  various  special  allotments  made  by  act  of  Congress: 

Constructing  a  harbor  of  refuge  on  the  west  shore  of  Lake  Pepin, 
Mississippi  Biver j  at  or  near  Kings  Coulee,  between  Lake  City  and  Beeds 
Landing,  Minnesota.^-Thirty  thousand  dollars  was  allotted  for  this 
purpose  by  act  of  Congress  of  June  3, 1896.  At  the  close  of  the  last 
fiscal  year  about  400  linear  feet  of  the  pier  forming  the  harbor  had 
been  constructed.  During  the  past  season  the  pier  has  been  extended 
150  feet,  and  work  is  now  in  progress  on  50  feet  additional.  The  pier 
is  constructed  of  a  foundation  course  of  gravel  protected  with  riprap, 
and  a  substructure  of  brush  and  stone  extending  to  a  height  of  12 
feet  above  low  water  of  1864,  with  a  width  of  crown  of  10  feet,  and 
slopes  of  about  1  on  1. 

Harbor  at  La  Crosse,  Wisconsin. — The  river  and  harbor  act  of  June 
3, 1896,  allotted  (5,000  for  maintaining  this  harbor.  As  the  results  of 
a  survey  ordered  by  the  same  act  were  such  as  to  show  that  about 
$17,000  was  needed  to  perform  x>roper  work,  the  sum  allotted  was 
reserved  until  further  funds  became  available. 

Bemoval  of  bars  at  Dubuque,  Iowa. — In  the  act  making  appropriation 
for  sundry  civil  expenses,  approved  June  4, 1897,  $30,000  was  allotted 
for  <<  removing  the  sand  bar  which  obstructs  the  channel  of  the  Missis- 
sippi Biver  in  front  of  Dubuque,  Iowa,  and  the  entrance  to  the  harbor 
of  refuge  at  Dubuque,  Iowa."  For  the  purpose  of  removing  these 
obstructions  a  contract  was  entered  into  with  Charles  H.  Appleton, 
approved  September  16, 1897.  The  contract  was  completed  June  25, 
1898, 114,937  cubic  yards  of  material  having  been  removed. 

Harbor  at  Book  Island,  HI. — ^The  river  and  harbor  act  of  June  3, 1896, 
allotted  $5,000  for  maintaining  the  harbor  at  Bock  Island,  111.  Work  on 
this  project  was  in  progress  at  the  close  of  the  last  fiscal  year,  when  300 
feet  of  the  steamboat  landing  had  been  improved  by  the  removal  of 
2,243  cubic  yards  of  rock.  The  work  was  completed  as  far  as  funds 
available  would  permit  by  the  removal  of  rock  a  farther  distance  of  100 
feet.  The  excavation  was  carried  to  a  depth  of  4  feet  below  low  water 
of  1864.    The  total  amount  of  material  removed  was  3,850  cubic  yards. 

Harbor  at  Muscatine,  Iowa. — ^The  act  approved  June  4, 1897,  making 
appropriation  for  sundry  civil  expenses,  allotted  $15,000  for  "removing 
the  sand  bar  which  obstructs  the  channel  in  front  of  Muscatine,  Iowa." 
A  contract  was  entered  into  with  A.  J.  Whitney,  approved  September 
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8, 1897,  for  the  removal  of  this  obstruction.  The  bar  was  dredged  to  a 
depth  of  G  feet  at  low  water,  and  the  work  completed  June  28, 1898, 
89,590  cabic  yards  of  material  having  been  removed. 

Harbor  at  Burlingtany  Iowa. — Of  an  allotment  of  $5,000  for  dredging 
the  harbor  at  Burlington,  contained  in  the  river  and  harbor  act  of 
September  19, 1890,  there  remained  a  balance  of  (3,094.38  at  the  close 
of  the  last  fiscal  year.  As  there  has  been  some  deposit  since  the  har- 
bor front  was  dredged  in  1890,  this  balance  was  expended  in  redredg- 
ing  the  harbor,  the  Government  dredge  Phcenix  being  employed  for  the 
purpose.    The  amount  of  material  removed  was  8,799  cubic  yards. 

Dredging  Quincy  Bay^  Illinois. — The  river  and  harbor  act  of  June  3, 
1896,  provided  $15,000  for  dredging  the  channel  in  Quincy  Bay.  Under 
this  allotment  work  was  begun  with  Government  plant  on  June  2, 1898. 
At  the  close  of  the  fiscal  year  37,209  cubic  yards  of  material  had  been 
excavated,  the  depth  of  cut  being  6  feet  below  low  water. 

Steamboat  landing  at  Quincy^  III. — In  the  river  and  harbor  act  of 
June  3, 1896,  there  was  allotted  $10,000  for  <<  removing  the  sand  bar  in 
front  of  the  steamboat  landing  at  Quincy,  in  the  State  of  Illinois." 
During  the  fiscal  year  ending  June  30, 1897, 42,000  cubic  yards  of  mate- 
rial  were  dredged  and  removed  from  the  bar,  but  the  cuts  were  illed 
during  the  next  high  water.  The  wing  dam  on  the  opposite  side  of  the 
river  has  been  extended  363  feet,  with  more  success,  having  caused  the 
river  currents  to  cut  away  about  800  feet  of  the  lower  part  of  the  bar. 
The  balance  available,  $4,902.57,  is  being  held  until  the  final  results 
from  this  contraction  of  the  river  can  be  obtained. 

8ny  Island  Levee. — The  river  and  harbor  act  of  June  3, 1896,  allotted 
$50,000  for  <Hhe  protection  from  erosion  of  the  east  bank  of  the  Missis- 
sippi Biver  along  and  in  front  of  the  Sny  Island  Levee,  in  the  counties 
of  Adams,  Pike,  and  Galhoun,  in  the  State  of  Illinois,  and  for  the 
improvement  and  maintenance  of  the  channel  of  the  river  by  revetment 
works  or  otherwise."  This  allotment  has  been  applied  to  the  construc- 
tion of  shore  protection  and  dams  at  such  localities  as  would  not  only 
improve  the  low- water  channel  of  the  river,  but  also  afford  protection 
to  the  Sny  Levee  from  caving  banks.  Six  thousand  eight  hundred  and 
seventy-five  feet  of  bank  at  Cincinnati  Landing  was  revetted,  the  chute 
closed  behind  Cottel  Island,  and  a  wing  dam  constructed  above  to 
divert  the  current  from  the  levee  at  this  place.  A  closing  dam  was  also 
built  above  North  Fritz  Island  for  the  purpose  of  diverting  the  water 
and  preventing  caving  in  the  slough  behind  the  island,  and  concen- 
trating the  water  in  the  navigable  channel  of  Hickory  Slough. 

Warsaw  and  Quincy  Levee. — ^The  river  and  harbor  act  of  June  3, 1896, 
provided  $5,000  for  the  << repair  and  maintenance  of  the  natural  and 
artificial  banks  from  Warsaw  to  Quincy."  The  funds  allotted  were 
expended  in  closing  a  crevasse  in  the  levee  at  Station  295,  which 
occurred  during  the  flood  of  1897. 

Flint  Creek  to  Iowa  River  Levee. — In  the  act  making  appropriations 
for  sundry  civil  expenses,  approved  June  2, 1895,  it  is  provided  that 
<'  $85,000  shall  be  expended  to  commence  the  work,  under  the  direction 
of  the  Secretary  of  War,  from  the  mouth  of  Flint  Creek,  in  Des  Moines 
Oonnty,  State  of  Iowa,  and  running  along  the  west  bank  of  the  river, 
with  a  view  to  improving  the  navigation  by  preventing  the  water  from 
overflowing  the  natural  and  artificial  banks  along  that  part  of  the  river 
and  by  deepening  the  channel."  The  river  and  harbor  act  of  June  3, 
1896,  allotted  $75,000  for  continuing  the  improvement,  and  the  sundry 
dvil  act  of  June  4, 1897,  made  a  further  allotment  of  $50,000  for  the 
same  purpose,  making  a  total  of  $210,000.    At  the  close  of  the  last 
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fiscal  year  22  miles  of  levee  had  been  constructed,  containing  764,188 
cubic  yards,  and  3,304  feet  of  the  bank  of  the  Iowa  Biver  protected 
from  caving.  Daring  the  present  fiscal  year  there  have  been  pat  in 
place  360,016  cubic  yards  of  earth,  extending  the  levee  line  aboat  4 
miles.  The  estimate  of  cost  of  this  levee  from  the  preliminary  sarvey 
was  $305,000.  In  the  last  annual  report  this  estimate  is  reduced  to 
$250,000.  I  am  of  the  opinion  that  this  redaction  is  not  advisable,  the 
section  adopted  being  a  weak  one,  particularly  if  there  should  be  any 
increase  in  flood  heights  due  to  levee  construction. 

The  details  of  the  above-mentioned  improvements  are  given  in  the 
appended  reports  of  assistants  in  local  charge. 

Commercial  statistics  accompany  my  report  on  operating  snag  boats 
and  dredge  boats  on  the  Upper  Mississippi  Biver. 

Oeneral  remarks. — ^The  improvement  of  the  Upper  Mississippi  Biver 
has  been  carried  on  gradually,  giving  the  river  itself  opportunity  to 
assist  in  the  formation  of  proper  channels.  The  project  adopted  for 
its  improvement  daring  the  past  twenty  years  contemplates  utilizing 
only  the  low- water  discharge  for  that  purpose,  closing  dams,  wing  dams, 
and  training  walls  having  been  constructed  to  heights  rarely  exceeding 
5  feet,  the  water  at  high  stages  being  unrestrained.  The  estimated 
cost  of  the  improvement  by  this  project  is  about  $20,000  per  mile. 

Becent  acts  of  Congress  have  directed  the  improvement  of  the  navi- 
gation of  certain  portions  of  the  river  by  preventing  the  water  from 
overflowing  the  natural  and  artificial  banks,  thus  contemplating  the 
utilization  of  the  forces  exerted  at  high  water  for  deepening  the  chan- 
nel. The  two  methods  of  improvement  are  incompatible.  The  one 
acting  on  the  low- water  currents  seeks  to  disturb  the  existing  regimen 
of  the  river  as  little  as  possible,  and  opens  a  navigable  channel  through 
bars  on  lines  of  the  least  excavation.  If  the  forces  exerted  during 
floods  are  to  be  utilized  for  improving  the  low- water  navigation,  the 
low- water  channel  must  be  so  located  that  currents  during  high  water 
will  tend  to  scour  it  out,  for  whenever  the  low- water  channel  and  the 
high-water  currents  difi'er  in  direction  the  low- water  channel  will  be 
filled  with  sand.  The  channel,  as  improved  for  the  past  twenty  years, 
consists  of  pools  on  alternate  sides  of  the  river,  extending  generally  in 
the  direction  of  high  water  currents,  connected  by  crossings  on  bars, 
which  are  inclined  to  these  currents.  The  results  of  intensifying  the 
action  of  floods  will  be  to  increase  the  scour  in  the  pools  where  the 
river  is  already  sufliciently  deep  for  navigation,  and  tend  to  obliterate 
the  channel  in  the  bars. 

It  will  be  impracticable  to  adjust  the  low- water  channel  to  high- water 
currents  without  extensive  modifications  of  the  work  already  done,  and 
at  great  expense,  as  the  entire  regimen  of  the  river  will  have  to  be 
changed  and  sand  bars  of  great  magnitude  removed. 

The  construction  of  levees  on  the  banks  of  the  Upper  Mississippi  is 
worthy  of  careful  consideration  for  the  benefits  which  will  accrue  to  the 
agricultural  interests  of  the  valley,  if  for  no  other  reason;  but  if  the 
work  is  to  be  undertaken  it  should  be  in  accordance  with  a  carefully 
matured  plan.  The  method  of  building  detached  portions  of  levee, 
considering  only  local  conditions  at  the  time  the  levee  is  located,  and 
without  taking  into  accx>unt  the  influence  of  further  development  of  the 
system,  can  lead  only  to  disaster.  Future  levee  construction  will  raise 
flood  heights  to  such  an  extent  as  to  overwhelm  the  earlier  structures 
and  cause  ruin  to  those  who  have  developed  land  under  the  protection 
at  first  afforded.    Where  the  levee  line  extends  through  several  States, 
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a  national  control  of  the  entire  system  seems  essential;  but  if  the  Gen- 
eral Government  is  to  assume  such  responsibility,  a  matured  plan  for 
leveeing  the  entire  valley  should  be  evolved,  arrangements  made  for 
the  repair  and  protection  of  the  levee  line  when  built,  and  laws  enacted 
defining  the  duties  and  responsibilities  of  the  property  holders  in  the 
districts  leveed.  The  special  allotments  by  Congress  for  levee  construc- 
tion contain  one  vital  defect.  Being  appropriations  for  specific  objects, 
only  the  amount  appropriated  can  be  expended,  and  upon  completion 
of  the  levee  there  is  no  provision  for  maintenance  and  high- water  pro- 
tection. The  results  of  the  first  high  flood  in  those  districts  which  have 
no  local  levee  organization  can  readily  be  predicted. 


SwMUury  of  n^^ditureB  for  oalendar  year  ending  December  SX,  1897,  far  improving 
Miseieeippi  River  from  Mieeouri  Biver  to  Minneapolie, 

Minneapolis  to  St.  Paul $2,807.67 

St.  Pan!  to  Lake  Pepin 33,131.51 

Beede  Landing  to 'nrenipealeaa dl,737.S7 

Kings  Conlee  Pier,  LakePopin 10,202.15 

Qneens  Bluff  to  Prairie  da  Chieu 86,187.85 

Harbor  at  Dubuque 11,094.53 

Dubuque  to  Le  Claire 41,254.21 

Sock  Island  Bapids 47,812.48 

Bock  Island  Harbor 1,313.84 

Book  Island  to  Eeithsburg 47,090.72 

Muscatine  Harbor 4,297.58 

Flint  Creek  to  Iowa  Biyer  Levee 47,013.54 

Keitbsburg  to  Nashville 68,705.00 

Burlington  Harbor 638.78 

Keokuk  to  Quincy 6,084.20 

Warsaw  to  Quincy  Levee 9,185.93 

Quiney  Harbor 259.71 

Quin«y  to  Hamburg 85,894.84 

Sny  Island  Levee 26,770.81 

Hambnre  to  IlUnois  Biver 33,77L02 

Illinois  Biver  to  Missouri  Biver 72,841.81 

Surveys  and  gauges 6,516.06 

Purcluue,  care,  and  repair  of  plant 24,752.06 

Total 635,363.57 

KoTE. — In  above  statement  retained  percentages  and  delayed  estimates  on  con- 
tractSy  December  81, 1897,  are  included. 

Bwmmmrg  ehowing  looaliiiee,  amounte,  and  eoei  of  regular  oonstruetion  worie  in  1897 
between  St.  Paul  and  mouth  of  Miaaouri  Biver. 


Looality. 


Method. 


Material. 


Bock. 


Brash. 


Total. 


St  Paul  to  Lake  Pepin 

Qneeiia  Blaff  to  Prairie  da  Chien. 

Keitbebnrg  to  Nashville 

Keokuk  to  Qoiney 

?iiii>ey  to  Bambarg 
rotectiag  Sny  Island  Levee 

niinoia  Blver  to  Miaaonii  River . . 
Beeds  Laadinjc  to  Trempealeau. . . 

Dobnqne  to  Clinton 

Babaqne  to  Le  dalre 

Bock  island  to  Muscatine 

Book  Island  to  Keithfibnrg 

XeitlwbiirgtoKaahTUle 

HiamlniTg  to  Illinois  Biver 


Hired  labor. 

....do 

....do 

.....do 

do 

^o 

do . 


Formal  contract . 

do 

do 

do 

.....do 

do 

do 


Totid. 


Cvhieyd§. 
91,071.8 
51,274.0 
26,051.8 

6, 306. 6 
21,970.4 
18,851.4 
49. 164. 2 
18,223.9 
29,678 

5, 104. 1 
26,122 
13, 131. 5 
28,042.6 
23. 219. 1 

848,207.8 


Vubieydt. 
27,539.7 

134,077.6 
82,787.2 
1,646.5 
51,780.6 
40,986 

112,740 
66,944.6 
82,574.4 
8,820 
26,622.2 
10,968.6 
28,942.8 
88,206.2 

609.583.9 


Ouibicyds, 
58,611.5 

185,352.6 
58,780 
7,053.1 
78,750.9 
59.837.4 

161,004.2 
85,168.6 
62,247.4 
13,924.7 
52,744.2 
24, 005. 1 
56,985.4 
56,427.8 

957,791.9 
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Summary  $kowing  loeaHiie9,  amounts,  and  oost  of  regular  oon$truetion  work$  in  1897 
hetfceen  8i.  Paul  and  mouth  of  MisBOuri  ^tver— Continued. 


LociOJtj. 


Sk  Paul  to  Lake  Pepin 

QaeenB  Blaff  to  Prairie  da  Chien. 

KeithBbarg  to  NaghTille 

Keokak  to  Qaincy 

Qninoy  to  Hamburg 

Protectiog  Buy  Island  Levee 

niinoia  River  to  Missonri  River  .. 
Beeds  Landing  to  Trempealeau  . . 

I>abiiqae  to  Clinton 

Dobaque  to  Le  Claire 

Book  teland  to  Muscatine 

Rock  Island  to  Keithsburg 

Keithabnrg  to  KashTllIe 

Hamburg  to  Illinois  River 


Total. 


Coot  of 
work. 


$32, 
74, 


854.51 
253.28 
123.40 
706.02 
132.44 
:t80.36 
977. 78 
837. 71 
257. 37 
054.19 
903.  '.7 
610. 73 
396. 37 
818.30 


482, 303. 72 


Average 

cost  per 

cubic 

▼ardon 

oarges. 


$0,231 
.209 
.366 
.432 
.266 
.272 


Arerage 
ooatper 

cubic 
yard  for 

towing 
andpnt> 

ting  in 
material. 


$0,268 
.187 
.165 
.810 
.206 
.174 
.161 


Average 
cost  per 
cubic  yard 
for  general 
superin- 
tendence, 
office  ex- 
p6nM«,and 
mtpection. 

$0,016 
.011 
.017 
.023 
.014 


Aver- 
age cost 
per 
cubic 
yard 
for 
plant. 


.014 
.031 
.032 
.050 
.034 
.037 
.032 
.020 


Aver- 
age coat 
per 

CO  bio 
yard  in 


$0,045 
.044 
.049 
.078 
.044 
.027 


$0,560 
.401 
.597 
.848 
.530 
.473 
.488 
.874 
.550 
.507 
.567 
.566 
.621 
.617 


.504 


Average  cost  per  cubic  yard  in  place,  hired-labor  work $0,487 

Average  coat  per  cubic  yard  in  place,  contract  work 581 

The  average  cost  per  cnbio  yard  of  hired-labor  work  has  been  lowered  from  $0.76 
in  1892  to  $0,487  in  1897-— a  reduction  of  27.3  cents,  or  35.5  per  cent. 

The  average  cost  per  cnbio  yard  of  contract  work  has  been  lowered  from  $0.88  in 
1892  to  $0,531  in  1897— a  redaction  of  34.9  cents,  or  39.6  per  cent. 

Hired-labor  work— Average  oo$t  of  UnHng  and  putting  in  material. 


1895 $0,197 

1806 255 

1897 170 


1891 $0,233 

1892 205 

1893 237 

1894 214 

The  average  cost  per  cubic  yard  by  hired  labor  and  contract  combined  has  been 
reduced  from  $0,804  in  1893  to^$0.504  in  1897--a  redaction  of  30  cents  per  cubic  yard, 
or  37.5  per  cent. 

Qeneral  statement  showing  net  expenditures  from  the  commencement  of  improvement  to  July 
1, 1898 f  under  various  appropriations, 

St.  Paul  to  Des  Moines  Rapids $1,560,323.17 

St.  Panl  to  Des  Moines  Rapids  (practical  test  of  Adams  flume) * 22, 176. 83 

St.  Paul  to  Des  Moines  Rapids  ( harbor  at  Lake  City ) 15, 000. 00 

Minneapolis  to  Des  Moines  Rapids 1,100,000.00 

Des  Moines  Rapids  to  Illinois  River 1,330,000.00 

Ohio  River  to  Minneapolis  (applied  to  ''between  mouth  of  Missouri 

River  and  Minneapolis '0 4,098,007.22 

Expenditures 8,125,507.22 

Less  amount  transferred  to  work  at  Look  and  Dam  No.  2,  Mississippi 
River,  between  Minneapolis  and  St.  Paul,  act  of  August  18, 1894  ...  49, 877. 67 


Total  net  expenditures 8,075,629.55 

Balance  July  1, 1898:  Ohio  River  to  Minneapolis 828,659.46 

Total 8,404,289.01 

*ln  addition  to  this  amount  Mr.  Adama  expended  $13,000,  appropriated  by  acts  of 
August  2, 1882,  and  July  13, 1892. 
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Net  expeHditures  an  the  various  $eotiofu  of  the  river  hetvoeen  MinneMolie  and  the  Missouri 
River  from  commencement  of  improvement  to  July  1,  1898  {Bock  island  and  Des  Moines 
Bapias  improvement  not  included). 


Locality. 


Dls. 
t4nce. 


Amount. 


Per  mile. 


iapoi 

St.  Panl  to  Preeooti ^.: 

Preecott  to  Lake  Pepin 

Harbors  in  Lake  Pepin 

Foot  of  Lake  Pepin  to  Alma 

Alma  to  Winona  Bridge 

Winona  Bridse  to  La  Croaae  Brid|ce 

La  Crosse  Bridge  to  McGregor  Bridge 

McGregor  Bridge  to  Dabnqne  Bridge 

Dnbnqae  Bridge  to  Clinton  Bridge 

Clinton  Bridge  to  Rock  Island  Bridge 

Rock  Island  Bridge  to  KeithsborgBridee 
Keithsbnrg  Bridge  to  Des  Moinee  Rapids . 

Keoknk  Bridge  to  Qnincy  Bridge 

Quinoy  Bridge  to  Clarksville 

ClarksTiUe  to  Cap  an  Gris 

Cap  an  Gris  to  Illinois  Riyer 

Illinois  River  to  Missouri  River 

Flint  Creek  to  Iowa  River  Levee 

Warsaw  to  Qoinoy  Levee 

Buy  Levee 

SQincy  Bay 
Hamburg  Bay 

Qnincy  Harbor 

Rook  Island  Harbor 

Dabnqne  harbors 

Mnscatine  Harbor 

Surveys,  gauges,  and  meter  work 

Snag  and  dredge  boats  and  wrecking 

FaoOitating  navigation  through  bridges  . , 
Practical  test  of  Adams  flume , 


Miles. 

11 
32 
29 


Plant  at  estimated  value . 


$59,118.46 
«77,109.25 
280,840.40 

46,488.92 
879,807.08 
488,430.71 
808,887.71 
578,670.72 
178,289.11 
290,9»4.91 
466,988.86 
211.884.37 
704,819.06 
487,008.71 
793,886.04 
687,446.91 
278,868.08 
862,618.03 
160,702.23 

89,269.96 

94,242.60 
a61,963.26 

10,000.00 
6,097.48 
6,000.00 

84,860.10 

16,000.00 
197,904.17 

60,661.11 
2,072.72 

27,176.83 
168,771.93 


$21,161.64 
9,684.14 


81.606.92 
16,842.44 
9,802.88 
8,036.70 
8,021.86 
4.342.81 
11,899.22 
8,668.18 
11,738.65 
12,176.09 
18,231.48 
13,661.66 
10,32&46 
14, 100. 72 


Total  . 


8,076,629.66 


a  $25,000  additional  expended  at  Quinoy  Bay  under  special  appropriation. 

Money  statements. 

MINNBAPOLIS  TO  DBS  MOINES  RAPIDS. 

Jaly  1,  1887|  balance  anezpended  and  ayailable  belonging  to  harbor  at 

Burlinffton,  Iowa $3,094.88 

June  30, 1898,  amount  expended  daring  fiscal  year 3,094.88 

OHIO  RIYBB  TO  MIKNBAPOUS,  APPLIBD  TO  THAT  PORTION  OF  THB  RIVBB  BBTWBEN 
THB  MOUTH  OF  THE  MISSOUBI  RIVER  AND  MINNEAPOLIS. 

July  1, 1897,  balance  unexpended "$944,280.48 

Amonnt  appropriated  by  act  approved  Jnly  19, 1887 200, 000. 00 

Amount  appropriated  by  sundry  civil  act  approved  July  1, 1898 826, 666. 67 

1,970,947.15 
June  80, 1898,  amount  expended  during  fiscal  year 815,621.02 

July  1, 1898,  balance  unexpended 1,155,826.13 

July  1, 1898,  outstanding  liabilities $16,338.03 

July  1, 1898,  amount  covered  by  uncompleted  contracts  ....  159, 050. 57 

175, 888. 60 

July  1, 1898, balance  available 979,937.53 

r  Amomt  that  can  be  profitably  expended  in  fiscal  year  ending  June 

I     80,1900 : 1,500,000.00 

1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

•Tie  balance  unexpended  July  1,1897,  is  $33,756.04  less  than  given  last  year, 
•aid  amount  having  been  transferred  to  appropriation  for  Look  and  Dam  No.  2. 
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ABSTRACT  OF  APPROPBIATIOM8. 

8t. Panl  to  Des  Moines  Rapids: 
By  act  approved — 

June  1%  1878 $260,000.00 

March  3, 1879 100,000.00 

June  14, 1880 150,000.00 

March  3, 1881 200,000.00 

By  act  passed  August  2, 1882 250,000.00 

By  act  approved — 

July  5, 1884  (general  improvement) 250,000.00 

July  5, 1884  (applied  to  harbor,  Lake  City) 15,000.00 

August  5, 1886 882,500.00 

Minneapolis  to  Des  Moines  Rapids: 

By  act  of  August  11, 1888 600,000  OO 

By  act  of  September  19, 1890 500,000.00 

Dea  Moines  Rapids  to  Illinois  River: 
By  act  approved — 

June  18, 1878 100,000.00 

March  3, 1879 40,000.00 

June  14, 1880 100,000.00 

March  3, 1881 175,000.00 

By  act  passed  Augu8t2,1882 200,000.00 

By  act  approved : 

July  5,  1884 200,000.00 

August  5, 1886 150,000.00 

By  act  of  August  11,1888 200,000.00 

By  act  of  September  19, 1890 165,000.00 

Ohio  River  to  Minneapolis,  applied  to  "  between  Missouri  River  and 
Minneapolis:'' 
By  act  approved- 
July  13,1892 600,000.00 

March  3, 1893  (sundry  civil) 866,666. 67 

August  18, 1894  (sundry  civil) 866,666.67 

March  2, 1895  (sundry  civil) 866,666.67 

By  act  of  June  3,1896 200,000.00 

By  actof  June4,  1897  (sundry  civil) 826,666.67 

By  act  of  July  19, 1897  (deficiency) 200,000.00 

By  actof  July  1,1898  ^sundrycivU) 826,666.67 

Total 9,280,833.36 

Lees  amount  transferred  to  work  at  Lock  and  Dam  No.  2,  Mississippi 

River,  between  Minneapolis  and  St.  Paul,  act  August  18, 1894 49, 877. 67 


9,230,956.68 


Ahatraet  ofproposaU  reeeived  a^nd  opened  by  Lieut.  Charles  Keller,  Corpe  of  Engineer;  at 
Bock  Uland,  IlL,  August  14, 1897,  at  11  a.  m,,for  **  construction  of  dams  and  shore  pro- 
tections between  Minneiska  and  Queens  Bluff,  Minn.'' 

[There  is  available  for  thia  work  fhnn  appropriation  of  $826,666.07,  made  by  sundry  oivil  act  approved 
Jnne  4, 1807,  for  "Improving  Mississippi  River  from  month  of  Ohio  River  to  St.  Faul,  Minn.  *  ^  * 
For  oontinnins  improvement  firom  the  month  of  the  Missouri  Biver  to  St  Paul,"  an  allotment  of 
|8S,000,  made  by  prmect  approved  Joly  0, 1897.] 


No. 

Name  and  reddenoe  of  bidder. 

20.000  oubio  yards 
rock  in  place. 

60,000  oubio  yards 
brush  in  puce. 

arand 

Per  oubio 
yard. 

Total. 

Percabio 
yard. 

Total. 

total. 

1 
% 

Albert  Kirohner,  Fountain  City,  Wis 

Fetter  &>  Croobv.  La  Crosse.  Wis 

11.00 
.98 
1.00 

820.000 
19,600 
20.000 

$0.10 
.19 
.30 

111,400 
11,400 
18,000 

181,400 
a3l,000 

8 

Jaoob  Kiohtman,  Fountain  City,  Wis 

88,000 

a  Recommended  for  aooeptanoe;  accepted  and  written  oontrsot  made. 

Digitized  by  LnOOQlC 


APPENDIX  Z — ^REPORT  OF  OAPTAUT  TOWNSEND. 


1763 


AlmtriMi  of  propooalt  roooivad  and  i>peued  hy  Limt.  Charlea  KelUr,  Corps  of  Engineers,  at 
Book  Island,  HI.,  August  14, 1897,  at  11  a.  m.,  for  "Constmotion  of  dams  and  ekoro 
protections  hetween  Prairie  A»  CJ^t^ti,  Wis.,  and  l)n^^p»e,  lowt," 

[There  la  avftilaiUe  tot  thisirvrklhmi  approiiriatloii  of  $818,666.67,  made  "hj  mm&tj  eMU.  aet emrered 
June  4, 18V7,  for  **Improvi]ig  MIssiMippi  Kiver  from  month  of  Ohio  River  to  St.  Paul,  Minn.  •  •  *  • 
For  continuing  improToment  from  the  moath of  the  Minoorl  Biver  to  St.  Piavl, "  an  allotment  of  $85,601, 
made  by  prqjeot  approved  Joly  0, 1897.] 


Ko. 

Kama  and  zeiidenoe  of  bidder. 

20,000  cnbio  yarda 
rook  in  place. 

40,000  cnbio  yaida 
bmah  in  plaoe. 

Grand 

Per  cnbio 
yard. 

Total. 

Per  onbie 
yard. 

TotaL 

total 

A.B.Tto8dale.C^Mevine,Wi8 

♦^:2 

.00 
LOO 
1.00 
1.00 

$20,006 
13,800 
18,000 
20,000 
20,006 
20,000 

$0L30 
.81 
.19 
.80 

.80 

$12,000 
12,460 
7,600 
12.000 
10,600 
12,000 

$82,000 
26,200 

•  25,600 
82,000 

Oeorse  W.  Parley  A  Co.i  Dabnqne,  Iowa. . . . 

Albert  Kirobner,  Fonntain  City.  Wia 

A.J.Wbitney.liocklsland,  111. 

Fetter  A  Craebv  La  Croaae.  Wla 

80,000 

Jacob  Richtman,  Fonntain  City,  Wia 

81.000 

•Beoommended  for  aoceptanoe;  accepted,  and  written  oontraet  made. 

Ahtiraet  ofproposaiU  reoeived  and  opened  hy  LienL  Charles  Keller,  Corps  of  Bngineerg,  at 
Book  Island,  lU.,  Angnet  U,  1897,  at  11  a.  m.,  for  **  Condrwet\on  of  dame  and  ekore 
protecMons  Mufoen  Dubuque  and  Leolaire,  Iowa.'' 

[There  ia  available  for  thia  work  fhvm  appropriation  of  $826,666.97,  made  by  anndry  civil  not  approved 
Jone  4, 1807.  for  **  Improving  Hiaaiasippi  Biver  from  month  of  Ohio  Biver  to  St.  Panl,  Minn. :  *  •  • 
For  continuing  improvement  from  the  month  of  the  Miaaonri  Biver  to  St.  Panl, "  an  aBotannt  of  $86,600, 
— "-)  by  project  approved  July  9, 1807.] 


No. 

20,000  cubic  yarda 
rock  in  place. 

40,000  cubic  yaida 
bmah  in  puma. 

Grand 

Per  cubic 
yard. 

Total. 

Per  cubic 
yard. 

TotaL 

total. 

A.  B.  Teaadale.  Gaaaville.  Wia 

$1.00 
.69^ 
1.00 
LOO 
LOO 
.90 
LOO 
LIO 

$20,000 
18,800 
20.000 
20,000 
20,000 
18,000 
20,000 
22,000 

.19 
.22 
.40 
.40 
.28 
.80 

$18,800 
12.800 
7,000 
8,800 
16,000 
16,000 
11,200 
12,000 

$88,600 
«26,600 
27,600 
28,800 
86.000 
84,000 
81,200 
84,000 

George  W.  Farley  A  Co.,  Dubnque,  Iowa... 

Albert  Kirchner,  Fountiiin  City,  Wis 

A.  J.  Whitnev.  Rock  iiilnnd.  JU 

Patteraon  Bros.,  Koiikuk,  Iowa 

Jamea  Short,  St.  Charlea,  Mo 

Fetter  A  Croflbv.  LaOroeae.  Wia 

Jacob  Bichtman.  Fonntain  City,  Wia 

a  Becommended  for  aoceptanoe ;  aocepted,  and  written  oontraet  made. 

Abstract  of  proposals  received  and  opened  by  Lieut.  Charles  Keller  j  Corps  of  Engineers,  at 
Bock  Island,  III,  August  14,  18$7,  at  11  a.  m.,  for  "  Construeiion  of  damM  and  shore 
protections  between  Bock  Island  and  Keithsburg,  III." 

[Then  ia  available  for  thia  work  from  appropriation  of  $826. 666.67,  made  by  anndry  oivU  act  approved 
June  4, 1807.  for  "  Improving  Misaiasippi  Kiver  ftvm  month  of  Ohio  Biver  to  St.  Panl.  Minn. :  •  *  * 
For  continuing  improvement  from  the  mouth  of  the  Miaaonri  Biver  to  St.  Paul,"  an  allotment  of  $60,000l 
— ■'^  by  prq|ect  approved  July  9, 1897.] 


Ifo. 

40.000  cubic  yarda 
rock  in  place. 

85,000  cubic  yarda 
brush  in  place. 

Grand 

Per  cubic 
yard. 

Total. 

Per  cubic 
yard. 

Total. 

totaL 

• 

Albert  Kirohner,  Fountain  City,  Wia 

A.J.Whitnev.BockIaland.111.. 

$1.00 

LOO 

.80 

.90 

LOO 

$40,000 
40.000 
82,000 
86.000 
40,000 

$0.10 

.26 

.20 

.82 

LOO 

$0,050 
8,760 
7,000 
n,200 
86,000 

$40,050 

48,760 
a89,000 

Patteraon  Bzoa.,  Keokuk,  Iowa 

Jamea  Short,  St  Charlea,  Mo 

47,200 
75,000 

•Beoommended  for  acoeptance;  accepted,  and  written  contract  mad*. 
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Ahsirad  ofpropo$aU  received  and  opened  by  Lieut.  Charles  Keller,  Corpe  of  Engineere,  at 
Bock  Island,  III.,  August  14, 1897,  at  11  a.  m,,  for  "Ckmstruction  of  dams  and  share 
protections  between  Keokuk,  Iowa,  and  Quinoy,  IlL" 


1  of  1826,666.97,  made  by  anndry  eiyJl  act  approTed 
1  month  of  Ohio  Rivmp  to  Rt.  Panl.  Ifinn. .     »    •     * 


[There  ia  available  for  this  work  from  ap      .  -  , 

June  4, 1807,  for  '*  Improving  MiMissippl  Kiver  from  moatb  of  Ohio  Kiyer  to  St.  Panl,  Minn. : 
For  oontinuing  improvement  from  the  mouth  of  the  Missouii  Biver  to  81  Paul, "  an  allotment  of  $35,000, 
made  by  project  approved  Jnly  9, 1887.] 


Ko. 

Kame  and  reeidenoe  of  bidder. 

20.000  cubic  yaida 
rook  in  place. 

40,000  cubic  yarda 

Grand 

Peroubto 
yard. 

TotaL 

Per  cubic 
yard. 

TotaL 

totaL 

Albert  Klrohner,  Fountain  City,  Wia 

A.  J.  Whitney,  Rook  laland.  111. 

$1.00 

1.20 

.86 

1.00 

1.10 

120.000 
24,000 
17,000 
20,000 
22,000 

.40 
.86 
.40 

$10,000 
12.000 
16,000 
14.000 
16,000 

a|80,000 
86,000 
88.000 
84,000 
88.000 

Pfttteraon  Bros.. Keokuk. Iowa.... 

Jamea  Short  St.  Charlea.  Mo 

Jacob  Bichtman,  Fountain  City.  Wis 

a  Becommended  for  acceptance;  accepted,  and  written  contract  made. 

Abstract  of  proposals  received  and  opened  by  Lieut  Charles  Keller,  Corps  of  Engineers,  at 
Eock  Island,  III,  August  14, 1897,  at  11  a.  m,,  for  "  Consiructicn  of  dams  and  shore 
protections  between  Hamburg,  III,,  and  the  mouth  of  the  Illinois  Biver,^ 

[There  ia  available  for  thia  work  £rom  appropriation  of  $886,666.67,  made  by  aundry  civil  act  approved 
June  4, 1887,  for  "  Improving  Miasiaaippi  Biver  from  mouth  of  Ohio  Biver  to  St.  Paul,  Minn. '.  *  *  * 
For  continuing  improvement  f^m  the  mouth  of  the  Miaaouri  Biver  to  St.  Paul, "  an  allotment  of  160,000, 
made  by  prqjeot  approved  July  9. 1897.] 


No. 


Name  and  reaidence  of  bidder. 


Per  cubic 
yard. 


86,000  cubic  yarda 
rook  in  place. 


Total. 


Per  oubic 
yard. 


66,000  cubic  yarda 
bruah  in  place. 


Total. 


Grand 
totaL 


William  P.  TruaxJECaatiuga,  Minn ... 
Albert  Kirohner,  Fountain  City,  Wia. 

Jamea  Sbort,  St  Charlea.  Mo , 

Golike&Baat  Alton,  111 

Jacob  Bichtman.  Fountain  City,  Wia , 


$0.99 
LOO 
.80 
.08 
L15 


$34,660 
36.000 
28,000 
82,560 
40,250 


$0.49 
.80 
.40 
.86 
.80 


$26,950 
16,500 
22,000 
19,800 
16,600 


$61,600 
61,500 

a50,000 
52,350 
56,750 


a  Becommended  for  acceptance;  accepted,  and  written  contract  made. 

Abstract  of  proposals  received  and  opened  by  Lieut  Charles  Keller,  Corps  of  Engineers,  ai 
Bock  Island,  III.,  August  14, 1897,  at  11  a.  m.,for  ''Dredging  at  Dubuque,  Iowa." 

[There  ia  available  for  thia  work  from  appropriation  of  $826,666.67,  made  by  sundry  civil  act  approved 
June  4, 1897,  for  '*  Improving  Mississippi  River  from  mouth  of  Ohio  Biver  to  St.  Paul,  Minn. :  •  *  * 
For  continaing  improvement  from  the  month  of  the  Missouri  Biver  to  St  Panl,"  an  allotment  of  $30,000, 
made  by  aaid  act  and  by  project  approved  July  9. 1897.] 


No. 


Name  and  reaidence  of  bidder. 


Bichard  W.  fiosford,  Dubuque,  Iowa, 

H.  S.  Brown,  Quincy,  111 , 

A.  J.  Whitney,  Bock  Island,  111 

Charles  H.  Appleton,  Quincy,  111 


Dredging  and  re- 
moving 180,000 
cubic  yarda. 


Per  cubic 
yard. 


$0.2376 
.1550 
.15 
.1490 


Total. 


$42,750 
27,900 
27,000 

026.820 


a  Becommended  for  acceptance;  accepted,  and  written  contract  made. 
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Ah9inust  ofpropo$aU  received  and  opened  by  Lieut.  Charlee  KelleTf  Corps  of  Engineers,  ai 
Book  Uland,  111,,  August  14, 1897,  at  11  a,  m.,for  *' Dredging  at  Muscatine,  Iowa." 

[There  ia  ftraflable  for  thia  work  from  appropriation  of  $826,666.67,  made  by  sundry  dTil  aet  approyed 
Jime  4, 1897,  for  "ImproyingMUalaaippilUvtrftrom  mouth  of  Ohio  River  to  St.  Paul.  Minn.:  *  *  * 
Tot  oottttnning  improvement  from  the  mouth  of  the  Missouri  River  to  St.  Paul,"  an  allotment  of  $15,000, 
made  by  said  act  and  by  project  approved  July  9, 1887.] 


Ho. 


Vame  and  leaidenoe  of  Udder. 


Dredging  and  re- 
moving 90,000 
oubio  yards. 


Perouble 
yard. 


Total. 


A.  J.  Whitney,  Bock  Island,  HI . 
H.S.  Brown,  Qnlncy,IU 


$0.15 
.155 


«$18,600 
18,950 


•Becommended  for  acceptance;  accepted,  and  written  contract  made. 

Ahstraet  of  proposals  received  and  opened  hy  Lieut,  Charles  Keller,  Corps  of  Engineers,  at 
Book  Island,  111.,  August  14, 1897,  at  11  a.  m.,  for  "  Constmetion  of  levees  between  Flint 
Creek  and  Iowa  Eiver." 

[There  is  available  for  thia  work  from  appropriation  of  $826,686.87,  made  by  sundry  civil  act  approved 
June  4, 1807.  for  "Improving  Mfasissippi  Biver  from  mouth  of  Ohio  Biver  to  St.  Paul.  Minn.  *  *  • 
For  oontinning  improvement  from  the  mouth  of  the  Miasouri  Biver  to  St.  Paul,"  an  allotment  of  $95,000, 
— ""^  by  prqjeot  approved  July  9, 1897.] 


No. 

Hame  and  residence  of  bidder. 

Sections  28-27-. 
800,000  cubic  yarda 
earthwork  in  place. 

Sections  28-81- 
835,000  cubic  yards 
earthwork  in  phu)e. 

Grand 
totaL 

Per  cubic 
yard. 

TotaL 

Per  cubic 
yard. 

Total. 

1 

Cameron,  MoManns  &  Joyce,  Keokuk, 
Iowa  ................................ 

$0.15 
.14 
.1025 
.889 

.1275 
.1175 
.1189 

$45,000.00 
42,000.00 
80,760.00 
26.670.00 

88,260.00 
85,250.00 
81,170.00 

$0.16 
.145 
.115 
.107i 

.18 

.185 

.1189 

$68.60a00 
48,675.00 
88,625.00 
85,079.00 

48,550.00 
45.225.00 
88,156.50 

$88,600.00 
90,675.00 
69. 276. 00 

a62,649.00 

81,800.00 
80,475.00 
72,826.50 

8 

Mnrrav Bros..  Dnbnaue. Iowa. ........ 

8 

i 
6 

John  J.  McCangbey,  Summit,  111 

McDonneU  A  Kennedy,  Fargo,  K.  Dak. 

Nebr ......TTT.. 

8 
7 

John  A.  O'Keefe  A,  Co.,  Omaha,  Kebr .. 
J.  W.  Thompson,  St  Louia,  Mo 

a  Beoommended  tot  acceptance;  accepted,  and  written  contract  made. 

Ahstraet  of  proposals  received  and  opened  by  Lieut,  Charles  Keller,  Corps  of  Engineers, 
at  Bock  Island,  III,  September  7, 1897,  at  11  a.m.,for  ** Dredging  in  Galena  Biver, 
IHinds." 

[There  is  available  for  this  work,  under  section  4  of  river  and  harbor  act  of  July  5, 1884,  for  **  Operat 
Ing  and  care  of  canals  and  other  works  of  navigation,"  an  allotment  of  $8,000  made  available  for 
dredging  in  Galena  Biver  by  project  and  estimate  for  care  and  maintenance  of  Galena  Biver  improve- 
ment for  lisoal  year  endins  June  80, 1898,  amtroved  by  Secretary  of  War  July  16, 1897,  as  per  Depart- 
ment letter  of  July  20, 1897,  Indosure  5  of  6907.] 


Ko. 


Kame  and  residence  of  bidder. 


Dredging  and  remov- 
ing 80,000  cubic 
y  wds  material  and 
towing  4i  miles  or 
less. 


Per  cubic 
yard. 


Total. 


Grant-Galena  Coropanv,  Dubuque,  Iowa., 
H.S.  Brown,  Quinoy,lIl 


♦•:ll» 


$7,426 
7,800 


Nora.— Both  bids  r^ected,  prioe  being  considered  too  high. 
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LUi  of  wmtraeU  im/orc$  Jm^/ 1, 1898 f  for  improv€meni  work  on  MU9i$oippi  Biver  hetweem 
momtk  ofMiMoowri  EUter  and  St,  Pnnl, 


ooatnotor. 


DtsigiMtioo  and  kmbtioa  of  work. 


Date  of  ap- 
proval. 


Commenee- 
meiit  of 
work. 


Expiration  of 
contracts 


F»M«r  ft  Oraalqr.  Ia 
CrooM.WIa. 

Albert  KiroliBor, 
Foontaln  City,  Wis. 

G«o.  W.  Fariey  ft  Co., 
Dabuquo,  Iowa. 

Pattonon  Bmwi,  Keo- 
kak«  Iowa. 

Janee  Short,  QL 
Cbarlea.  Mo. 

MoDonnoU  ft  Kenno- 
dy,  Fvgo,  N.  Dak. 


Baildingdama  aad  ahore  protoo- 
tioD:  Minmdaka  to  Qaoens 
Blaff. 

Bvildinff  dama  and  aliora  protec- 
tion: Prairie  da  CUen  to  Dn- 
boqae. 

BoildiDK  dama  and  thore  protec- 
tion :  Dnboqoe  to  Leolafre. 

Buildingdams  and  ghore  protec- 
tion: Bock  laland  to  Keitha- 
borg. 

Bailduffdania  and  abore  proteo- 
tion:  Manbnrg  to  mouth  of  11- 
linoia  BiYer. 

BuUdlnc  leveeas  Flint  Creek  to 
lowalUw. 


Oct.  11,1»7 
do 


.....do ...... 

.....do   ...a.. 

Sept.  S7. 1897 
KoT.  8,1887 


Jane  18, 1898 

Hot  began. 

Sept  27, 1897 
Sept  80,1887 

Kar.  80.1888 

Not.  28. 1897 


Sept.  80, 1896 

Do. 

Do. 
Do. 

Dew 

Do. 


Comparative  ooai  of  maieriaUf  1897. 


LooaUty  of  deUyeiy. 

Rock,  per  oabio 
yard. 

Bniah,percal»ic 
yard. 

Bartb. 

work, 

percnble 

yard. 

In  place. 

On 
United 
Stotee 
barges. 

Inplaee. 

On 
United 
SUtee 
barges. 

Inplaee. 

SI  Paul  to  Haslingft 

$0,148 
.1675 
.16 

Pine  llend  to  Liake  IVt»iii 

Pino  Bend  to  Kedwinff 

Niniuger 

$6,245* 
.28 
.30 
.32 
.205 

Do 

Do 

Preecott.  ricfnitv  of 

VAnnilloii  Slonffh                  ....•..••••••..••••.••.«. 

.15 

Lake  St  Croix,  vicinitv  of 

.80 
.87 

Point  Duuirliift                         •.••••••••••«•••••••••••• 

Dudlev  Is^d  Tioinitv  of 

.14 

KinmConleo.  within  1  mile  of 

.44 
.40 

Kings  Cooloe,  within  0  miles  of 

KJnirs  Conlee.  within  16  miles  of 

.124 

Rp4^s  liandinir  to  lYetnp«iileaa 

00.97 

$0.17 

WlnonA  to  Lansinflr 

.1226 

Minneowa  to  Dres bach 

.446 
a.  315 

Do 

Dnbuone  iA  Clinton........ ..•-•  ••.•.....•..•..... 

.00 
.09 

.17 
.82 

...... .... 

Dubuo ue  to  Leclalre 

Clinton  to  Cordova 

.18 

Cordova,  vicinity  of - 

.48 

Rook  Island  to  Mnscatine 

.84 
.80 

.23 
.20 

Rock  Island  to  Kelthsbiifff 

Iowa  River 

bL87 
frL485 

Do 

Do 

6.17 
6.20 

Do               

Flint  Creek  to  Iowa  River 

$0.1039 
.0889 

Do 

Do 

.1074 

Do 

.1175 

Do •.. 

.1090 

Do : 

0  0.16 
LOS 

04.16 
2.00 

Do 

Do 

Do 

Month  of  Iowa  Sloash..... 

6L30 

.'036' 

.03 

6.25 

Keithsborc  to  Nashville 

LOO 

.19 

Bnrlington,  vletnlty  of r ,.,... . 

Do". ...'. .'. 

Bnrlington  to  Fort  Kadiaon 

.18 

Dallasl:lity,Tioinityof. 

.55 
.60 

Lead  laland,  vioinity  of 

.mi 

aSandrook. 


(On  bank. 


•Rabi 
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ChmpMrMve  co$t  ofmateriaU,  i^P7— Continaed. 


Locality  of  deUvery. 

Bock,  per  onbio 
yard. 

Brush,  per  onbio 
yard. 

Barth. 

work, 

psrcublo 

yard. 

In  place. 

On 
United 
States 
bargee. 

In  place. 

On 
United 
States 
barges. 

In  place. 

$0,605 
.55 
.525 

BaUinvArK  vicinitv  of              



Keokiui                       .          ' -- 

Warsaw  to  Quincy  Levee,  Hunt  and  Lima  Lake 
dietrlot...:. 

' 

$0.1075 

Canton  to l^^mnim t-. 

.49 

Oniiiov  TiAlxiTiv  of         -. 

$0.16 
.17 
.18 
.19 

dnineV to  Hannibal      



Do 

Do 

Onlnnv  and  Hannibal       r 

.52 
.47 

Hannihal.  viAlnf t v  nf 

.18 
.10 
.15. 

Do.                                  - 

Saverton  toMoaierBLnndiii'V' 

8aTerton  and  Ctnoinnati  Landlxs- - 

.62 

.466 

.44 

LoulsiaiiA ,,.,,,,^.,^ ^. 

Do 

Louiaiana  to  ICoaieia  Landing 

.18 
.19 
.15 
.22 

OonoaiteClarkBTille .T 

Grafton 

Grafton  to  month  of  Misaourl  River 

Grafton  to  Alton 

.45 

Mouth  of  Illinois  to  mouth  of  Missouri  River 

-     .21 

Hop  HoUow 

.45 

NoTB.— Dredging  and  remoYlng  sand  and  mod  at  Dubnqne,  per  cubic  Tard.  14^  cents;  at  Galena 
River,  per  cubic  yfurd,  19}  cents;  at  MnavAtino,  per  cubic  yard,  15  cents.  The  price  per  cubic  yard  of 
hard  rock  delivered  on  barges  varied  from  24^  cents  at  Iflninger  to  63^  oenu  at  Burlington.  The 
average  cost  of  this  rock  during  the  season  was  45^  cents.  The  price  of  brush  deliverea  on  barges 
varied  from  1^  cents  between  Winona  and  Lansing  to  22  cents  between  Alton  and  the  Miasouri 
River.    The  average  cost  of  brush  daring  the  season  was  16^  cents. 


BBPORT  OF  MR.  J.  D.  DUSHANE,  ASSISTANT  ENGIHBBR. 

United  States  Engineer  Office, 

St.  Paul,  Minn.,  February  4, 1898. 
Colonel:  I  have  the  honor  to  sabmit  the  following  report  of  operations  under  my 
direction  for  improving  the  Mississippi  River  between  Minneapolis  and  Lake  Pepin 
for  the  calendar  year  1897 : 

MINNEAPOLIS  TO  ST.  PAUL. 

Loeh  a/nd  Dam  No,  H. — In  accordance  with  instructions  from  the  Chief  of  Engineers, 
United  States  Army,  dated  October  8, 1897,  directing  you  to  transfer  to  Capt.  F.  V. 
Abbot  the  charge  of  the  improvement  of  the  Mississippi  River  between  the  Chicago, 
St.  Paul,  Minneapolis  and  Omaha  Railway  Bridge  at  St.  Paul  and  the  Washington 
Avenue  Bridge  at  Minneapolis,  this  work  was  turned  over  to  Captain  Abbot  on  Octo- 
ber 18,  1897.  Previous  to  this  time  the  plans  of  the  lock  had  oeen  well  advanced, 
and  negotiations  for  look  site  and  flowage  rights,  after  many  annoying  delays,  had 
been  practically  completed;  deeds  had  been  secured  for  all  the  land  required  and  for 
all  flowage  rights  excepting  one  50-foot  lot.  A  number  of  these  deeds  at  the  time  of 
the  transfer  were  in  coarse  of  examination  by  the  Department  of  Justice. 

ST.  PAUL  TO  LAKE  PEPIN. 

The  improvement  of  the  river  between  St.  Paul  and  Lake  Pepin  was  continued 
under  project  approved  July  9,  1897,  by  hired  labor  and  use  of  Qovemment  plant. 

Building  dams  and  ahore  protecHon$. — ^Work  for  the  season  was  resumed  August  3, 
1897,  and  comprised  repaira  to  works  of  improvement  between  St.  Paul  and  Prescott 
and  construction  of  new  works  of  improvement,  as  designated  in  the  list  of  works 
showing  the  extent  of  repairs  made  and  the  dimensions  of  works  constructed.  A 
moderately  high  stage  of  water  prevailing  at  the  beginning  of  operations  very 
greatly  facilitated  the  delivery  of  materials  for  repair  work.  dbL^OOQlC 
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Shore  protections  at  FrenchmanB  Light,  at  Pin  Eve  Light,  at  Qoarantlne  Light, 
in  the  yicinity  of  St.  Paul  Park,  and  above  and  below  Hastings,  were  raised  and 
repaired,  and  at  Quarantine  Light  and  above  and  below  Hastings  the  shore  protec- 
tions were  extended.  Closing  Dam  25  (sheet  1),*  Closing  Dam  2  (sheet  3),  Wing  Dam 
8  and  Closing  Dam  3  (sheet  4),  and  Wing  Dam  2  (sheet  7)  were  raised  and  repaired. 

Opposite  Kaposia  Light,  Wing  Dam  66,  located  midway  between  Dams  15  and  16 
(sheet  2),  and  in  the  vicinity  or  Island  15,  Wing  Dams  57  and  58,  located,  respec- 
tively, midway  between  Dams  12  and  13  and  15  and  44  (sheet  5),  were  bailt  princi- 
pally of  sand  delivered  by  the  hydraulic  dredge  Geyaer,  and  it  is  expected  the^  will 
greatly  assist  in  permanently  improving  the  dredged  channel.  In  the  vicinity  of 
Smiths  Bar  and  Island  20,  the  following  works  were  constructed  for  the  purpose  of 
improving  and  maintaining  the  channel  substantially  in  its  present  position :  Above 
Smiths  Bar  the  right  bank  was  protected  for  a  distance  of  6,125  feet,  and,  extending 
from  the  right  bank  below  the  protection,  Dams  28,  29^  and  30  (sheet  8)  were  built 
of  brush  and  rock,  making  the  projected  work  for  this  side  of  the  river  complete 
f^OQi  Dam  14  to  Dam  1.  Extending  from  the  opposite  bank  Dams  31, 32,  and  33  were 
bnilt  of  brush  and  rock,  and  the  left  bank  was  protected  Arom  near  Dam  33  to  Dam 
2,  a  distance  of  2,420  feet.  Above  Island  20, 6  dams  were  built,  3  on  either  side  of 
the  channel,  and  the  right  bank  above  the  dams  was  protected  for  a  distance  of  2,490 
feet.  Dam  37,  the  upper  dam  extending  from  the  left  bank,  was  built  of  brush  and 
rock.  Dams  34,  35,  and  36,  extending  from  the  right  bank,  and  38  and  39,  extendins 
from  the  left  bank,  were  constructed  principally  of  sand  dredged  f^om  the  channel. 

Materials  were  purchased  in  open  maris et,  under  competition,  at  the  following 
prices  per  cubic  vard  delivered  on  United  States  barges :  For  brush,  14  to  14}  cents : 
for  riprap  rock,  24^  to  37  cents.  U.  S.  towboat  Fury  and  launch  Emily  were  engaged 
in  towing  material  to  the  works. 

The  following  table,  offered  to  show  the  comparative  cost  of  brush  and  rook  dams 
and  of  sand  dams  as  built  in  this  part  of  the  river,  presents  estimates  of  materials, 
oomputed  in  accordance  with  the  office  tables  and  corrected  for  length  of  brush  used, 
the  actual  amounts  of  materials  used,  and  the  comparative  cost,  based  upon  the  fol- 
lowing estimated  prices  for  materials  in  place:  Rock,  82.9  cents;  brush,  22.4  oents, 
and  sand,  6.9  cents.  These  prices  for  materials  in  place  are  in  conformity  with  the 
financial  statements  herein  given,  omitting  the  item  of  general  superintendence  and 
office  expenses  for  building  dams,  and  for  brush  and  rock  are  proportional  to  and 
lower  than  the  average  cost  per  cubic  yard  for  materials  in  place  in  similar  works  in 
your  district  under  contracts  for  the  year  1897. 

Statement  of  estimated  and  actual  amounts  of  materials  used,  and  oomparoHve  oost  for 
dams  built  between  St,  Paul  and  Lake  Pepin  during  the  season  of  18S7. 


Designation. 


Estimated  amoant 
of  material  to 
boUd  according 
to  office  tables. 


Book.       Brnsfa. 


Aotoal  amounts  of  materials 


Book.       Bniali. 


Smd. 


Cost  in 
place  for 
estimated 
amount 
of  mate- 
rial. 


Cost  in 
place  for 
actual 
amount 
of  mate- 
rial used. 


Book  and  brush  dams : 
Sheets— 

Dam  28 

Dam  29 

Dam  30 

Dam  31 

Dam  32 

Dam  33 

Dam  97 

Total 

Bonk,  brush,  and  sand  dams 
BLeetS— 

Dam  34 

Dam  35 

Dam  36 

Dam  38 

Dam  39 

Sheet  2— 

Dam  56 

Sheet  5— 

Dam  57 

Dam  58 

Total 


Oub.yds. 

650 

1,441 

1.530 

1«592 

1,266 

600 

850 


Ouh.ydt. 

563 

1,278 

1,873 

1.440 

1,134 

540 

708 


Oub.jfds. 
313.9 

Ouh.ydt, 

874.5 

636.5 

1,761.2 

750.1 

1,960.6 

761.8 

8.116 

686.1 

1,743.3 

236.7 

518.4 

514.5 

891.6 

Ouh.  yds. 


$064.96 
1. 480. 86 
1, 575. 92 
1, 642. 33 
1,303.53 
618.86 
863.24 


$456.11 
922.16 
1, 061. 01 
1,105.51 
959.28 
312.34 
626.24 


7,929 


7,036 


8,899.6 


9,865.6 


8, 149. 20 


5,442.65 


722 

1,130 

1,620 

745 


1,349 

1,204 
600 


612 

1,017 

1,427 

621 

573 

1,197 

1,086 
513 


257.8 
826.8 
336.1 
894.4 
89.8 


157.1 
159.8 


8,009 


200 

250 

447.3 

602.6 

150 

177.4 

192.7 
239.2 


1,960 
3,790 
4,120 
t800 
1,660 

4,670 

2,730 
1,560 


735.62 

1,164.58 

1,662.63 

756.71 

658.08 

1,386.44 

1,241.37 
612.32 


393.75 
588.42 
663.10 
617. 11 
221.40 

666.79 

861.78 
293.28 


7,046       1,976.1       2.259.1        81,180     8,217.75,    8,606.63 


*  Sheet  numbers  are  those  of  seneral  maps,  serrey  of  1878-79. 

t  This  dam  was  built  out  190  net  with  sand,  and  extended  and  completed  with  rook  and  bmsh. 
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It  will  be  noticed  that  the  office  table  estimates  call  for  abont  eqnal  quantities  of 
rock  and  brash,  whereas  in  this  river  a  lighter  constmotion  seems  to  fill  every  require- 
ment without  any  appreciable  shrinkage  of  materials  used.  A  considerable  reduc- 
tion of  cost  IB  shown  Dy  the  more  liberal  use  of  brush,  and  a  much  greater  saving  is 
made  by  the  use  of  sand  for  the  main  body  of  the  dams. 

The  hydraulic  dredge  is  especially  adapted  for  use  in  building  sand  dams  either  in 
connection  with  dredging  improvements  or  for  the  sole  purpose  of  placing  material 
for  the  dams  without  any  reference  to  the  advantages  usuallv  obtainable  in  remov- 
ing the  sand  trota  the  channel,  fiy  very  easv  adjustments  of  the  direction  and  ele- 
vation of  the  discharge,  the  sand  delivered  from  the  dredge  may  be  deposited  in  the 
desired  form  of  dike  to  make,  without  grading,  the  body  of  the  dams.  *  In  this  dis- 
trict the  deposit  is  made  about  30  feet  wide  on  top  with  side  and  end  slopes  about  1 
on  2^,  thereoy  substituting  about  2  or  2^  oubio  vards  of  sand  for  one  estimated  cubic 
yard  of  brush  and  rock  combined.  A  course  of  bmah  and  rock  laid  upon  the  crest 
of  the  deposit,  the  usual  bank  protection  at  the  shore  end,  and  a  similar  protection 
around  the  out  end  slope  eztendiuff  back  dO  or  40  feet  completes  the  dam. 

The  severe  test  of  an  unusually  long  period  of  high  water  and  the  operations  of 
logging  companies  in  gathering  and  running  a  vast  number  of  logs  over  and  around 
the  sand  dams  built  in  this  manner  in  1896  seems  to  clearly  demonstrate  their  sta- 
bility. The  river  was  cleared  of  lee  very  suddenly,  at  a  stage  that  save  iust  cause 
to  apprehend  injury  to  these  dams,  but  on  examination  after  the  floods  had  subsided 
they  showed  no  signs  of  weakness  or  damage.  A  flood  stage  of  17.5  feet  on  the 
United  States  Euffuieer  gauge  at  St.  Paul  occurred  in  April.  In  July  another  flood 
oame,  which  receded  gradually;  the  minimnm  stage,  3.2  feet,  was  recorded  at  the 
close  of  the  season. 

Works  of  improvement  as  projected  are  most  likely  to  be  required  during  the 
oomine  season  in  the  vicinity  of  Hastings,  Sturgeon  Slbugh,  and  Diamond  Island. 

Dredging, — Hydraulic  dredge  Geyer  began  operations  July  28,  and  was  employed 
continuously  until  November  6.  The  ample  stage  of  water  that  prevailed  through- 
out the  season  permitted  a  very  advantageous  selection  of  work  and  a  more  general 
application  of  the  dredge  to  the  double  purpose  of  simultaneously  dredging  the 
channel  and  building  dams. 

Below  Kaposia  Light  a  cut  1,200  feet  long,  100  feet  wide,  with  grade  5  feet  below 
low  water  of  1864,  was  made  through  a  sand  and  gravel  bar.  The  material  removed— 
22,500  cubic  yards — was  deposited  in  spoil  banks  to  the  left  of  the  channel  and  for 
building  Dam  66  (sheet  2).  In  the  vicinity  of  Island  15  material  was  dredged  from 
the  channel  and  deposited  in  position  for  Dams  57  and  58  (sheet  5).  A  shilting  bar 
of  sand  at  the  head  of  Island  19,  which  seemed  likely  to  give  trouble,  was  partially 
removed  by  making  a  cut  8(X)  feet  long  by  100  feet  wide  tnrongh  the  bar,  removing 
7,000  cubic  yards  of  sand  to  spoil  banks  to  the  riffht  of  the  channel  above  and 
behind  the  island.  The  dredge  was  then  taken  to  the  works  at  the  head  of  Island 
20,  and  removed  from  the  channel  and  delivered  into  dams  16,820  cubic  yards  of 
sand,  distributed  as  shown  in  list  of  works  constructed. 

The  cost  of  dredging  for  the  season,  including  the  insignificant  cost  of  delivering 
a  large  ]>art  of  the  material  dredged  into  dams,  was  6.9  cents  per  cubic  yard. 

The  entire  Oovemment  fleet  was  laid  up  in  the  winter  harbor  at  Boulanger  Slough 
November  10. 

IA9t  of  wori$  emutruoted  and  repaired  and  of  materiaU  need  during  the  teaeon  of  189? 
heiween  8U  Paul  and  Lake  Pepin. 


Dosigiuitloii. 


Dimensions. 


Length. 


Height 
aboTe 

low 
water 

1864. 


Material. 


Book. 


Bmsli. 


Band. 


Sheet  1: 

Shore  proleotion,  left  hank  at  Frenchmans 

Light,  raised  and  repaired 

Cloauig  dam  26  raised  and  repaired 

Sheetl: 

Shore  protection,  right  bank,  at  Pigs  Eye 

Light,  raised  and  repaired 

Sheet  2: 

Shore  protection,  left  bank,  at  Quarantine 

Light,  repaired 

Shore  protection,  left  bank,  at  Quarantine 

Light,  extended 

Wing  dam  se. 


Feet. 


Feet, 


Shore  protection,  right  hank,  opposite 
Island  8,  repaired 


630 
600 


Oub.  yd$.  • 

281.8 
304.  e 


1,(70.6 


764.2 


001.9 
266.4 


167.6 


Ouh.yde. 
43i*3 


(hib.yd$. 


466.7 
177.4 


4,670 
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JMt  o/war1e$  oon9iruoi€d  and  repaired  and  of  fnateriaU  used  during  Ihe  $eaaon  <^  1897 
heUoem  St.  Paul  and  Lake  P^pin—Continned. 


DMicnation. 


DlmenBions. 


Length. 


Height 

ftbove 

low 

water 


Material. 


Bock. 


Brush 


Sheets: 

Cloaing  dam  2,  raised 

Shore  protection,  left  banlc,  below  SL  Paul 

Park  Bridge,  repaired 

Wing  dam  8,  raised  and  repaired 

Sheet  4: 

Closing  damiS,  raised 

set  6: 

Wing  dam  67 , 

Wing  dam  58 

Sheet  6: 

Shore  protection,  right  baniL  above  Hast- 
ings, repaired  and  eztendea 


Fe$L 


Shore  proteotien,Ieft  bank, above  Hastings, 
repured  and  extended 


Shore  protection,  right  buik,  below  Hast- 
ings, repaired  

Sheet?: 

Shore  proteoti€Oi,right  bank,  oppoalta  dam 

6,  extended * 

Wing  dam  2,  end  raised 

Sheets: 

Shore  protection,  right  bank,  above  island 

ao 

Wing  dam  34 

Wing  dam  35 

Wing  dam  36 

WingdsmS? 

Wing  dam  38 

Wing  dam  39 

Sh<nre  protection,  right  bank,  below  dam  U 

Wing  dam  28 

Wing  dam  29 

Wing  dam  80 

Wing  dam  31 

Wing  dam  32 

Wing  dam  33 

Shore  protection,  left  bank,  above  dam  2. . . 


Total. 


Feet. 
6 


5.'M) 
400 


360 
730 


550 


2,490 
250 
340 
700 
410 
340 
250 

6,125 
225 
500 
560 
560 
520 
250 

2,420 


5.6 

6.6 

5.6 

5 

5 

6.6 


Oub.  ydM. 
888.6 

78.7 


402 


167.1 
159.8 


1,006.8 

1,010.2 

968.6 


1,201.8 
82.2 


8,259.1 
267.8 
826.8 
836.1 
514.5 
394.4 
89.2 

9,555.3 
813.9 
636.5 
750.1 
761.8 
686.1 
236.7 

3,506.7 


Ovb.ydt, 
445.4 


Oub.yd§, 


817 
583.8 


102.7 
888.2 


625.8 
387.9 
460.7 


463.7 
100 


2.446.1 

200 

250 

447.8 

891.6 

602.5 

150 
6,752.9 

874.5 
1, 761. 2 
1,960.6 
2,116 
1,743.3 

618.4 
1,937.3 


31,071.8 


27,589.7 


2,730 
1,500 


1,900 
8,790 
4,120 


800 
1,650 


21,180 


Finanoial  etatement/or  work  of  building  dame  and  shore  proteotione  between  Si.  Paul  and 
Lake  Pepin  for  ihe  calendar  year  1897. 

Amount  expended  in  the  field  daring  the  calendar  year $29, 258. 42 

Add  quota  of  general  superintendence  and  office  expenses 922. 05 

Add  vat  use  and  deterioration  of  plant 2,674.04 

Total 32,854.51 

Materials  put  in  place : 

Rock cnbic  yards..     31,071.8 

Brush do....    27,589.7 

Total r do....    58,611.5 

Arerage  cost  per  cubic  yard : 

On  barges $0  231 

For  towing  and  pntting  in  place .  268 

For  general  superintendence  and  office  expensoti .  016 

For  plant .045 

Arerage  oo0t  per  cubic  yard  in  place .660 
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Financial  statement  far  dredging  between  St.  Paul  and  Lake  Pepin  far  the  calendar  year 

1897. 

Amonnt  expended  in  the  field  dnrin^  the  calendar  year $2, 851. 99 

Add  qnota  of  {general  enperintetidenoe  and  office  expenses 99.05 

Add  for  use  and  deterioratiou  of  plant 434. 15 

Total 3,385.19 

Material  removed  (sand) ouhic  yards..        48,855 

Average  cost  per  cnbic  yard : 

For  field  oneratinns  and  expenses $0,058 

For  general  superintendence  aud  office  expenses .  002 

For  plant .009 

Average  cost  per  cable  yard  of  sand  removed .  069 

Very  respectfally,  your  obedient  servanti 

J,  D.  DuShanB;  Aseietant  Engineer, 
Ldent.  Col.  W.  R.  Kino, 

Carpe  af  Engineers,  U,  8.  A, 


RBPORT  OF  MB.  W.  A.  THOMPSON,   ASSISTANT  ENOINEKR. 

Unitbd  States  Enginerr  Office, 

La  Crosse,  Wis.,  February  16, 1898. 
Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  for 
improvement  of  the  Mississippi  River  in  the  division  in  my  local  charge  for  the  cal- 
endar year  ending  December  31, 1897 : 

CON8TRUCTINO  A  HARBOR  IN  LAKE  PEPIN  (KINGS  COULEE). 

The  act  of  Congress  passed  June  8, 1896,  allotted  $30,000  "for  the  purpose  of  con- 
structing a  harbor  of  n^fuge  on  the  Wf*st  shore  of  Lake  Pepin,  MisHissippi  River,  at 
or  near  Kings  Coulee,  between  Lake  City  and  Reeds  Landing,  Minnesota.'' 

The  orifi[inal  project  for  this  work,  described  in  my  report  of  last  year,  was 
approved  july  24,  1896.  Owing  to  the  increased  darability  and  appreciable  reduc- 
tion in  the  first  cost  to  be  realized  from  the  substitution  of  gravel  and  rock  for  the 
proposed  ballasted  crib  work,  together  with  the  superior  facilities  for  malsing  sub- 
sequent repairs  to  a  pier  thus  constructed,  it  was  deemed  advisable  to  modify  the 
original  project  pertaining  to  the  substructnre  and  superstructure  of  the  pier,  pro- 
vided that,  upon  being  tested,  the  completed  portion  of  the  breakwater  gave  evi- 
dence of  sufficient  strength  to  resist  the  force  of  heavy  storms  and  ice  pressure. 
This  having  been  demonstrated  l»y  the  excellent  condition  in  which  tbe  embank- 
ment was  found  upon  the  recession  of  the  water  in  the  spring,  after  a  higher  stage 
than  any  heretofore  recorded  at  the  time  of  the  disappearance  of  the  ice  in  Lake 
Pepin,  it  was  decided  to  lake  advantage  of  the  apparent  benefits  to  be  derived  from 
the  adoption  of  this  method.  Accordingly,  under  date  of  April  13, 1897,  a  modified 
project  was  submitted,  recommending  the  adoption  of  the  above  modifirations  and 
the  additional  use  of  brush  in  the  foundation.  This  project  was  approved  April 
26, 1897. 

During  the  spring  of  1897  the  necessary  repairs  were  made  to  dredge  Vulcan, 
launch  Ada,  and  balance  of  the  dredging  fleet  m  Fountain  City  Bay  and  Lake  City 
Harbor.  Immediately  upon  completion  of  thene  repairs^  May  14,  the  fleet  was  taken 
to  Kings  Coulee,  where  work  was  resumed  on  oonstruction  of  the  pier  May  17. 

The  work  was  performed  by  hired  labor  and  use  of  Government  plant.  The 
materials  used  (gravel,  rock,  aud  brush)  were  furnished  as  follows:  All  the  gravel 
was  supplied  by  the  IT.  S.  dredge  Vulcan,  with  launch  Ada  acting  as  tender; 
6,554. 9  cubic  yards  of  rock  were  purchased  in  open  market  under  public  notices 
dated  May  7  and  October  2, 1897,  at  40  and  44  cents  per  cubic  yard,  loaded  on  United 
States  barges,  and  the  remainder  (27.4  cubic  yards)  was  picked  up  along  the  lake 
shore  by  hired  labor.  All  the  brush  was  purchased  in  open  marlcet  under  public 
notices  dated  July  29  and  September  15,  1897,  at  12.4  cents  per  cubic  yard,  loaded 
on  United  States  barges. 

During  the  season  250  linear  feet  of  the  pier,  10  feet  wide  on  top  and  36  feet  wide 
at  low- water  line,  covered  with  a  heavy  riprap  from  3i  to  4  feet  thick  at  the  bottom 
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of  the  slope,  ffradaally  decreasing  to  2  feet  in  thickness  at  the  top,  were  completed 
to  a  height  ori2  feet  above  low  water  of  1864,  and  100  feet  more  were  carried  to  the 
reference  -f-S'O.  making  a  total  of  500  linear  feet  entirely  completed,  and  100  feet 
additional  bnilt  to  the  water  surface  at  a  8-foot  stage.  The  slopes  above  low  water 
are  13  feet  horizontal  to  12  feet  vertical,  and  the  slopes  of  the  foondation  are  the 
natural  slopes  of  good,  heavy  gravel  nnaer  water. 

There  were  used  in  the  work  74,474.4  cubic  yards  gravel,  dumped  in  place; 
13,807  cubic  yards  brush,  and  6,582.3  cubic  yards  rock.  Time  lost  by  dredjge  on 
account  of  accidents,  storms,  etc.,  245  hours. 

The  total  amount  of  material  put  in  place  during  1896  and  1897  is  as  follows: 
Gravel,  109,041.8  cubic  yards;  rock,  8,185.4  cubic  yards;  brush,  13,807  cubic  yards. 

Operations  were  suspended  November  8,  1897,  on  account  of  cold  weather,  and 
the  entire  dredging  fleet  was  placed  in  winter  quarters  in  Fountain  City  Bay. 

Amount  expended  during  oiuendar  year  1897  (from  distribution  sheets),  $16,202.15. 
Total  amount  expended  during  calendar  years  1896  and  1897  (from  distribution 
sheets),  $24,505.48. 

BBBD8  UkNDIKG  TO  TBEMFBAUEAtT. 

Under  project  approved  September  4,  1896,  and  allotment  of  $50,000,  a  contract, 
dated  December  24, 1896,  was  entered  into  with  Fetter  4b  Crosby,  of  La  Crosse,  Wis., 
for  the  construction  and  repair  of  rock  and  brush  dams  and  shore  protections,  at  97 
cents  per  cubic  yard  for  rock  and  17  cents  per  cubic  yard  for  brush,  in  place. 

Work  under  this  contract  was  commenced  June  8, 1897,  and  continued  to  Novem- 
ber 18, 1897,  when  operations  were  suspended  for  the  season.  Owing  to  delays  from 
various  causes,  the  contractors  were  unable  to  finish  their  work  during  the  past 
season,  and  the  time  for  completion  of  contract  was  extended  from  December  81, 
1897,  to  June  80,  1898,  approved  by  indorsement  of  Chief  of  Engineers,  dated 
December  15,  1897. 

Improvements  were  made  opposite  Crats  Island,  above  Tee-i>ee-ota  Point,  below 
Grand  Encampment  Island,  opposite  Alma,  and  in  vicinity  of  the  head  of  Rolling- 
stone  Slough. 

OppoHte  CraU  Island  {below  Waha$ha),— The  deep  water  here  showed  a  tendency 
to  »>j1ow  closely  under  the  end  of  old  Wing  Dam  26  (sheet  14),  making  two  very 
abrupt  turns,  unfavorable  for  raft  navigation.  To  correct  this  fault  and  ^ive  the 
channel  its  proper  course,  four  wins  dams»  Nos.  84,  35,  86,  and  42,  were  built  from 
the  Wisconsin  shore  600, 1,230, 1,78^  and  2,280  feet,  respectively,  below  Dam  26. 

Above  Tee-f^ee-ota  Paint — Troubles  of  a  more  or  less  serious  nature  have  been 
experienced  in  this  locality  for  years,  occasioned  largely,  no  doubt,  through  the 
action  of  the  sheer  boom  of  the  Mississippi  River  Logging  Company.  The  approved 
project  contemj^lated,  in  part,  the  construction  of  a  series  of  wing  dams  from  Wiscon- 
sin shore  opposite  the  boom,  for  the  contraction  of  the  channel  at  this  point  and 
to  throw  the  water  against  the  boom,  but  as  it  was  ascertained  through  extensive 
correspondence  on  the  subject  with  Laird-Norton  Company  that  these  dams  would 
seriously  interfere  with  the  operation  of  their  boom,  it  was  deemed  advisable  to 
substitute  a  lateral  dam  for  the  four  upper  wing  dams.  Lateral  Dam  37  (sheet  14) 
was  built  from  a  point  on  the  Wisconsin  shore  4,970  feet  above  head  of  Island  31, 
and  extends  downstream  a  distance  of  8,170  feet.  Wing  Dam  88,  also  built  from 
Wisconsin  shore,  is  900  feet  above  Island  81. 

Below  Grand  Enoamjmeni  Island.— The  chief  object  here  was  to  maintain  the  chan- 
nel on  the  Wisconsin  side  and  to  incidentally  deepen  same  by  contraction.  This  was 
effected  by  extending  two  wing  dams,  Nos.  39  and  40  (sheet  14).  from  Minnesota 
shore  at  intervals  of  1,400  feet  above  old  Wing  Dam  12,  and  by  building  Wing  Dam 
41  from  east  side  of  Island  83,  near  the  foot. 

Vicinity  of  Alma, — ^A  flat,  shallow  bar  has  been  in  formation  immediately  in  front 
of  the  town  for  some  time,  and  the  accumulations  and  deposits  of  recent  years  have 
increased  its  proportions  to  such  extent  as  to  interfere  very  seriously  with  both  the 
channel  and  steamboat  landing.  The  project  proposes  extensive  improvements  in 
this  locality  for  maintaining  the  channel  along  the  Wisconsin  shore,  but,  owing  to 
the  lateness  of  the  season,  Bttle  more  than  a  commencement  could  be  made.  Two 
wing  dams,  Nos.  25  and  26  (sheet  15),  were  extended  from  the  east  side  of  Island  40, 
the  former  400  feet  and  the  latter  950  feet  below  head  of  island.  Dam  26  was  not 
completed. 

Eollingstone  Bar  (above  Fountain  City).— The  natural  supply  of  water  ati^his  point 
had  been  g^reatly  diminished  through  the  immense  draft  into  Rollingstone  Slough,  a 
great  pornon  of  the  water  which  should  have  been  retained  in  the  channel  passing 
around  under  the  end  of  Dam  1  (sheet  17)  into  Rollingstone.  This  unwaixantable 
decrease  in  volume  made  the  current  in  the  channel  so  sluggish  that  it  was  not  able 
to  carry  the  large  accumulations  of  sand  to  points  of  safety  iarther  down  the  stream, 
and,  as  a  result,  an  immense  bar  was  formed  abreast  of  Dams  1  and  2.  The  loss  in 
volume  could  probably  have  been  restricted,  if  not  entirely  checked,  by  raising 
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Closing  Dam  4  in  RoUingstone  Slough,  bnt,  m  the  oontraotois  in  this  vicinity  lacked 
the  neoesBary  plant  and  eqaipments  for  doing  this  work,  it  was  thought  possible  to 
eain  the  same  end  by  another  method.  This  was  done  by  raising  Wing  Dam  1,  rais- 
ing and  extending  Wing  Dam  2.  then  extending  the  former  laterally  and  joining  it 
to  the  outer  end  of  Dam  2.  Only  the  upper  330  feet  of  this  lateral  extension  of 
Dam  2  were  built  to  the  reference  +^.0,  an  apron  mat  being  laid  for  the  remaining 
1,100  feet.  To  farther  aid  in  the  correction  and  contraction  of  the  channel  at  this 
point;  and  to  promote  the  scour,  two  wing  dams,  Nos.  40  and  41,  respectively  1,000 
and  1,740  feet  above  old  Wing  Dam  19,  were  built  from  the  Wisconsin  shore. 

All  the  above  dams  were  built  to  a  height  of  4  feet  above  low  water  of  1864, 
excepting  a  part  of  Wing  Dam  1.  In  each  instance  where  work  was  carried  on  very 
satisfactory  results  were  obtained. 

Farther  details  as  to  length  and  height  of  works  constructed  are  shown  in  the 
accompan^^ing  table. 

Mr.  Louis  Shaw  was  the  inspector  in  local  charge  of  the  work. 

LUi  of  warh$  oontirucied  and  rwaired,  and  of  materials  used,  during  reason  of  1897,  under 
contract  with  Fetter  f  Croehy,  between  Beeds  Landing  and  Trempealeau, 


Deslgiuitlon. 


Dimensions. 


Length. 


Height 

above 

low  water 

of  1861. 


Material. 


Book. 


Brash. 


Sheet  14i 

Wing  dam  34 

Wing  dam  35 

Wing  dam  86 

Wing  dam  87 

Wing  dam  88 

Wing  dam  89 

Wing  dam  40 

Wing  dam  41 

Wing  dam  42 «. 

Sheet  15: 

Wing  dam  25 

Wing  dam  26,  commenced 

Sheet  17: 

Wing  dam  1,  raised  and  extended  . 

Wing  dam  2,  extended 

Wing  dam  40 

Wing  dam  41 


Feet. 

700 

600 

400 

8,170 

600 

1,400 

1,800 

885 

800 

620 
170 

1,480 
200 
425 
165 


Feet. 

4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 

0to4 
4 

4 
4 


Ovb.yde. 

1,027.7 
871.3 
634.8 

3,880.2 
875.7 

1, 372. 5 

1,730.3 
305.4 
382.3 

1,867 
800.3 

3,102.0 
743.2 
352.5 
266.6 


Oub. 
2, 
2, 
1, 
13, 
4, 
4. 
5, 

1, 

3, 


da. 

12 
088.0 
920.8 
276.8 
210 
599.3 
130.7 
971.9 
565 

656.4 
243.9 


14,354.2 
3,307.8 
1,746.7 
1,157.2 


Total. 


18,223.9 


66,944.6 


FhuMcM  statenMnt  for  work  between  Reede  Landing  and  Trempealeau  performed  under 
contract  with  Fetter  4'  Crosby  in  1897. 

Amount  paid  contractor $26,151.97 

Retained  percentage 2,996.78 

Cost  of  localinspection,  etc 1,701.95 

Add  quota  of  general  superintendence  and  office  expenses 978. 17 

Add  plant  charge 99.84 

Total 31,837.71 

Material  put  in  works : 

Rook cubic  yards..      18,223.9 

Brush do....      66,944.6 

Total do....      85,168.6 

Average  occt  per  cubic  yard,  in  place $0,374 

MINNBISKA  TO  QUBEKS  BLXTFIT. 

Under  pnHect  M>proved  July  9,  1897,  and  allotment  of  $36,000,  a  contract,  dated 
September  28, 1897,  was  entered  into  with  Fetter  &  Crosby,  of  La  Crosse,  wis.,  for 
the  construction  of  dams  and  shore  protection  of  rock  and  brush  between  Miu- 
neiska  and  Queens  BlujGf,  at  98  cents  per  cubic  yard  for  rock  and  19  cents  per  cubic 
yard  for  brush,  in  place. 

No  work  was  done  during  1897. 
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QUKBNS  BLUFF  TO  PRAIBIB  DU  CHISN. 

(a)  Comiruction  ofdam$  and  shore  proteotion, — The  improvement  of  this  section  of 
the  river,  88  miles  in  length,  by  the  construction  and  repair  of  rock  and  brush  dams 
and  shore  protection,  was  carried  on  under  projects  approved  Aogust  22,  1896,  and 
July  9, 1897.  Work  doring  the  season  was  performed  by  hired  labor  and  use  of  Gov- 
ernment plant,  towboat  Alert  and  lannch  Elsie  being  ased  for  towing.  Bmsh  loaded 
on  United  States  barges  was  purchased  in  open  market,  under  public  notices  dated 
Jnne  2  and  September  15, 1897,  at  12^  cents  per  cubic  yard,  i'he  rock  used  was  pro- 
cured as  follows:  2,677.1  cubic  yards  sand  rook  and  6,065.6  yards  lime  rock  were 
purchased  in  open  market  under  public  notice  dated  June  19, 1897,  at  31ji  cents  per 
cubic  yard  for  sand  rock  and  44^  cents  per  cnbic  yard  for  lime  rock,  on  United  States 
barges.  The  remainder  of  the  lime  rook,  42,532.2  cubic  yards,  was  quarried  and 
loaaed  on  United  States  barges  by  hired  labor  and  nse  of  Government  plant. 

The  serviceable  portion  of  the  fleet  quartered  in  Fountain  City  Bay  was  transferred 
to  oou  Slough  between  June  21  and  June  26, 1897,  on  which  latter  date  field  opera- 
tions were  resumed  in  vicinity  of  Warners  Landinje.  The  work  was  much  retarded 
during  the  earlier  part  of  the  season  on  account  of  high  water  and  the  oonsequeut 
difficulties  attending  the  collection  and  delivery  of  the  material  required  in  the 
prosecution  of  the  work,  but  later  on,  as  the  water  receded  and  the  conditions 
became  more  favorable,  rapid  and  successful  progress  was  made. 

Improvements  and  repairs  were  made  in  the  following  localities:  Vicinity  of 
Winona,  Richmond  Island,  Dakota,  La  Crosse,  Picayune  Island,  and  Coon  Slongh. 

Vicinity  of  Winona. — Closing  Dams  1  and  20  (sheet  18),  the  former  across  Black- 
smith Slough  and  the  latter  between  Islands  71  and  72,  were  raised  and  repaired. 

Vicinity  of  Richmond  Island. — A  detached  portion  of  the  fleet,  consisting  of  launch 
Elsie,  quarter  boat  75,  building  boat  97,  and  9  barges,  was  taken  to  Richmond  Island 
August  17,  where  operations  were  resumed  for  the  completion  of  the  system  of  dams 
commenced  in  that  vicinity  during  season  of  1891,  with  a  view  of  securing  a  perma- 
nent channel  alon^  the  east  side  of  the  island.  This  work  embraced  the  oonstruo- 
tion  of  five  new  wing  dams,  the  extension  of  three  others,  and  the  extension  of  the 
Richmond  Island  shore  protection.  The  dams  were  built  as  follows :  Wing  Dam  47 
(sheet  18)  from  Minnesota  shore,  780  feet  above  old  Dam  14 ;  Wing  Dam  48  uom  west 
side  of  Island  87.  675  feet  above  Dam  12 ;  Wing  Dams  49  and  diffrom  left  bank,  at 
intervals  of  800  leet  above  old  Dam  16,  imd  Win^r  Dam  51  from  left  bank  800  feet 
below  Dam  16.  Wing  Dams  14, 15,  and  16  were  raised  and  extended  to  the  projected 
length.  Old  Wing  Dam  46  was  repaired  at  shore  end.  The  east  bank  of  Kichmond 
Island  was  pnt  in  condition  to  partially  resist  the  increased  force  and  velocity  of 
the  current  naturally  following  the  contraction  of  the  channel,  by  sinking  4,4(X) 
linear  feet  of  matting  along  the  shore  of  the  island  to  the  reference  -f-3.0. 

Vicinity  of  Dakota.^Old  Closing  Dam  6  (sheet  20)  at  the  head  of  Island  93  was 
raised,  and  the  detached  end  connected  with  the  head  of  the  island.  Island  93 
was  protected  around  head  and  on  west  side  a  distance  of  700  feet. 

Vicinity  of  La  Crosse. — Closing  Dams  1  and  41  (sheet  22),  the  former  closing  Broken 
Arrow  Slough  and  the  latter  across  Sand  Slongh,  were  raised  and  repaired.  Broken 
Arrow  Island  was  protected  around  the  head  and  on  east  side.  Three  thousand  three 
hundred  feet  of  this  shore  protection  were  completed,  and  2,700  a<lditional  feet  of 
matting  were  sunk,  the  bank  of  the  upper  1,706  feet  of  this  latter  distance  being 
graded  and  partly  rocked. 

Vicinity  of  Picayune  Island. — Some  improvements  were  made  here  during  1893,  and 
with  good  results,  but  owing  to  a  division  of  the  river  at  Picayune  Island,  making 
it  difiicult  to  determine  whether  the  channel  should  go  to  the  right  or  left  of  the 
island,  it  was  deemed  advisable  to  postpone  the  completion  of  this  work  until  such 
time  as  the  river  itself  should  indicate  a  preference.  During  recent  years  the  water 
showed  a  manifest  tendencv  to  follow  the  Minnesota  shore  through  Picayune  Chute, 
and  to  further  this  inclination,  it  was  decided  to  extend  the  series  of  win^  dams  from 
the  Wisconsin  shore,  thereby  confining  the  channel  to  the  regulation  width  and  at 
the  same  time  insuring  the  ultimate  removal  of  Picayune  Island  through  the  action 
of  the  current.  Four  wing  dams,  Nos.  17, 19,  21,  and  22  (sheet  22),  all  irom  the  left 
bank,  were  raised  and  extended.  The  Minnesota  shore  was  protected  by  matting 
from  mouth  of  Root  River  to  foot  of  Picayune  Chute,  a  distance  of  9,800  feet,  ana 
the  bank  was  partly  graded  and  rocked. 

Vicinity  of  Coon  Slough. — Considerable  shore  protection  was  built  in  the  concave 
bends  of  the  slough  during:  1895,  and  proved  very  effective  in  places  where  com 
pleted,  but  the  great  vel()city  of  the  current,  due  to  the  contracted  width  of  the' 
river,  endangers  all  the  banks  along  the  slough,  and  it  will  eventually  become  nec- 
essary to  protect  boths  sides  nearly  the  entire  length.  As  it  was  impracticable  to 
do  all  this  in  a  limited  space  of  time,  only  the  most  exposed  points  received  atten- 
tion last  season.  Protections  were  built  on  riffht  bank  below  Middle  Slough,  at 
island  in  Big  Bend,  and  right  bank  opposite  Warners  Landing,  their  respective 
lengths  being  600, 1,450,  and  2,600  feet.    One  thousand  six  hundred  and  sixty-five  feet 
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of  matting  weie  «ank  in  oontin nation  of  shore  protection  opposite  Britts  Landing, 
and  the  bank  was  partly  rocked.  Closinff  Dam  12  (sheet  23)  received  slight  repairs. 
A  gap  170  feet  long  in  shore  protection,  Island  126,  below  Genoa,  was  repaired,  and 
Closing  Dam  1  (sheet  24),  to  the  left  of  same  island,  was  strengthened  at  shore  ends. 

All  dams  bnilt  or  extended  were  carried  to  a  height  of  4  feet  above  low  water  of  1864. 

Operations  were  snspended  November  9, 1897,  and  the  fleet  placed  in  winter  quar- 
ters in  Fountain  City  Bay. 

Works  of  improvement  should  be  made  in  vicinity  of  Alma,  Minneiska,  Mount 
Vernon,  Dresbach,  Trempealeau,  and  Grand  Crossing.  The  following  series  of  dams 
should  be  extended:  Right  bank  below  Chimney  Rook;  opposite  Fountain  City; 
below  Chicago,  Burlington  and  Northern  Railroad  bridge  at  Winona,  and  opposite 
Broken  Arrow  Island.  Shore  protections  should  be  extended  opposite  Island  29,  at 
Islands  55,  58,  and  96,  Grand  Island,  Islands  113  and  116,  and  Coon  Slough.  Shore 
protection  should  be  built  above  Buffalo  Slough;  onposite  Island  55;  at  Island  63; 
Winters  Landing;  and  below  Root  River.  Closing  dam  across  RoUingstone  Slough 
should  be  raised. 

Liit  of  UHtrhs  consirueted  and  repaired  and  ofmateriaU  used  during  the  eeaecm  of  1837 
between  Queens  Bluff  and  Prairie  du  Chien. 


Desigiuitioii. 


Dimensions. 


Length. 


Height 

abovolow 

water, 

1864. 


Material. 


Rock. 


Brash. 


Sheet  18: 

Closing  dam  1,  repaired 

Closing  dam  20,  repaiied 

Sheet  19: 

Wing  dam  14,  ralBed  and  extended 

Wing  dam  15,  raised  and  extended 

Wing  dam  16,  raised  and  extended 

Wing  dam  46,  repaired 

Wing  dam  47 

Wing  dam  48 

Wing  dam  49 

Wing  dam  50 

Wing  dam  61 

Shore  protection.  Island  86,  commenced 

Sheet  20: 

Closing  dam  6,  raised  and  repaired 

Shore  protection,  Island  93,  rebailt 

Sheet  22: 

Closinc  dam  1,  raised  and  repaired 

Wing  dam  17,  raised  and  extended 

Wing  dsra  19,  raised  and  extended 

Wing  dam  21,  raised  and  extended 

Wing  dam  22,  raised  and  extended 

Cloamg  dam  41,  raised  and  roMired 

Shore  protection  "  E  "  (Root  River),  commenced  . . . 

Shore  protecticm  "L"  (Broken  Arrow  Island),  com- 
menced  

Sheet  23: 

Closing  dam  12,  repaired 

Shore  protection  **  G "  (opposite  Britts  Landing) .  .. 

Shore  protection  "H"  (Big  Bend) 

Shore  protection  "  I "  (opposite  Warners  Landing) . 

Shore  protection  **J"  (Middle  Sloagh) 

Sheet  24: 

Closing  dam  1,  repaired 

Shore  protection, Island  126,  repaired 


Feet. 


248 
25 


700 
400 
750 
820 
800 
4,-400 


700 


160 
635 
610 
880 


0,800 
6,000 


1,665 

1,450 

2,600 

600 


Total. 


Feet, 

4 
4 

4 
4 

4 


CvHeyds. 
104.8 
604.2 

582.5 
511.7 
835.1 
109.1 
555.1 
579.0 
778.5 
593.2 
943.7 
1,162.6 

1, 576. 1 
702.6 

637.9 
1.878.1 
2, 735. 1 
2, 822. 5 
1, 959. 5 
1,258.4 
7,003.5 

13,863.4 

108.2 
2,196.9 
8, 508. 5 
3, 512. 5 
1,214.3 

205.4 
732.1 


(Mncyds, 

454.5 

2,114.1 

2,306.9 
8,325.8 
2,488.6 
555.4 
8,311.6 
8,079.6 
5,306.4 
4,713.6 
6,987.6 
7,839.4 

8,012.4 
1,405.2 

1,538.1 
4,040.2 
5.481 
5,506.6 
4,448.8 
1,845.1 
16, 210. 1 

25,664.5 


51, 274  9 


4,614 
6, 0:i3. 1 
3,881.7 
1,673.4 


1,239.0 


134, 077. 6 


Financial  staiement  for  work  of  huilding  dams  and  shore  protection  between  Queens  Bluff 
and  Prairie  du  Chieuy  performed  by  hired  labor,  during  season  of  1897, 

Amount  expended  in  field  during  calendar  year  1897  (from  distribution 

sheets) $64,147.95 

Add  quota  for  general  superintendence  and  office  expenses 2, 039. 90 

Add  for  use  and  deterioration  of  plant,  quarry $2, 438. 02 

Add  for  nse  and  deterioration  of  plant,  building  dams,  etc....    5, 627. 41 

8,065.43 

Total 74,253.28 
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Material  pnt  in  works : 

Rook cubic  yards..      51,274.9 

Brash do....     134,077.6 

Total do....    185,352.6 

Ayerage  cost  per  onbio  yard: 

On  barges $0,209 

For  towing  and  putting  in  place .137 

For  general  superintendence  and  office  expenses .  Oil 

For  plant .044 

Average  cost  per  onbio  yard  in  place ^ .401 

(b)  Quarrying  rook  at  Britia  Landing,  Wtsconain. — Work  was  performed  by  hired 
labor  and  use  of  Government  plant,  the  cable  hoist  being  employed  in  the  trans- 

Sortation  of  the  rock  from  quarry  to  barges.  Rand  and  IngersoU-Sargent  steam 
rills  were  used  for  drilling. 

The  ground  on  which  the  quarry  is  located  was  rented  under  lease  dated  August 
1, 1895,  and  approved  August  27, 1895,  at  an  annual  rental  of  $300. 

Some  minor  changes  and  necessary  repairs  were  made  to  the  hoist  before  same  was 
placed  in  commission.  The  alterations  and  additions  were  as  follows:  The  old  cast- 
iron  driving  pinion  was  replaced  by  a  steel  pinion.  Two  extra  crank-shaft  bearings 
were  put  inside  of  engine  frame  and  heavier  eccentric  straps  were  substituted  for 
the  old  ones.  Additional  timber  work  was  built  on  top  of  head  tower  and  two  48- 
inch  sheaves  were  put  in  place  of  the  30-inch  sheaves.  The  old  finch  hauling  line 
was  replaced  by  1,000  feet  of  1-inch  wire  rope.  Two  Rand  steam  drills  and  three 
Wells  lights  were  added  to  the  plant  in  the  quarry.  New  quarters,  large  enough  to 
accommodate  about  one  hundred  men,  were  erected  in  the  northwest  section  of  the 
quarry  and  furnished  with  a  complete  outfit. 

Operations  were  commenced  June  24, 1897,  and  continued  with  but  slight  inter- 
ruptions until  November  6,  when  work  was  discontinued  on  account  of  cold  weather. 
The  supply  of  rock  on  the  old  floor  of  quarry  having  become  pretty  thoroughly 
exhausted,  a  new  cut  was  opened  on  the  south  side  of  the  tower  about  11  feet  below 
the  former  level,  and  anoUier  cut,  26  feet  below  the  original  quarry  floor,  was 
made  on  the  nortn  side.  From  August  19  to  close  of  season  two  shifts  of  men  were 
employed,  each  working  eight  hours  per  day,  the  cable  hoist  being  operated  sixteen 
hours  per  day.  The  large  output  following  the  adoption  of  this  system  resulted  in 
materially  reducing  the  proportionate  cost  of  fixed  charges,  such  as  superintendence, 
rent,  etc.,  and  the  comparatively  low  average  cost  per  cubic  yard  attained  may 
be  largely  attributed  to  this  cause.  In  this  connection  I  would  respectfully  call 
attention  to  the  appreciable  reduction  in  the  cost  per  cubic  yard  from  month  to 
month,  as  given  in  the  following  table : 

Statemmi  ikawing  amounU  quarried  per  month,  the  total  coei,  and  average  coet  per  ouHo 

yard  Uxided  on  Jtargee, 


Month. 


Namber  of 
cubioyarda 


Totol  cost. 


Avenge 

ooatper 

cublo 

yard. 


Jnne  and  July 

Aagast 

September 

October  and  Norember. 


7,223.6 
7,407.1 
11, 410. 5 
16.491.0 


$4,498.49 
3, 476. 28 
4,969.63 
6.878.98 


Add  for  use  and  deterioration  of  plant. . 
Total 


42.5312 


18,753.88 
2,438.02 


42,582.2 


21,191.40 


90.6180 
.4603 
.4354 
.8665 


.4409 
.0573 


.4982 


LA  CROSSB  HARBOR. 


The  act  of  Jnne  8, 1996,  allotted  $6,000  for  this  harbor,  but,  as  the  results  of  a  sur- 
vey ordered  by  the  same  act  were  such  as  to  show  that  about  $17,000  would  be 
needed  to  perform  the  required  work,  the  amount  allotted  was  not  deemed  sufficient 
to  Justify  a  commencement  and  it  was  thought  better  to  reserve  the  $5,000  until 
Anther  ftinds  become  available. 
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CASE,  REPAIR,  AND  CONSTRUCTION  OF  PLANT. 

Repair  and  oonstraotion  of  plant  were  oairied  on  daring  the  season,  by  hired 
labor,  at  Lake  City,  at  boat  yard  in  Fountain  City,  and  at  Britte  Landing,  Wisoonsin. 
New  qnarry  quarters,  1  quarter  boat,  and  1  oarffe  were  built.  Towboat  Alert, 
launches  Ada  and  EUie,  dredge  Vulcan,  2  quarter  boats.  2  dump  boats,  1  bnildiuff 
boat,  1  grasshopper,  12  barges,  4  skiffs,  and  the  cable  hoist  were  repaired.  At  such 
times  as  the  plant  was  not  in  commiSBion  watchmen  were  employed  in  oaring  for 
same. 

The  cost  of  care,  repair,  and  construction  of  plant  was  $11,429.96,  of  which 
amount  $1,483.63  was  paid  from  allotment  for  Kings  Coulee. 

Respectfully  submitted. 

W.  A.  Thompson,  AseUiamt  Engineer. 

Lieut.  Col.  W.  R.  King, 

Corp8  of  Engineers,  U.  8.  A, 


report  of  MR.  J.  C.  M'eLBERNR,  ASSISTANT  ENGINKBR. 

United  States  Engineer  Office, 

Rook  leland,  III.,  January  SI,  1898. 
Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  for 
improvement  of  the  Mississippi  River  in  the  division  in  my  local  charge  for  the  cal- 
endar year  endiug  December  31, 1897: 

REMOVAL  OF  BARS  AT  BT7BUQUS. 

Under  project  approved  July  9,  1897,  and  appropriation  of  $30,000  made  by  the 
sundry  civil  act  of  June  4, 1897,  a  contract  dated  September  16  was  entered  into  with 
Charles  H.  Appleton  for  the  removal  of  material  from  ice  harbor  and  bars  at 
Dubuque,  Iowa,  at  14^  cents  per  cubic  vard. 

Witlkin  the  ice  harbor  sediment  had  been  largely  deposited,  making  it  a  difficult 
matter  for  boats  of  deep  draft  to  enter  the  harbor  or  closely  approach  the  interior 
shores  during  low  stages  of  water;  and  abreast  of  the  citv  a  high  bar  had  formed, 
extending  from  the  u^per  side  of  the  harbor  down  to  a  point  weU  below  the  steam- 
boat landing,  leaving  insufficient  room  for  navigation  along  the  levee  front.  For  the 
purpose  of  removing  those  obstructions  dredging  was  commenced  In  the  former  place 
on  August  20, 1897,  and  carried  over  a  section  360  feet  wide,  reaohiuff  from  deep  water 
outside  of  mouth  of  harbor  well  ap  into  the  same— an  average  dutanoe  of  ^0  feet. 
In  the  latter  locality  the  entire  west  side  of  the  bar  was  taken  off  to  an  average 
width  of  320  feet.  A  minimum  depth  of  4|  feet  was  secured  over  a  total  area  of 
363,000  square  feet.    Work  thereon  was  discontinued  for  the  season  on  November  26. 

Thomas  B.  Downer  served  as  inspector  on  the  work  and  discharged  his  duties  very 
efficiently. 

Financial  statement  for  work  on  ice  harbor  and  hare  at  Duhtque,  Iowa,  performed  under 
contract  with  C.  H.  Appleton  during  the  season  of  1897, 

Amount  paid  contractor $9,645.03 

Add  retained  percentage • 1,060.55 

Add  cost  of  inspection,  etc 488.95 

Total 11,094.53 

Amount  of  material  removed cubic  yards..    71,178.4 

Cost  per  cubic  yard $0,156 

DUBUQUE  TO  CLINTON. 

Under  project  approved  September  4, 1896,  and  allotment  of  $35,000  team  appro- 
priation of  July  19, 1897,  the  expenditure  having  been  previously  authorized  by  act 
of  June  3, 1896.  a  contract  dated  December  14,  1896,  was  entered  into  with  Albert 
Kirchner  for  toe  construction  of  brush  and  rock  dams  and  shore  protections,  at  17 
cents  i>er  cubic  yard  for  brush  and  90  cents  per  cubic  yard  for  rock  in  place. 

Operations  thereon  were  begun  on  April  29, 1897,  and  the  placing  of  the  material 
was  finished  by  July  7;  but  the  proper  surface  dressing  of  the  work,  which  a  high 
■tage  of  water  prevented,  was  temporarily  postponed  and  was  not  entirely  com- 
pleted until  October  7, 1897. 

At  head  of  Island  gdl.—Bam  No.  21  (sheet  38)  was  built  across  Stone  Slouffh  to 
close  oil  a  heavy  side  draught  of  water,  and  the  shoulder  of  the  island  itself  was 
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Erotected  from  the  dam  to  the  lower  end  of  the  caving  bank,  the  average  width 
eing  48  feet. 

In  vioinUy  of  Bellwue,— To  improve  the  very  flat,  shbal,  troublesome  crossing  juet 
below  that  city  dams  were  constmcted,  viz :  Nos.  3,  4,  5,  and  6  (Hheet  39)  from  [owa 
shore  well  over  on  to  large  bar  below  Island  248,  No.  7,  out  from  foot  of  same  island, 
and  NoM.  8,  9,  and  10  at  Illinois  side  of  river,  a  short  distance  farther  down,  the  lat- 
ter one  being  a  closing  dam  across  a  little  chute.  Immediately  below  these  dams  the 
long  cutting  bend  in  Illinois  shore  was  protected  to  an  average  width  of  56  feet. 
The  channel  wa>  in  this  locality  having  been  greatly  narrowed  and  properly 
straij^htened  by  these  dams  was  thereby  notably  deepened  and  benefited. 

In  ricinify  of  Fulton.^— The  Illinois  shore  above  Upper  Cat  Tail  Slough  having  con- 
tinued to  sutier  greatly  from  erosion,  the  protection  was  extended  from  the  end  of 
the  old  work  up  river  to  a  point  abreast  of  willow  bars  below  Ireland  286,  the  aver- 
age width  being  45  feet.  A  closing  dam,  No.  12,  sheet  43,  was  built  across  a  small 
chute  near  lower  end  of  the  protection. 

C.  U.  Sisson  performed  the  duties  of  inspector  in  a  very  satisfactory  manner. 

List  of  works  construcUd  and  material  used  during  season  of  1897,  under  oonirad  with 
Albert  Kirokner,  between  Dubuque  and  Clinton, 


Dosignfttion. 


IMmeDiiona. 


Length. 


Height 

above  low 

watai, 

1864. 


MateriaL 


Book. 


Briuh. 


Sheet  38 : 

ClosiDgdain2 , 

Shore  protection  on  shoulder.  Island  241 

Sheet  39: 

WiugdamS 

Wing  dam  4 

Wing  dam  6 , 

WiDgdnmO , 

Wing  dam  7 , 

WiDgdam8 

Wine  dam  9 

Closing  dam  10 

Shore  protection,  Illinois  shore  below  Island  248. , 

Sheet  43: 

ClosiDgdaml2 , 

Shore  protection,  Illinois  shore  below  Island  286. . 


Feet 
260 
1.176 

1,255 
900 
365 
470 
455 
350 
780 
SO 

2,820 

86 

2,840 


Feet, 


Oub.  yards. 
1,605 
2,764.2 

2,687.1 
2,6  6.1 

632.7 
1,630.9 
1, 207. 1 
1,000.2 
2, 157. 6 

160.9 
7,011.5 

178.5 
6,741.2 


Chib.  yards. 
1,697 
2,309.4 

8,760.4 
4.449.4 

817.7 
2,151.6 
1, 6:i*2. 4 
1. 178. 5 
2,921.5 

150 
6,355.8 

185 
4,975.7 


Total. 


29,673 


32,674.4 


Financial  statement  for  work  between  Dubuque  and  Clinton,  performed  under  oontraot  with 
Albert  Kirehner  during  season  of  1897, 

Amount  paid  contractor $32,243.35 

Cost  of  InHpection,  etc 921.26 

Add  onota  of  general  superintendence  and  office  expenses 1,054.65 

Add  tor  use  and  deterioration  of  plant 38.11 

Total 34,257.37 

Material  put  in  works: 

Rock cubic  yards..      29,673 

Brush do...      32,574.4 

Total do...      62,247.4 

Average  cost  per  cubic  yard  in  place $0,550 


DUBUQUE  TO  LSCLAIRE. 

Under  project  approved  July  9, 18!17,  and  allotment  of  $35,000,  a  contract  dated 
September  1^<,  1897,  was  entered  into  with  George  W.  Farley  &  Co.  for  the  couHtruc- 
tion  of  brush  and  rock  dams  and  shore  protertinns,  at  32  cents  per  cubic  yard  for 
bruMh  and  69  cents  per  cubic  yard  for  rock  in  place. 

Work  w;i8  coinineiiced  on  8e|it4'nil»er  23,  1897,  and  at  the  near  approach  of  wintry 
weather,  on  November  16,  waH  di^contin'od  ftir  the  sea.Hon. 

The  shoulder  of  Nine  Mile  Island,  No.  232,  which  has  continued  for  years  to  wear 
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away  rapidly,  was  proteoted  from  its  head  down  to  lower  end  of  the  ciittinp^  Rer.tion, 
for  an  average  width  of  52  feet.  Opposite  this  point,  in  beo<l  on  Illinois  side  of 
riyer,  where  an  objectionable  chnte  existed  and  the  adjacent  banks  were  caving 
badly,  Closing  Dams  No.  7  and  8  (sheet  37)  were  built,  the  former  f^om  foot  of  Inbintl  231 
to  a  towhead  in  npper  end  of  the  chute,  and  the  latter  froui  this  towhead  to  a  little 
island  immediately  below  it.  The  heads  and  shoulders  of  both  tow  heads  and  islet 
were  protected,  tbeir  average  widths  being 30  and  44  feet,  respectively. 

C.  B.  McClnre  acted  as  inspector  on  the  work  and  gave  good  satisfaction  in  the 
performance  of  his  duties. 

Li$t  of  warlcM  conairacied  and  material  used  during  aeasan  of  1897,  under  contract  with 
George  fV,  Farley  f  Co,,  hetween  DubtLque  and  Leclaire. 


Dimensions. 

Materials. 

Designation. 

Length. 

Height 

above  low 

water, 

1884. 

Bock. 

Bmsh. 

Sheet  37: 

ShAfA  nnyteotton  on  shoalder  ot  laland  232  ........... 

Feet. 

2,825 

60 

100 

860 

1.20 

Feet. 

Oub.  yards. 
4,455.4 
134.2 
125.8 
262 
126.7 

(hU>.  yardt, 

7,733.7 

205.6 

OlofrizifF dam  7 -r-, ..■,--,.., .,.-^,,^-t..^,.- ,,,, 

8 
8 

Clofdngdam8 

Shore  protection  on  towhead  below  Island  231 

171.9 
482  1 

227.8 

Total 

5,104.1 

8,820.6 

Financial  etatementfor  work  letween  Dubuque  and  Leclaire^  performed  under  contract  with 
George  W,  Farley  f  Co.,  during  aeason  of  1897. 

Amonntpaid  contractor $5,709.d8 

Add  retained  percentage 634.44 

Add  cost  of  local  inspection,  etc 473.72 

Add  quota  of  general  superintendence  and  office  expenses 216. 81 

Add  for  use  and  deterioration  of  plant 19.24 

Total 7,054.19 

Material  put  in  works : 

Rock cubic  yards..      6,104.1 

Brush do....      8,820.6 

Total do....     13,924.7 

AY«rage  coat  per  cubic  yard  in  place $0,507 

IN  VICINITY  OP  CLINTON. 

Four  loff  cribs,  filled  with  rook  and  built  by  a  lumber  firm  some  years  ago  in  edge 
of  channel  in  front  of  Clinton,  were  reported  last  spring  by  river  men  as  being  dan- 
gerous obstructions  to  navigation. 

The  dredge  Aiax,  with  the  towboat  Ruth  as  a  tender,  between  June  1  anil  9,  1897. 
incliisiye,  totally  removed  those  cribs  to  a  depth  of  5  i'eet  at  low  water,  the  total 
area  covered  by  their  bases  being  about  8,000  square  feet. 

The  large  timbers,  logs,  etc.,  when  torn  loose  were  towed  ashore  by  the  natives, 
but  the  rf>ok  taken  out,  to  the  amount  of  1,280  cubic  yards,  was  utilized  in  thoroughly 
repairing  the  old  shore  protection  around  the  head  and  sides  of  Wil  ow  Island,  oppo- 
site Island  290. 

IMPROVINO  ROCK  ISLAND  RAPIDS. 

Such  boats  of  the  fieet  as  were  required  for  early  service  having  been  overhauled 
and  put  in  thorou«;h  repair,  field  operations  were  resumed  on  May  26, 1897,  begin- 
ning at  Duck  Creek  and  Cottonwood  chains. 

Dame. — No.8i  (sheet  47)  in  head  of  Surker  Chnte  was  widened  and  raised  in  a 
submerged  form  for  the  purpose  of  still  further  checking  the  Htrong  draft  in  that 
direction.  No.  6^  at  Winnebago  Chain  and  No.  8  in  Campbells  Chute  had  their 
aprons  partly  renewed  where  dama-'e  had  been  sustained,  and  No.  9i,  opposite  the 
mouth  of  Duck  Creek,  received  additional  material  to  prepuro  it  the  better  to  with- 
stand sudden  heavy  floods  from  that  stream.     Dam  No.  11,  having  sulfered  very 
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severely  from  last  wiDter's  enormons  ioe  gorge,  which  carried  away  the  top  of  this 
dam  at  the  oater  end  for  a  distance  of  40O  feet  and  in  places  greatly  injured  the 
remaining  long  section,  was  repaired,  and  widened  where  necessary,  except  the 
large  hreak  which,  instead  of  being  entirely  bnilt  np  to  the  original  height,  was 
raised  only  to  low- water  elevation.  This  part  was,  however,  protected  in  that 
shape  by  a  heavy  bmsh  mat,  and  left  so  temporarily  to  aid  in  observing  the  effect 

Srodnced  on  Duck  Creek  Chain  during  the  lowest  water  of  the  season  by  the  various 
ams  constructed  in  the  immediate  vioinitv.  Dam  No.  20,*  located  a  short  distance 
below  Duck  Creek  Chain,  was  built  from  IllinoiB  shore  to  intersect  with  outer  end 
of  Dam  18.  To  afford  it  some  protection  from  the  ice  a  thick  brush  mat  was  placed 
along  the  dam  its  full  length  on  the  upstream  side.  The  lower  end  of  Trailing  Dam 
No.  Hi  for  a  distance  of  800  feet  having  been  taken  out,  the  material  obtained  there- 
from was  also  placed  in  this  dam.  Dam  No.  21,  from  a  point  at  Iowa  shore  760  feet 
below  Dam  No.  16,  was  carried  on  to  partial  completion  in  two  submerged  seotions, 
one  being  across  the  deep,  narrow  steamboat  channel  near  the  Iowa  snore  and  the 
other  over  little  scattering  chutes  700  feet  farther  out  in  midriver. 

As  a  result  of  work  done,  Duck  Creek  Chain  has  been  put  in  &ir  condition,  and  the 
cnrrent  over  the  submerged  dams  below  it  has  been  greatly  modified  by  Dam  21, 
which  remains  unfinished. 

Book  excavation. — Two  steam  drill  boats  with  double  crews  were  operated.  Drill 
boat  No.  6,  between  June  19  and  July  9,  outlined  and  swept  over  the  entire  channel 
from  Lower  Chain  to  the  foot  of  the  rapids,  a  distance  of  4,000  feet.  Many  patches, 
some  of  them  being  extensive  ones,  were  found,  ranging  from  0.5  to  li  feet  above 
grade ;  but,  in  order  to  work  where  most  needed,  only  the  very  small  and  more  dan- 

?erous  ones,  together  with  the  bottom  course,  2  feet  in  height,  of  a  pier  of  the  old 
Ihicago,  Rock  Island  and  Pacific  Railroad  Bridge,  were  blown  up  and  raked  into 
surrounding  deep  water.  The  sum  of  the  areas  blasted  averaged  1  foot  above  grade 
and  covered  3,016  square  feet.  From  July  10  to  October  15  the  channel  between  the 
lower  ends  of  Sycamore  and  Crab  Island  chains  received  close  attention.  As  this 
reach,  long  complained  of  by  river  men,  was  narrow,  crooked,  shoal,  and  very  diffi- 
cult to  navigate  during  low  stages,  the  south  half  and  seven-eighths  of  the  north  half 
of  the  section,  averaging  1.3  feet  above  grade  and  covering  an  area  44,800  square  feet, 
were  satisfactorily  blasted.    Between  October  16  and  November  6  work  on  the  high 

Eroiecting  shoulder,  much  in  the  way  of  rafts,  at  upper  side  of  entrance  to  head  of 
[oiine  Pool,  was  vigorously  advanced  and  the  boat  was  then  detailed  for  service 
elsewhere.  The  area  blasted  averaged 4.3  feet  above  grade  and  covered  10,490  square 
feet. 

Drill  boat  No.  103,  between  May  26  and  June  21,  performed  occasional  minor  dnties 
as  needed,  such  as  establishing  anchor  bolts  for  buoys,  moorings  at  dams,  water 
gauges,  range  poles,  etc.  From  June  22  to  August  11,  operated  in  Cottonwood  Chain 
on  three  high  patches  averaging  1  foot  above  grade  with  an  area  of  23,600  square 
feet.  August  12  to  September  29,  blasted  upper  shoulder  of  south  side  of  Campbells 
Chain ;  height  above  grade,  1.9  feet ;  area  covered,  24,140  square  feet.  September  30 
to  October  15,  worked  on  lower  end  of  shoulder  at  Dam  16  over  an  area  2.5  feet  above 

gade,  covering  4,450  square  feet;  then  discontinued  there,  put  in  li  days  at  reblast- 
g  in  Winnebago  Chain,  and  worked  the  remainder  of  the  time  until  ifovember  28 
at  disrupting  the  high  projecting  shoulder  above  entrance  to  head  of  Moline  Pool. 
Average  height  of  same  above  grade  1.5  feet,  and  area  23,320  square  feet. 

Dredging, ^The  dredge  AjaXy  with  double  crew,  began  on  Mav  28  at  removing  blasted 
material  from  large  abrupt  shonlder  at  Dam  No.  16,  and,  with  the  exception  of  nine 
days  spent  in  other  service  up  river,  continued  there  until  the  completion  of  that  task 
on  July  13.  The  boat  next  utilized  the  time  until  Jnly  20  gathering  up  debris  from 
Cottonwood  Chain,  was  engaged  taking  out  lower  end  of  Dam  No.  Hi  until  the  31st, 
and  then  returning  to  Cottonwood  Chain  effected,  by  August  9,  the  removid  of  what 
material  was  so  far  prepared  in  that  locality.  From  August  10  to  20  a  deep  bank  of 
debris  was  taken  from  the  south  side  of  Crab  Island  Chain,  when,  having  caught  np 
with  the  drill  boat,  the  upper  shoulder  of  Campbells  Chain  was  workea  upon  nntu 
the  24th.  The  Cottonwood  Chain  patches  were  then  again  visited  and  cleaned  up 
by  September  8,  after  which  the  material  recentlv  blasted  in  both  sides  of  Crab 
Island  Chain  was  removed.  Finally,  between  October  26  and  November  27,  a  gn^eatly 
scattered  area  of  former  reblasting  in  the  north  side  of  Winnebago  Chain  was  care- 
fully gone  over  and  reduced  to  grade. 

CfuuU  pierB, — The  foundations  of  many  of  the  piers  on  the  upper  end  of  the  rapids, 
having  been  worn  away  to  some  extent  within  the  last  few  years  by  the  action  of  the 
ice  and  flood,  were  examined  and  supplied  with  an  amount  of  rook  sufficient  to  give 
them  good,  large,  and  fairly  durable  bases. 

All  material  obtained  from  both  quarry  and  dredge  was  ntilized  in  the  constmo- 
tion  of  the  various  works. 

Operations  were  closed  for  the  season  on  November  29,  and  the  fleet  was  then  safely 
harbored  in  Moline  Pool  for  the  winter. 

To  Mr.  J.  B.  Gordon,  overseer  on  the  works,  much  credit  is  dne  for  efflcienoy  in 
the  performance  of  his  dnties. 
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Details  of  aperaiian$,  season  of  1897. 

Towhostt  Buih: 

HoaisinTiBe  under  steam 1,784^ 

Miles  runlight 2,411 

Miles  run  towing 8,802 

Miles  run,  total 6,213 

Towboatlfao: 

Hours  in  use  understeam 1,166^ 

MUes  run  light 1,739 

Miles  run  towing 5,090 

Miles  run,  total 6,829 

Drill  boat  No.  6: 

Hours  worked 1,926 

Hours  lost  owing  to  rafts 2 

Hours  lost  owing  to  accidents 0 

Hours  lost  owing  to  storms 0 

Holesdrilled 8,232 

Holes  blasted 3,075 

Linear  feet  of  holes  drilled 12,701.2 

Banffe  poles  set  out  in  rock  bottom 146 

Ringbolts  set 6 

Water  gauges  set 0 

Solid  cubic  yards  blasted 3,079.3 

Cubic  yards  broken  rock  raked  into  deep  water 62. 8 

Pounds  rackarock  used 7,221 

Drill  boat  No.  103: 

Hours  worked 2,220 

Hours  lost  owing  to  rafts 24 

Hours  lost  owing  to  accidents 1 

Hours  lost  owing  to  storms 0 

Holesdrilled 3,641 

Holes  blasted 3,400 

Linear  feet  of  holes  drilled 14,861.2 

Range  poles  set  out  in  rook  bottom 209 

Ringbolts  set 19 

Water  gauges  set 0 

Solid  cubic  yards  rock  blasted 4,367.8 

Cubic  yards  broken  rock  raked  into  deep  water 0 

Pounds  rackarock  used 11,527 

Dredge  Ajax: 

Hours  worklnff 2,294 

Hours  lost  owing  to  rafts  ...• 10 

Hours  lost  owing  to  accidents 46 

Hours  lost  owing  to  storms I 

Solid  cubic  yarcb  rock  dredffed  and  removed 3,104.9 

Cubic  yards  loose  rock  and  bowlders  dredged  and  removed 17, 755 

Summary  of  total  amounts  of  material. 

Solid  cubic  yards  rock  blasted 7, 446. 6 

Solid  cubic  yar^  rock  dredged  and  remoyed 3,104.9 

Cubic  yards  loose  rock  and  oowlders  dredged  and  removed 17, 817. 8 

Cost  of  rock  excavation,  including  charge  for  use  and  deterioration  of  plant. 


Bedgiiatioii. 


Book 
ezoavated 
(solid  onbio 

yards). 


Total  oost. 


Average 

oost  per 

solid 

oabio  yard. 


Crab  Island  Chain,  removed i,. 

Campbells  Chain,  removed 

Winnebago  Chain,  removed 

Cottonwood  Chain,  removed 

Beaeh  below  Lower  Chain,  removed 

Total 

Campbella  Chain,  blasted  only 

Shouder  below  Cottonwood  Chain,  blasted  only 
Shoulder  at  head  of  MoUne  Pool,  blasted  only. . . 

Total 

Gteand  total 


2,117.0 
805.0 

18.2 
001.9 

02.8 


$18,382.12 


$4,810 


4,841.7 


14,172.80 


8.264 


7,446.6 


27,564.48   
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Coat  of  repairs  to  oldpiera,  including  charge  for  use  and  deterioration  of  plant. 


Material. 

Cubic 
yards. 

Total  coat. 

Coat  per 
cubic 
yard. 

Kiprap  Btone  in  place ..•> •- 

8,066.4 

n,eo4.75 

$0.85 

Liet  of  dams  and  of  material  used  in  thmr  construction  and  repair  during  season  of  1897. 


Designation. 


Total 
length. 


Riprap. 


Bmah. 


Sheet  47: 

Wine  dam  No.  6),  widened 

Clorifiiff  dam  No.  8.  tridened 

Wing  dam  No.  8^,  widened  and  raised. 

Wing  dam  No.  9,  widened , 

Tralung  dam  No.OL  widened 

Trailing  dam  No.  11,  widened 

Wing£tm  No.  20 

Wing  dam  No.  21,  commenced 


Feet. 

830 

750 

200 

535 

1,250 

1,710 

1,600 


Total. 


Oub.yda. 

008.1 

1,266.6 

516.2 

135 

2, 050. 6 

6, 003. 6 

0,252.8 

6, 462. 9 


27,504.8 


Ovb.  yds. 


834.4 
1,918.6 


2,252.9 


Cost  of  dams,  including  charge  for  use  and  deterioration  ofplanU 


Material. 

Cobio 
yards. 

Total  ooat. 

Cost  per 
cubic 
yard. 

Riprap  rock  in  place .,-r».r ^ -r-r-^ ^^ -,-... ^ 

27,504.8 

$23,871.60 

$0.85 

Mnanddl  statement  for  improvement  of  Bock  Island  Sapidsfor  season  of  1897. 

Amoant  expended  in  field $46,338.90 

Add  onota  of  general  snperintendence  and  office  expenses 1, 473. 58 

Add  lor  nse  and  deterioration  of  plant 5,718.34 

Total 53,530.82 

Distribnted  as  follows : 

1.  Rock  excavated  and  removed 13,226.87 

2.  Rock  broken  np  bat  not  removed 14,327.61 

8.  DamB6i,8,8i,9.9i,ll,20,and21 23,371.59 

4.  Guide  piers  ij,  3, 4, 5, 6, 7, 8, 9, 10, 11,  and  16 2,604.75 

Total 53,530.82 

BUOTS  ON  ROCK  ISLAND  RAPIDS. 

The  buoys  were  first  substantially  repaired  and  painted  and  then  reset,  as  the 
high  water  gradually  receded  and  occasion  required,  between  May  23  and  June  26, 
1^.  The  range  posts  also  were  in  the  meantime  repainted  and  removed,  wherever 
such  action  was  round  necessary.  Later  on  the  buoys  were  taken  out,  nicely  pre- 
pared with  the  various  regulation  colors  specified  for  service  on  each  side  of  the 
channel  and  again  properly  replaced.  During  the  season  6  buoys  torn  from  their 
moorings  were  reset  twice,  ana  3  old  chains  and  2  new  ones  were  put  in  place. 
There  are  now  31  buoys  in  the  system.  Between  October  30  and  November  1  the 
range  posts  were  again  gone  over,  readjuRted,  and  replaced  where  found  missing, 
and  on  the  15th  the  buoys  were  gathered  up  and  stored  with  the  fleet  for  the  winter. 

Coat  of  buoyage  lor  the  season,  $3^. 
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IMPROVING  ROCK  ISLAND  HARBOR. 

In  this  locality,  nnder  project  approved  Angnst  23,  1896,  and  the  unexpended  hal- 
ance  of  appropriation  made  by  river  and  harbor  act  of  Jone  3, 1896,  operations  were 
carried  ou  by  nired  labor  and  use  of  Government  plant. 

From  Ataroh  22  to  Aprii  12,  1897,  a  ran;;e  of  ledge  rook  left  nnfinished  at  oIoho  of 
last  season,  and  which  to  a  depth  of  1  foot  ocoopied  a  spare  60  feet  wide  by  102  feet 
in  length,  was  blown  up  by  drill  bnat  No.  6,  and  between  April  8  and  May  27,  the 
dreilge  Ajax  satisfactorily  removed  all  the  debris  prepared  by  blasting.  The  section 
worked  over  extended  along  shore,  immeiliately  in  front  of  the  I^iamond  Jo  l^and- 
ing,  for  a  distance  of  400  feet;  reached  riverward  to  deep  water,  or  abont  100 
feet;  was  excavated  to  a  depth  of  4  feet  at  low  water,  and  covered  an  area  of  23,096 
square  feet.  Material  to  the  amonnt  of  3,850  cnbic  yards  was  dredged  out  and  dis- 
posed of  in  the  repair  and  construction  of  dams  in  the  immediate  vicinity. 

An  nnnsnally  high  stage  of  water  prevailing  throughout  the  entire  i>eriod,  greatly 
interfered  with  progress  and  added  very  materially  to  the  cost  of  the  work. 

Financial  9tatemenifw  improvement  of  harbor  at  Book  Uland  during  the  teason  of  1897, 

Amonnt  expended  in  field $1,313.34 

Add  for  use  and  deterioration  of  plant 638.15 

Total 1,851.49 

Amonnt  of  solid  rock  blasted  and  removed onbio  yards . . .  375 

Average  cost,  blasted  and  removed,  per  solid  onbic  yard 4. 94 

Very  respectfully  submitted, 

J.  C.  MgElhbrnb,  U.  8,  Aasistant  Engineer. 
Ldent.  Col.  W.  R.  King, 

Corps  of  Enginiers,  U,8,  A. 


report  of  mr.  o.  w.  durham,  assistant  snaineeb. 

United  States  Engineer  Office, 

Bock  Island,  III.,  January  g7, 1898, 
Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  for 
imnrovement  of  the  Mississippi  River  in  the  division  in  my  local  charge  for  like  caJ- 
endar  year  ending  December  31, 1897 : 

ROCK  ISLAND  TO  MUSCATINE. 

Under  project  approved  September  4, 1896,  and  allotment  of  $30,000  from  appro- 
priation of  June  3, 1896,  a  contract,  dated  December  14,  1896,  whs  entered  into  with 
Patterson  Brothers  for  the  construction  of  brush  and  rock  dams  and  shore  protections, 
at  84  cents  per  cnbic  yard  for  rock,  and  23  cents  per  onbic  yard  for  brush,  in  place. 
Operations  were  begun  June  7, 1897,  and  oontinned  until  the  contract  was  completed 
September  20. 

Vioinity  of  Credit  Island  and  Roek  Biver, — Three  wing  dams  were  built  from  the 
Illinois  shore  and  one  from  the  Iowa  side.  These  dams  will  assist  in  increasing  and 
maintaining  the  good  work  of  the  dams  bnilt  in  1895  and  1896. 

Vicinity  of  Montpelier. — From  the  Island  shore  opposite  Montpeller  six  wing  dams 
wore  bnilt,  with  the  view  of  cutting  off  a  side  channel  and  securing  contraction  in 
width  of  waterway.    The  depth  of  channel  water  was  at  once  increased. 

Vicinity  of  Fairport, — The  crossing  at  Fairport  becoming  shoal,  Wyoming  Chute 
and  the  small  chute  between  Island  329  and  332  were  closed,  and  nnder  another  con- 
tract a  wing  dam  from  the  Iowa  shore  was  bnilt.  These  works  will  doubtless  have 
l^ood  effect. 

Miscellaneous,— A  landing  pier  was  bnilt  at  Andalusia.  Some  additions  and  repairs 
were  made  to  shore  protection  on  Island  321.  At  Muscatine  430  linear  feet  of  shore 
protection  were  built,  and  at  Herahey  Chute  155  feet. 

Mr.  J.  A.  Maofie,  the  local  inspector,  gaveexceUent  satUfaction  in  aU  branches  of 
his  work. 
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tt  amtirueUd  and  of  nutteriaU  med  durii^  season  of  1897,  «• 
with  Patterson  Brothers,  between  Book  Island  and  Muscatine. 


Dimemioiui. 


Length. 


Height 

abore 

low 

water, 


IfaterlaL 


Book. 


Broah. 


Sheet  48: 

Wing  dam  9 , 

Wing  dam  10 

Wing  dam  11 , 

Wing  dam  12 

Bet  49: 

Andalusia  Pier 

Shore  proteoUon,  lalaod  821,  extended. 
Sheet  50: 

Wing  dam  5 

Wing  dam  6 

Wing  dam  7 

Wing  dam  8 

Wing  dam  9 

Wing  dam  10 ■ 

Sheet  51: 

CloaingdamlO 

Closing  dam  11 

Shore  protection.  Island  831,  repaired  ., 
Sheet  52: 

Shore  proteotlon  at  Ifnsoatine , 


FeeL 

680 
1,000 
1,430 

480 

240 

470 

640 
600 

500 
440 
870 
890 

847 

1,860 

166 


Fest. 


Oub.yds. 
1,050.6 
2,822.5 
2,896.1 
1,158.8 

1,297 
002.6 

2,083.9 
1,012.4 
1,560.9 
1,437.9 
1,431.7 
1,555.9 

1,878.8 
4r831.2 


493.9 


Chib.ydt. 
1,053 
8,108.8 
8,184.2 
1.270.4 

826.4 
603.1 

2,208.7 
2,472.9 
1,880.4 
1,851.8 
2,054.9 
2,198.9 

988.2 

3,261.8 

244.8 


Total. 


26,122 


26,622.2 


Total  length  of  dams  built,  8,027  feet;  of  shore  protection,  1|065  feet. 

Jlitanoial  statement  for  work  between  Bock  Island  and  Muscatine,  performed  under  eom- 
traet  with  Patterson  Brothers,  during  1897. 

Amount  paid  contractor $2S,066.59 

Cost  of  local  inspection,  etc 878.78 

Add  quota  of  general  BOi>erintendence  and  office  expenses 920. 42 

Add  u>r  use  and  deterioration  of  plant 38.48 

Total 29,903.27 

Material  put  in  work : 

Rock cubic  yards..    26,122 

Brush do....    26,622.2 


Total do.... 


2,744.2 


Ayerage  cost  per  cubic  yard  in  place 

Average  cost  per  cubic  yard  for  inspection  . 


$0,567 

.017 

Inspector  Maofie  has  endeavored  to  ascertain  the  actual  cost  of  this  work  to  the 
contractor,  and  gives  the  following  results : 

Materials  on  barges per  cubic  yard..  $0,311 

Pay  rolls,  fuel,  etc.,  of  towboat do 043 

Putting  in  place do 072 

Use  of  plant do 044 

Lath  yam,  anchor  mats,  etc do 010 

Total do 480 

This  shows  a  profit  on  this  contract  of  $2,748.37.    The  contractor  paid  42i  cents 

E)r  cubic  yard  for  rook  and  20  cents  per  cubic  yard  for  brush  on  barges.    He  paid 
borers  $1.50  per  day. 

ROOK  IfiLAICD  TO  KBITH0BURO. 

Under  project  approved  July  9, 1897,  and  allotment  of  $50,000  from  appropriation 
of  June  4,  1897,  a  contract,  dated  September  22,  1897,  was  made  with  Patterson 
Brothers  for  the  construction  of  brush  and  stone  dams  and  shore  protections,  at  80 
cents  per  cubic  yard  for  rock  and  20  cents  per  cubic  yard  for  brush,  in  plaoe. 
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GontraotoT  be^n  operations  September  20, 1897,  and  closed  down  for  the  winter 
on  Koyember  16.  The  work,  which  was  scattered,  consisted  in  the  bnUding  of  a 
long  wing  dam  from  the  Iowa  shore  below  Fairport,  in  continuation  of  the  system  of 
dams  at  that  localitv;  two  closing  dams  at  small  chates  near  foot  of  Hershey 
Slouffh;  400  feet  of  shore  protection  at  Illinois  City  Landing,  and  1,000  feet  above 
Port  jLfOuisa. 

Great  improvement  in  channel  was  noted  at  Fairport,  resnltiDg  from  the  work  of 
this  and  the  last  two  years. 

Mr.  J.  A.  MflMfie  was  the  local  inspector. 

LUt  ofworkB  oonsiruoted  and  of  materiaU  used  during  ihe  »ea$on  of  1897,  under  oontraot 
with  Patterson  Brothers,  between  Book  Island  and  Keithshurg. 


Designation. 


DimensioDS. 


Length. 


Height 

above  low 

water, 

1864. 


Material. 


Bock.* 


Brash. 


Sheet  48: 

^,    Wing  dam  11,  trimmed... 

Sheet  49 r 

▲ndaluaia  Pier 

eotSO: 

Wing  dams  6-10,  trimmed 
Sheet  51: 

Closing  dam  11,  repaired. . 


Feet. 


FeeL 


uiosing  dam  11,1 
Wins  dam  12 ... 
Closing  dam  13  . 

Closing  dam  14 

Shore  protection,  lUinois  City  Landing... 
Shore  proteotion,  foot  of  Hershey  Chnie.. 


Sheet  53 

Shore  proteotion  above  Port  Louisa. 


2,150 
800 
130 
700 
400 

1.000 


Oub.ydt. 
200.7 

107.7 

522.1 

978 
6,250.4 
1,854.6 

820.4 
1,170.4 

621.2 

2.087 


Cktb.  tfdi. 


477.8 

6,187.4 

1,114.7 

438.8 

086.6 


1,499.0 


Total. 


18,131.5 


10,968.6 


Total  length  of  dams  built,  2,580  feet;  of  shore  proteotion,  2,100  feet. 

I^nanddl  statement  for  work  between  Booh  Island  and  Keithsburg,  performed  under  oon- 
traot  with  Patterson  Brothers  during  1897. 

Amount  paid  contractor $12,697.92 

Cost  of  local  inspection,  etc 473.28 

Add  anota  of  general  superintendence  and  office  expenses 418. 84 

Add  for  use  and  deterioration  of  plant 20.69 

Total 13,610.73 

Material  put  in  work : 

Bock cubic  yards..      13,131.5 

Brush do....      10,963.6 

Total do....      24,095.1 

Ayerage  cost  per  cubic  yard  in^laoe : $0,565 

Average  cost  per  cubic  yard  for  inspector .019 

HARBOR  AT  ROCK  ISLAND. 

In  the  spring  of  1897  dredge  Ajax  was  employed  for  a  short  time  in  removing 
broken  rock  at  Rock  Island  Harbor.  A  portion  of  the  Rapids  fleet  was  employed  in 
placing  this  rock  on  Dam  1  (sheet  48)  and  in  building  Dam  8i.  The  cost  of  this 
work  was  $3,635. 

HARBOR  AT  MUSCATINE. 

The  sundry  oiTil 
at  Muscatine.    The  ] 
to  a  depth  of  6  feet  1 
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Contract  was  let  to  A.  J.  Whitney,  dated  September  8,  1897,  at  15  cente  per  cnbic 
yard.  He  coiniiienced  work  with  one  dre<lge  and  two  datnp  boatH  on  ISepti*nib«r  13, 
and  closed  for  tlie  winter  November  11.  Se<aiouB  B,  C,  and  D  were  brought  to  grade 
by  the  removal  of  26,173  cable  yardB  material. 

Financial  statement  for  dredging  at  Muscatine  under  oontraci  ioith  A,  J.  Whitney  in  1S97, 

Anionut  paid  contractor $3,925.95 

Superintendpnce,  oOice,and  inspection 371.63 

Total 4,297.68 

Amount  of  material  removed cubic  yardB..  26, 173 

Cotit  per  cubic  yard $0,164 

FLINT  CBBBK  TO  IOWA  RIVBB  LEVER. 

Under  contrnct  with  John  A.  O'Keefe  &,  Co.,  and  McDonnell  &,  Kennedy,  and 
nnder  agret^ments  with  John  A.  O'Keefe  &  Co.,  and  Cameron,  McManns  &  Joyce, 
levee  construction  was  performed  on  sections  9,  11,  12,  13,  16,  17,  18,  23,  33,  and  34, 
and  262,932.8  cubic  yards  of  earthwork  were  put  in  place  during  1897.  Sections  9, 
11,  12,  13, 16,  17,  and  18  were  completed  according  to  specifications,  and  a  large 
amount  of  work  was  performed  on  sections  23,  33,  and  34. 

Levee  con>9trnction  was  performed  during  parts  of  all  but  two  months  of  the  year. 
During  the  month  of  February  construction  was  suspen<1ed  on  account  of  severe 
cold  weather,  and  during  the  month  of  April  constmction  work  was  suspended  on 
account  of  hi>;h  water.  Considerable  dain:ige  was  caused  to  the  levee  anring  the 
high  water  in  April.  This  dania*^e  was  repaired  by  hired  labor  during  October  and 
November,  under  agreement  with  Victor  Swatford. 

During  the  month  of  November,  189T,  91ine8  of  36^inch  drainage  pipe,  aggregating 
648  linear  feet,  were  put  in  place  at  Running  Slough,  section  27 ;  Laswell  Slough, 
section  30,  and  Campbells  Lake,  section  33.  Two  lines  were  fitted  with  iron  valves 
and  7  lines  with  wooden  valves.  Two  lines  of  pipe  for  Tama  Slough,  section  35, 
with  valves,  are  on  the  bank  at  OqnawVa.  The  iron  pipe  was  purchased  at  the  very 
low  price  or  $16  per  ton,  delivered  at  Oquawka.  Retaining  walls  containing  28.84 
cnbic  yards  coursed  rubble  masonry  were  constructed  at  (jates  Lake,  Cox  Lake,  and 
Campbells  Lake,  and  construction  of  large  wall  at  Laswell  Slough  was  begun. 

During  January,  February,  March,  May,  and  June,  1897,  2,704  linear  feet  of  shore 
protection  were  constructed  along  the  right  bans  of  the  Iowa  River  by  hired  labor, 
at  a  coat  of  $1.99  per  foot.  Twenty-two  hundred  and  forty-two  cubic  yards  of  rock 
and  1,063.06  cubic  yards  of  brush  were  put  in  this  shore  protection. 

In  February  1,280  linear  feet  of  revetment  were  constructed  at  Iowa  Slough, 
section  16,  for  the  preservation  of  the  levee,  in  which  work  400  cnbic  yards  of  rock 
and  552.6  cubic  yards  of  brush  were  used.    This  work  was  performed  by  hired  labor. 

In  March  grass  seed  was  sown  on  about  8  miles  of  levee  embankment,  for  its 
preservation. 

In  November,  1897,  U.  S.  towboat  Vixen  delivered  1,624.5  cubic  yards  riprap  rock 
at  Cmtchfield  Prairie,  and  477.1  cubic  yards  above  Huron  Slough.  It  is  proposed  to 
nse  this  rock  in  protecting  the  levee  slope  at  these  very  exposed  points. 

The  work  pertaining  to  this  levee  has  been  in  charge  of  Mr.  E.  E.  Barrett, 
inspector,  since  its  commencement,  and  his  duties  have  been  well  performed. 

Statement  of  expenditures,  1897. 

Drainage .- $2,687.72 

Superintendence,  engineering,  and  contingencies 6^  717. 25 

Repair  and  m:iintenance 407.71 

lo w a  Ri ver  shore  protection ^ 4, 348. 91 

Revetment 2,492.14 

Surveys 145.17 

Earthwork *28,011.32 

Total 44,810.22 

Average  cost  per  cubic  yard  of  earthwork,  including  superintendence, 
engineering,  and  contingt^ncies .  132 

Average  cost  per  cubic  yard  for  superintendence,  engineering,  and  con- 
tingencies    .026 

*  Includes  December  estimates  paid  in  January,  1898,  and  retained  percentage. 
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Statement  of  expenditures  from  ecmmenoement  of  work  to  December  SI,  1897. 

SuTveysfor  final  location,  eto $5,228.54 

Bight  of  way 38.26 

Drainage 5,737.98 

Saperintendence,  engineering,  and  contingencies 18, 119. 88 

Repair  and  maintenance 534.87 

Revetment 2,492.14 

Iowa  River  shore  protection 5,387.28 

Earthwork 96,787.88 

Total 134,326.82 

Averajge  cost  per  onbio  yard  earthwork,  including  snperintendence, 

engineering,  and  contingencies .119 

Average  cost  per  onbic  yard  for  engineering  and  contingencies .  019 

The  prices  paid  for  earthwork  during  1897  were  as  follows:  John  A.(yEeefe  & 
Co.,  sections  9  to  18.  lOi^  cents;  Kennedy  &  McDonnell,  sections  23  to  27,  8i^ 
cents,  and  sections  28  to  32, 10i^%  cents;  Cameron,  McManns  &  Joyce,  section  93, 
llf  cents;  John  A.  O'Keefe  &  Co.^  section  34,  10 A  cents. 

SURYBTS. 

Under  instmctions  of  Lieutenant  Keller^  I  organized  a  surrey  party,  which  was 
put  in  charge  of  Mr.  B.  P.  Garrett,  surveyor.  The  intention  was  to  make  a  suffi- 
ciently accurate  hydrographic  survey  from  Lagrange  to  the  mouth  of  the  Missouri 
River,  and  this  intention  was  carried  out.  The  par^  took  the  field  August  8  and 
completed  the  work  November  23, 1897,  covering  155  miles  of  river.  Incidental  to 
the  survey  there  were  established  132  permanent  points :  202.8  miles  of  transit  lines 
and  124  miles  of  stadia  lines  were  run,  and  80,104  soundings  were  taken.  The  sur- 
vey notes  are  now  being  platted  in  the  office  at  Rook  Island. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Durham,  Aseietant  Engineer, 
Lieut.  Col.  W.  R.  King, 

Corpe  of  Engineers,  U,  3,  A. 


bxport  of  mr.  m.  mbios,  united  states  civil  enoinebr. 

^  United  States  Enoinbbb  Offiob, 

Keokuk,  Iowa,  January  1, 1898, 
Colokbl:  I  have  the  honor  to  submit  the  following  re|)ort  of  improyement  work 
performed  under  my  charge  between  Keithsburg  and  Quincy,  111.,  for  the  calendar 
year  1897: 

KEITHSBURO  TO  NASHYIlijE. 

Dame  and  ehore proteotione  (hired  labor), — ^This  work  was  in  charge  of  Mr.  John  R. 
Carpenter,  overseer,  and  was  mostly  carried  on  aboye  Burlington,  necessitating  a 
long  tow  for  both  brush  and  rock.  More  than  half  of  the  laUer  came  from  Appa- 
noose and  had  to  be  towed  25  to  35  miles  upstream,  requiring  an  additional  expendi- 
tare  for  fuel.  So  much  of  the  work  was  shore  protection  that  the  proportion  of 
brash  is  smaller  than  it  would  be  had  there  been  more  dams  to  build,  making  the 
expense  per  cubic  yard  larger.    From  Mr.  Carpenter's  report  I  quote  the  following : 

''Work  was  carried  on  in  this  district  from  June  15  to  July  14,  and  from  August  15 
to  November  16, 1897.  The  work  was  done  by  hired  labor  and  use  of  Government 
plant.  Steamer  Vixen  was  employed  in  towing  material.  On  June  15  the  fleet  was 
taken  to  Dallas  and  work  of  building  Dams  8  and  21  (sheet  60)  commenced.  Dam  8 
is  800  feet  long  and  bnUt  to  a  4-foot  stage;  Dam  21  is  1,600  feet  long  and  built  to 
a  4-foot  stage.  This  work  was  finished  on  July  14  ana  the  fleet  employed  below 
Keokuk  until  August  15,  when  the  work  was  resumed  in  this  district,  protecting  the 
bank  below  Oquawka,  building  Dam  1  (sheet  57),  and  protecting  towhead  opposite 
Oqaawka.  Dam  1  is  425  feet  long,  and  the  shore  protection  oelow  Oquawka  is 
6,630  feet  long.  This  work  was  finisned  September  21  and  the  fleet  moved  down  to 
Henderson  River,  where  the  bank  on  the  Illinois  side  was  protected  for  a  distance 
of  3,320  feet  and  Dams  13,  14,  15,  and  16  (sheet  58)  were  built  j  1.325  linear  feet  of 
shore  protection  were  constructed  on  sand  bar  at  head  of  Island  373;  3,042  lines* 
feet  on  Island  373,  and  1,130  linear  feet  on  sand  bar  at  foot  of  Island  375.    This  work 
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being  finished,  the  fleet  was  moved  down  river  and  light  repairs  made  to  shore  protec- 
tion at  difierent  places  on  Islands  377,  384,  386,  and  395.  These  repairs  were  fin- 
ished on  November  16^  the  laboring  foree  paid  on,  and  the  fleet  taken  into  the  canal 
and  laid  up  for  the  winter/' 

JAtt  ofworka  oonatruaUd  amd  rtmaired  and  material  uMd  during  $ea9an  of  1897,  between 

Keith$burg  and  Na$hville, 

[Hind  labor.] 


Dedgnibtioii. 


DlinensloiiB. 


Length. 


Height 
Above  low- 
water, 
1864. 


MateriaL 


Bock. 


Bnuh. 


Sheets?: 

Shore  protection  below  Oqnawka 

Dam  1,  and  shore  protection  on  towhead 

Sbeet58: 

Dam  1,  repaired 

Dam  18 

Dam  14 

Dam  16 

Dam  16  and  wing  (600  feet) 

Shore  protection,  Henderaon  River 

Shore  protection  on  aand  bar  at  bead  of  Island  373. 

Shore  protection,  Island  878 

Shore  protection  on  sand  bar,  foot  of  Island  875 ... . 
Sheet  50: 

Shore  protection,  Island  877,  repaired 

Sheet  60: 

Dam  8 

Dam  21 

Shore  protection.  Island  884,  repaired 

Shore  protection,  Island  886,  repaired 

Sheet  62: 

Shore  protection,  Island  895,  repaired 


6,680 


FmL 

10 
4-1 


700 
605 
486 
1,230 
8,820 
1,825 
8,042 
1,180 


800 
1,600 


Oub.yard*. 

0,602.8 

838.4 

108.1 
978.6 

1,040.4 
081.5 
874.7 

8,520.8 
832.7 

8,239.9 

1,101.6 

168.1 

877.8 

1,834:9 

169.2 

254.4 

184 


Oub.  yards. 
7,142.4 
1,171.4 


2,310.5 
1,773.5 
2,520.5 
4,160.8 
8,265.7 
1,368.5 
3,266.8 
929.8 


3,41L4 
2,416.0 


Total. 


26,051.8 


32,737.2 


Financial  statement  for  work  of  building  dams  and  $hore  protection  bettoeen  KeOhsburg  and 
2^a9hvilte  during  season  of  1897. 

[Hired  Ubor.] 

Amonnt  expended  in  field  during  calendar  year  1897  (from  distribution 

sheets) $32,309.85 

Add  quota  of  general  superintendence  and  office  expenses 1, 027. 46 

Add  for  use  and  deterioration  of  plant t 2,877.14 

Total 36,214.45 

Deduct  cost  of  dredging  at  Dallas 1, 091. 05 

35,123.40 

Material  put  in  works: 

Bock cubic  yards..      26,051.8 

Brush do 32,737.2 

Total do....      58,789.0 

Average  cost  per  cubic  yard : 

On  barges 0.366 

For  towing  and  putting  in  place .165 

For  general  superintendence  and  office  expenses .  017 

For  plant .049 

Average  cost  per  cubic  yard  in  place .597 

Dam  and  shore  proteetione  (eontraot). — ^Albert  Eircfaner,  contractor,  began  this  work 
on  July  12,  1897,  Mr.  C.  H.  Sisson  being  inspector.  Owing  to  high  water  prevailing 
at  the  time,  the  brush  and  rock  apron  was  put  in  before  grading  the  bank,  and  as  a 
consequence  there  was  a  difficulty,  after  the  water  receded,  in  getting  the  bank  flat 
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enough,  and  the  shore  protection  is  not  as  smooth  a  piece  of  work  as  could  have  heen 
done  under  more  favorahle  circumstances.  Eight  thousand  and  four  feet  of  hank 
was  protected  in  the  usual  manner,  extending  fiom  head  of  Crntchtield  Prairie,  on 
the  Iowa  side,  to  the  point  above  Oqnawka.  Below  the  point  on  the  Iowa  side  three 
dams,  4,  5,  and  6  (sheet  56),  were  built  to  concentrate  the  river  into  one  channel 
where  it  was  previously  divided  into  several,  and  to  force  it  over  to  the  Illinois  shore 
above  Oqnawka.  One  closing  dam  (No.  2,  sheet  57)  was  built  to  a  1-foot  stage  below 
low  water  only,  to  prevent  the  escape  of  too  much  water  from  the  main  channel  past 
Oquawka.  One  thousand  two  hundred  and  seventy  feet  of  shore  protection  was 
built  on  Illinois  shore  opposite  Island  360,  and  repairs  made  to  shore  protection  on 
west  end  of  Dam  18  (sheet  65).  The  contract  was  finished  September  24  and  the 
fleet  withdrawn. 


List  of  w<frk$  construoted  and  repaired  and  material  used  during  $ea8<m  of  1897  between 

KeiihBhwg  and  Nashville. 

[By  contract.] 


Designation. 


Dimensions. 


Length. 


Height 

above  low 

water, 

1864. 


Material. 


Rook. 


Brush. 


Sheet  55: 

Cloeing  dam  18,  repairs 

Shore  protection,  Illinois  shore,  opposite  Island  860 . 
Sheet  56: 

Shore  protection  above  Oqnawka,  on  Iowa  shore 

Wing  dam  4 

Wingdam5 

Wing  dam  6 

Sheet  57: 

Closing  dam  2 

Shore  protection  on  towhead  above  Island  366 


Feet. 


Feet. 


1,270 

8,004 
1,180 
1,480 
1,060 

1,160 
260 


(«) 


CvJb.ydt, 

801.8 

1,822.7 

18,233.1 
2,090.9 
8,189.0 
4,750.9 

3,154.6 
489.7 


Oub.yds. 


1,831.4 

8,700.8 
2, 482. 3 
4,289.5 
8,456.8 

2,607.6 
394.0 


Total. 


28,042.6 


28,942.8 


a  Low  dam. 

Ftnaneial  etatement  for  work  between  Keithsburg  and  Nashville,  performed  under  oofUrctot 
with  Albert  Kirchner  in  1897. 

Amount  paid  contractor $33^541.73  ^ 

Cost  of  local  inspection,  etc .* 735.03  * 

Add  quota  of  general  superintendence  and  office  expenses 1, 090. 98 

Add  plant  charge 28.68 

Total 35,396.37 

Material  pat  in  works: 

Eock cubic  yards..      28,042.6 

Brash do.-..      28,942.8 

Total do.,..      56,985.4 

Average  cost  per  cubic  yard  in  place $0,621 

Dredging  sand  at  foot  of  Dallas  Chute. — A  channel  100  feet  wide  and  800  feet  long 
was  dug  along  the  bar  at  the  foot  of  Polk  Island  (No.  386).  U.  S.  dredge  Phoenix 
and  tender  Louise  with  double  crew  worked  from  June  15  to  Jnne  30,  when  the  oat- 
fit  was  taken  to  Burlington  for  work  in  Burlington  Harbor.  The  effect  of  this 
dredging;  was  to  keep  the  navigation  open  until  the  effect  of  the  dams  built  opposite 
and  below  could  be  had.  Later  in  the  season  this  temporary  channel  was  abandoned, 
as  the  water  cut  a  new  channel  much  straighter  and  deeper  past  the  ends  of  Dams  8 
and  21  (sheet  60),  which  was  preferred  by  most  boats.    Cubic  yards  moved,  11,935. 

Dredging  Burlington  JETar&or.— Under  an  allotment  of  $5,000  for  dredging  the  har- 
bor at  Burlington,  contained  in  the  river  and  harbor  act  of  September  19, 1890,  there 
remained  a  balance  of  $3,094.38  available  for  keeping  the  river  front  clear  of  deposit. 
Owing  to  the  slack  current  at  Burlington  and  the  washing  off  of  rafts  above  and 
below  the  packet  landing  and  unloading  of  sand  from  barges,  the  harbor  had  become 
considerably  tilled  up  since  the  last  work  was  done  there  in  1890.  The  Ph<enix  and 
tender  Louise  were  sent  there  .7aly  1, 1897,  and  in  a  few  days  gave  the  relief  necea- 
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sary.  Eight  thousand  seven  hundred  and  ninety-nine  oubio  yards  of  sand  were 
removed. 

Removing  rooJee  ai  Fart  Madison. — On  June  12  drill  boat  No.  6,  on  her  way  to  Rook 
Island,  began  work  drilling  and  blasting  the  hieh  point  of  rooks  on  the  lower  end 
of  a  reef  about  mid-ohannel,  opposite  the  Fort  Madison  steamboat  landing.  I'his 
lower  end  had  not  more  than  2  feet  on  it  at  low  water  and  had  damaged  many  boats. 
It  was  thought  sufficient  for  the  present  to  blow  off  the  highest  point  of  these  rocks, 
there  beine  3  feet  and  more  on  the  rest  of  the  patch.  On  June  16  the  drill  boat  had 
completed  ner  work  and  was  towed  to  Rook  Island.  This  work  was  paid  for  from 
the  appropriation  for  "  Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi 
River.^ 

Buoy%. — Under  your  instructions  a  larse  number  of  buoys  were  put  out  after  the 
low- water  season  began,  to  assist  navigation  at  particularly  difficolt  places.  Some 
were  put  out  by  the  steamer  Goneral  Barnard  and  others  by  the  canal  launch  Lucia, 
The  buoys  were  of  white  cedar,  15  to  20  feet  long,  and  shackled  to  heavy  stone 
anchors.  It  was  found  that  the  continuous  sawing  and  working  of  the  buoy  was 
disastrous  to  the  fastenings,  which  in  some  instances  were  worn  to  a  mere  thread 
and  in  others  cut  through,  allowing  the  buoy  to  escape.  Irons  five-eighths  inch 
thick  in  some  cases  did  not  last  over  a  month.  No  doubt  a  few  of  the  buoys  were 
scraped  off  by  rafts,  and  a  few  dragged  their  anchors  into  deep  water  and  sank. 

KK0KX7K  TO  QUINOT. 

There  was  but  little  work  done  in  this  district  during  the  past  season  beyond 
dredging  and  blasting  rock  at  Qregory  Landing  and  Keokuk  and  finishing  a  piece 
of  shore  protection  on  the  Illinois  shore  at  Bludsoes  Crossing.  A  break  in  the 
Warsaw-Quincy  levee  was  repaired  by  purchase  of  material  in  open  market. 

In  March,  1897,  a  season  of  high  water  set  in,  culminatiDg  at  a  stage  of  18.6  on 
April  27,  that  did  some  damage  by  overflow  and  caused  considerable  changes  in  the 
channel  of  the  river.  Most  of  these  changes  when  in  the  vicinity  of  oar  works 
were  for  the  better,  scouring  out  and  deepening  the  desired  channel.  In  a  few 
cases,  however,  the  downward  movement  of  the  bars,  due  to  the  high  water,  has 
resulted  in  an  awkward  condition  of  the  channel,  though  in  no  case  S  there  a  defi- 
ciency in  depth. 

Above  the  Quincv  Bridge  a  bar  of  long  standing  has  moved  down  so  far  that  boats, 
after  crossing  the  bar,  are  obliged  to  make  a  s<iuare  crossing  of  the  river  firom  the 
Illinois  to  the  Missoari  side,  and  only  a  short  distance  above  the  bridge.  This  has 
been  a  difficult  maneuver  to  execute,  especially  with  rafts,  though  no  accidents 
have  been  reported.  A  good  survey  or  this  crossing  and  above  it  was  made  by  Mr. 
Garrett  in  Au^^ast,  1897.  It  will  be  necessary  to  take  radical  measures  at  this  place 
when  navigation  opens  next  year,  as  the  bar  is  moving  down  directly  on  the  diuw 
of  the  bridge,  and  is  dry  in  places  at  a  2-foot  stage. 

An  important  change  of^  channel  occurred  2  miles  below  Gregory,  the  water 
leaving  tne  Iowa  side  west  of  Island  409  and  taking  its  old  course  east  of  the  island 
along  &e  Illinois  shore.  This  change  has  long  been  anticipated,  and  is  in  line  with 
the  approved  project  for  improving  the  river. 

'  During  the  whole  season  there  haa  been  no  less  than  A\  feet  for  navigation,  and 
boats  have  had  no  difficulty  when  they  kept  in  the  channel. 

Dams  and  $hore  protections  {hired  labor). -^nds  work  has  been  in  charge  of  Mr.  Car- 
penter, from  whose  report  I  quote  as  follows: 

"On  July  14  the  fleet  was  transferred  from  Keitbsburg  to  Nashville  to  this  district, 
and  work  commenced  raising  old  shore  protection  between  Upper  and  Lower  Blud- 
soes from  a  5-foot  to  a  10-foot  stage ;  5,866  feet  was  completed,  and  1,730  feet  of  shore 
on  Island  407  protected  to  an  8- foot  staj^e.  On  August  14,  having  closed  up  Thompson 
&,  Gray's  contract  that  was  outstanding  from  1896,  work  was  suspended  and  fleet 
transferred  from  Keithsburg  to  Nashville." 

List  of  works  constructed  and  repaired  and  material  used  during  the  season  of  1897  between 

Keokuk  and  Quincjf. 


HateriaL 

DeBignation. 

Length. 

Height 

above  low 

water, 

1804. 

Book. 

Bnuh. 

Sheet  08: 

FmL 

1,780 

5,806 

Fe0t. 
8 

10 

Oub.vda. 
3,192.5 

4,114.1 

Oub.ydt. 
1,040.6 

Sheet  64: 

Baiatng  shoie  proteotion  at  Bladeoea  firom  5  to  1 0  feet . 

Total 

0,300.0 

1,040.5 

Digiti 
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Financial  Biatement  far  huUding  dams  and  share  prateeHan  between  Keahuk  amd  Qninaif 

during  eeaean  afl897. 

[Hired  labor.] 

Amount  expended  daring  calendar  year  1897  (from  distribution  sheets) . . .  $5, 896. 68 

Add  quota  for  general  superintendeuce  and  office  expenses 187. 52 

Add  for  use  and  deterioration  of  plant 621.82 

Total 6,706.02 


Materials  put  in  place : 

Rock cubic  yards..      6,306.6 

Brush do...-      1,646.5 

Total....: do....      7,953.1 

Cost  per  cubic  yard: 

On  barge $0,432 

Towing  and  putting  in .310 

Superintendence  and  office  expenses .023 

Plant  eharges .078 

Average  cost  per  cubic  yard  in  place .843 

Bemaving  rock  at  Keahuk  and  Gfre^ory.— This  work  was  performed  by  drill  boat  No. 
6  and  dredse  PhcBuix,  assisted  at  yarious  times  by  the  towboats  MaOj  Lauise,  and 
Vixen,  Drill  boat  No.  6  was  towed  from  Rock  Island  Rapids  on  April  14,  and  worked 
from  ^ril  14  to  Ma^  17  on  the  patch  above  Greeory.  Mo.,  which  was  found  to  be  of 
a  soft  formation  easily  drilled  and  broken.  While  tnere  an  interruption  of  fourteen 
days,  trom  April  21  to  May  4,  occurred,  owing  to  the  extreme  high  water,  and  the 
crew  of  the  drill  boat  and  towboat  Mao  were  emnloyed  protecting  the  Warsaw- 
Quincy  levee  in  exposed  places  by  use  of  sacks  ana  brush,  and  in  which  they  per- 
formed excellent  service  under  Mr.  J.  E.  Higgins,  overseer.  On  May  17  the  neet 
moved  to  Keokuk  to  the  patch  opposite  the  Standard  Oil  Company's  warehouse  at 
Keokuk,  and  worked  there  from  May  17  to  June  12,  when  it  was  towed  to  Fort 
Madison.  The  ledge  at  Keokuk  proved  to  be  particularly  hard  and  compact  lime- 
stone, which  broke  up  in  large  blocks  often  too  large  for  the  dredge,  to  handle.  It  is 
supposed  that  the  lack  of  waterproof  covering  for  the  rack-a-rock  cartridges  was 
one  cause  of  the  ineffectual  shattering  of  the  rock.  This  fault  I  luderstand  has 
since  been  recognized  and  cured  in  work  on  the  Rock  Island  Rapids.  As  the  drill- 
ing proceeded,  a  much  larger  area  was  found  to  reanire  removal  tnan  was  originally 
designed,  and  in  November  (from  November  7  to  November  11)  drill  boat  No.  6  was 
recalled  from  the  Rock  Island  Rapids  and  spent  five  days  in  redrilling  some  high 
points  that  resisted  the  best  efforts  of  the  dredge. 

Dredge  Phcenix  and  tender  worked  on  these  two  patches  as  follows,  under  Mr. 
Carpenter  and  Mr.  Layton;  both  works  were  finished  and  resulted  in  greatly 
improved  navigation:  Phcmix  and  Vixen,  at  Gregory,  from  June  1  to  June  14: 
PkncHx  and  Lauiee,  at  Gregory,  from  November  2  to  November  11;  Pkaenix  and 
Louise,  at  Keokuk,  from  September  1  to  November  1. 

Keokuk, 

Holes  drilled 672 

Holes  blasted 663 

Pounds  rack-a-rock  used 2,199 

Solid  cubic  yards  blasted 644 

Square  feet  of  area  blasted 10,752 

Cubic  yards  of  rock  dredged 2,906 

Cost  of  dredffing $2,894.12 

Cost  per  cubic  yard  of  dredging $0,999 

Oregary. 

Holes  driHed 847 

Holes  blasted 819 

Pounds  rack-a-rock  used 841 

Solid  cubic  yards  blasted 250 

Square  feet  of  area  blasted 6,044 

Cubic  yards  of  rock  and  sand  dredged 4,015 

Coet  of  dredging $1,723.38 

Coet  per  cubic  yard  of  dredging Diaitiz^d-by-tbOOgl^ 
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The  rook  exoavated  at  Gref^ory  and  Keokuk  was  paid  for  from  appropriation  for 
''  Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River/' 

Buoys.— VJuder  your  direction  several  buoys  were  put  out  for  assisting  navieation 
at  the  shoal  places.  These  buoys  are  of  great  benefit,  especially  at  night,  and  should 
be  painted  so  as  to  offer  the  best  chance  of  finding  them  at  night  when  iilominated 
by  the  search  light  carried  by  all  boats. 

XNLAROBMBNT  AND  REPAIR  OF  WARSAW-QUINCT  LBYXB. 

The  high  water  of  1897  culminated  in  a  staee  of  18.5  feet  on  April  27  at  Keokuk. 
This  was  nearly  4  feet  below  ihe  crown  of  the  levee.  On  the  upper  district  the 
levee  commissioners  took  all  apparently  needful  precautions,  and  had  patrols  every 
one-half  mile,  with  a  mounted  messenger  to  every  2  miles  of  leyee.  In  spite  of  every- 
thing done,  a  crevasse  at  Station  295+60  occurred  without  warning  on  the  morning 
of  April  27,  in  a  portion  of  the  levee  quite  unsuspected  of  weakness,  and  it  soon 
became  a  roaring  torrent.  The  broken  levee  was  of  sandy  loam  of  a  very  loose  nature, 
which,  however,  had  shown  no  signs  of  slipping  or  softening,  and  the  patrol  had 
passed  over  the  place  that  broke  not  over  an  hour  before  it  happened.  The  levee  at 
that  place  is  on  comparatively  high  ground,  and  back  of  the  levee  was  an  extensive 
wheat  field.  By  April  30  the  crevasse  was  300  feet  wide  and  constantly  increasing. 
The  inhabitants  of  the  Hunt  and  Lima  Lake  districts  had  athple  warning,  and 
escaped  without  any  loss  of  life  so  far  as  could  be  heard  from.  Moat  of  the  utock  also 
escaped,  either  to  the  levee  or  the  bluffs.  The  snag  boat  General  Barnard  and  the  crew 
of  the  drill  boat  No.  6  were  hurried  to  the  breaK  and  lent  their  aid  in  pinning  the 
broken  ends  of  the  levee  and  in  lessening  the  damage  as  much  as  possible.  Barges 
of  rock  were  dragged  thrnugh  the  overflowed  woods  and  unloaded  on  the  north  side 
of  the  crevasse.  SSacks  filled  with  sand  were  also  used  to  help  out;  tarpaulins 
weighted  with  rock  and  spread  over  the  face  of  the  levee  under  water  were  also 
tried.  At  the  south  side  of  the  break  the  levee  commissioners  worked  with  sacks 
only,  and  had  about  as  much  success  as  was  attained  with  rock  at  the  other  end  of 
the  break.  But  their  task  was  a  smaller  one,  as  the  scour  and  current  were  much 
less  on  the  south  of  the  break  than  on  the  north.  In  less  than  a  week  the  whole  of 
the  two  districts.  Hunt  and  Lima  Lake,  were  under  water,  the  back  flow  goin^r  up 
to  within  3  miles  of  Warsaw.  At  the  lower  end  the  lack  of  an  opening  into  the 
river  caused  the  water  to  be  impounded  and  to  rise  considerably  above  the  height  of 
the  water  in  the  river.  Under  these  circumstances  authority  was  given  the  commis- 
sioners to  cut  the  levee  in  order  to  let  the  impounded  water  out,  and  as  the  river  fell 
to  drain  off  the  water  and.  if  possible,  get  tne  ground  in  condition  for  planting  a 
crop  before  it  became  too  late.  It  may  be  said  that  in  the  greater  part  of  the  dis- 
trict this  was  accomplished,  and  two-thirds  of  a  crop  was  raised  after  the  water  fell. 
The  great  damage  done  was  to  farm  land  behind  the  levee  and  the  scattering  of  the 
inhabitants  of  the  district,  many  of  whom,  having  lost  confidence  in  the  levee,  wan- 
dered off  and  never  returned. 

In  the  Indian  Grave  district  no  crevasse  occurred.  The  commissioners  sent  an 
expert  along  the  levee  early  in  the  spring,  and  had  every  muskrat  hole  hunted  out, 
dug  up,  and  refilled.  With  far  less  care  than  on  the  upper  district,  they  came 
through  the  high  water  without  a  crevasse.  However,  there  were  two  crevasses, 
at  Stations  1205  and  1210,  from  Bear  Creek  on  January  3, 1897,  and  this  water  enter- 
ing at  the  upper  end  of  the  district  graduallv  found  its  way  to  the  lower  end  and 
submerged  about  one-half  of  the  whole  arable  land  protected  by  the  Indian  Grave 
levee.  In  both  oases  of  overflow  resort  was  had  to  cutting  the  levee  at  the  lower 
end  of  the  districts  to  let  the  water  out.  On  both  districts  the  drain  culverts  pro- 
vided for  letting  off  surface  water  proved  entirely  unable  to  handle  such  a  quantity 
of  water  quickly  as  followed  the  breaking  of  the  levee.  With  the  exception  of  the 
crevasse  at  Station  295,  all  of  the  crevasses  and  cuts  made  through  the  levee  were 
replaced  by  the  commissioners  of  the  several  districts. 

The  crevasse  at  Station  295  was  450  feet  long,  and  at  the  south  end  required  a  fill 
of  26  feet  high  to  repair  it.  The  material— sandy  loam— seemed  so  insecure  it  was 
thought  best  te  back  it  with  a  banquette  of  20  feet,  starting  8  feet  from  the  orest  of 
the  levee,  which  is  about  the  level  of  the  old  ground  surface  before  the  levee  broke. 
On  June  10  a  contract  was  let,  after  ten  days'  notice,  te  the  lowest  bidder,  Mr.  J.  C. 
Dwyer,  of  Quincy,  111. ;  and  as  he  failed  te  complete  the  work  in  the  specified  thirty 
working  days,  the  cost  of  inspection  thereafter  was  assessed  against  nim,  and  paid 
by  deduction  from  the  amount  of  his  estimate.  Work  began  June  21  and  was  fin- 
ished September  13.  A  small  amount  of  brush-and-rock  protection  was  placed  on 
the  front  of  the  levee  where  most  exposed  to  the  current  of  the  river.  The  rock  for 
this  was  gained  from  the  old  end  of  the  crevasse,  where  it  had  been  dumped  during 
high  water  to  prevent  it  from  getting  larger. 

The  total  amount  expended  &r  care  and  maintenance  of  this  levee  during  the  year 
was  $9,185. 93. 
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QUINGT  BAT. 

The  bnlkhead  at  the  month  of  Whipple  Creek,  built  in  1893-94,  has  continned  to 
do  its  work  effeotively.  and  has  protected  the  dredged  channel  between  the  upper 
and  lower  bay  very  effectiyely.  The  area  embraced  m  the  bnlkhead  has  raised  very 
considerably,  and  is  now  overflp'own  with  a  dense  thicket  of  willows,  which  wil^ 
tend  to  increase  the  deposit  at  flood  times,  and  will  also  protect  the  bnlkhead  from 
direct  attack  by  the  creek.  Near  the  north  end  of  the  bnlkhead  the  creek  has  taken 
a  new  course,  and  approaches  within  15  or  20  feet  of  the  bnlkhead,  and  threatens  to 
nndermine  it  if  not  attended  to. 

I  would  recommend  abont  100  feet  of  bmsh-and-rook  protection  at  this  place, 
which  ought  to  cost  not  over  $160.  No  work  was  done  on  ^e  bnlkhead  daring  the 
past  year. 

Very  respectfnlly,  your  obedient  servant, 

M.  MsioSy  U.  8,  Citil  Sngtneer. 

Lieut.  Col.  W.  R.  Kino, 

Carps  of  Engineers,  U.  8.  A, 


BEPORT  OF  BIB.  8.  BDWABDB,  ASSISTANT  BXGINBBB. 

Unitbd  Statbs  Enoinbbb  Officb, 

Book  Island,  111.,  January  1, 1898. 
Colonbl:  I  have  the  honor  to  submit  the  following  report  of  operations  for 
Improving  the  Mississippi  River,  and  protecting  from  erosion  its  bank  along  and  in 
front  of  the  Sny  Island  Levee,  in  the  division  in  my  local  charge,  for  the  calendar 
year  ending  December  31, 1897 : 

QUINCT  TO  HAMBUBO. 

The  work  of  improving  the  Mississippi  River  in  this  section,  the  length  of  which 
is  74  miles,*  was  carried  on  by  hired  labor  and  use  of  Government  plant,  towboat 
Coal  Bluff'ond  launch  SteUa  doing  the  towing.  All  supplies  and  material  were  pur- 
chased in  oi>en  market  under  due  competition.  The  prices  paid  for  material  were 
as  follows:  Rock,  delivered  on  United  States  barges,  44  to  52  cents  per  cubic  yard; 
brush,  delivered  on  United  States  barges,  15  to  19  cents  per  cubic  yard.  The  work 
consisted  in  building  dams  and  protecting  catting  banks  by  revetment.  From  May 
28  to  June  28  a  small  force  was  employed  making  the  necessary  repairs  to  boats  and 
barges,  and  June  28  the  fleet  left  Quincy  Bay  neginninff  the  season's  operations. 
The  following  new  dams  were  built:  9, 10, 11, 12,  and  13  (sheet  68),  in  the  vicinity  of 
North  and  South  rivers,  6  miles  below  Quincy,  and  Dam  14,  opposite  Quincy. 
Repairs  made  consisted  in  closing  gap  in  Dam  1  (sheet  69).  Shore  protection  was 
constructed  at  the  following  points:  Orton  Island,  1,450  linear  feet;  Fabius  Island. 
2,919  linear  feet;  head  of  Hickory  Chute,  Missouri  shore,  1,775  linear  feet;  Island 
462,  8,400  linear  feet;  Island  468, 3,000  linear  feet;  shore  protection  on  Turtle  Island 
was  repaired.  Total  linear  feet  of  dams  constructed,  5,551;  total  linear  feet  of 
revetment  work,  12,544. 

The  channel  at  North  and  South  rivers  has  for  years  been  troublesome,  the  cross- 
ing bein^  almost  at  right  angles  to  the  direction  of  the  banks,  and  the  turns  sharp, 
making  it  especially  hard  for  long  rafts  to  navigate.  Owing  to  the  enormous 
amount  of  sand  to  be  removed,  improvements  at  this  point  were  postponed  until 
such  time  as  the  river  should  of  its  own  accord  show  some  tendency  to  follow  a 
straighter  course.  A  survey  made  shortly  before  the  fleet  started  out  showed  that 
the  time  for  improving  this  point  had  arrived,  the  old  crossing  having  become 
shoaler  than  it  was  last  year  and  a  straighter  channel  having  formed,  which,  though 
very  shallow,  was  in  the  desired  direction.  Four  wing  dams  were  built  from  the 
Missouri  shore  and  one  from  the  Illinois  shore.  At  no  time  during  the  season  was 
there  any  trouble  here,  although  the  moving  of  the  sand  formed  new  reefs  almost 
daily.  The  work  at  this  point  is  not  completed,  and  the  moving  sand  will  have  to 
be  followed  until  it  can  gradually  be  forced  in  between  new  dams. 

Dam  14  (sheet  68)  is  located  on  the  Missouri  shore  opposite  the  city  of  Quincy, 
pointing  toward  the  steamboat  landing,  and  was  built  to  a  6- foot  stage.  As  this 
dam  was  completed  just  as  the  season  closed  no  comment  on  its  effect  can  as  yet  be 
made,  but  it  is  expected  that  it  will  give  much  relief  to  the  crooked  channel  now 
leading  up  to  the  steamboat  landing.  During  the  season  of  1896  Dam  1  (sheet  68), 
located  1,450  feet  above  Dam  14,  was  extended  363  feet,  elevation  8  feet  below  low 
water  of  1864.  I  am  pleased  to  say  that  its  work  has  been  successM,  having  out  off 
800  feet  from  the  point  of  the  bar  below  it,  filled  in  where  it  waa  desirable,  and  cut 
out  the  shallow  portions  of  the  legitimate  channeL 
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In  protecting  banks  the  ones  most  exposed  were  selected,  And  the  elevation  of  the 
top  of  revetment  is  snch  that  it  covers  effectually  the  sandy  strata.  An  ftpron  40 
feet  wide  was  laid  at  the  foot  of  the  hank,  sunk  with  stone,  and  the  protection  car- 
ried np  on  the  bank  in  the  usual  manner. 

The  channel  was  in  fair  condition  all  season,  and  no  boats  were  reported  to  me  as 
having  been  asronnd.  At  the  close  of  the  season  a  trip  was  made  for  the  purpose 
of  sonnding  all  crossings,  with  the  following  result  on  the  shallowest  places,  viz 
(gauges  at  Quincy,  2.6;  at  Hannibal,  2.5;  at  Louisiana,  1.3):  Bend  below  Quincy.  8 
feet;  Orton  Island,  10  feet;  North  River,  6  feet;  Marion  City,  8  feet;  Upper  Whit- 
ney, 8  feet;  Lower  Whitney,  4.5  feet;  Turtle  Island,  8  feet;  Cave  Hollow  (lower),  5 
feet:  Saverton,  6  feet;  below  Cincinnati  Landing,  4.5  feet;  Mundys,  5.5  and  7  feet; 
head  of  Hickory  Chute,  6  feet;  foot  of  Hickory  Chute,  5.5  feet;  above  Louisiana, 
5.5  feet;  Kreiders  Bend.  8  feet;  Island  460,  7  and  8  feet;  Clarksville,  6  feet;  below 
Clarksville,  8  ieet;  Eagle  Island,  5  feet;  opposite  Carroll  Island,  5  feet:  Coon  Island, 
8  feet;  Grimes  Island,  6  feet;  head  of  Tildens  Island,  5.5  feet;  foot  of  Iildens  Island, 
5.5  feet;  head  of  Thomas  Chute,  4.5  feet. 

As  will  be  seen  the  shallowest  places  were  found  at  Lower  Whitney,  below  Cincin- 
nati Landing,  and  at  the  head  of  Thomas  Chute.  Cave  Hollow,  below  Hannibal, 
with  5  feet,  caused  some  delays  with  heavily  loaded  barges.  Unless  some  changes 
occur  before  next  spring  the  above  four  places  should  be  attended  to,  work  to  begin, 
perhaps,  at  Thomas  Chute.  A  survey  was  made  early  in  the  season  from  Amaranth 
Island  to  Grimes  Island  and  plotted  in  the  field.  This  showed  this  portion  of  the 
river  to  be  in  better  condition  than  it  was  last  fall  and  did  not  call  for  immediate 
improvements,  which  accounts  for  the  difference  in  work  performed  and  project  sub- 
mitted before  starting  out. 

List  of  works  oonstruoted  and  repaired  and  of  material  used  on  "  General  Improvement,'* 
Quincy  to  Hamburg,  during  season  of  1897. 


Deaignation. 


Dimendons. 


Length. 


Height 
Above 
low  wa- 
ter, 1864. 


Material. 


Book. 


Briuh. 


Sheet  68: 

Wlngdaiu9 

Wing  flam  10 

Wing  dam  11 

Wing  dam  12 

Wing  dam  13 

Wing  dam  14 

Shore  protection,  Orton  Island  (429),  extended 

Shore  protection,  Fablos  laland  (481) 

Sheet  60: 

Closing  dam  1,  repaired 

Sheet  70: 

Shore  protection,  TarUe  Island  (430),  repaired 

Sheet  74: 

Shore  protection,  Missonri  shore,  head  of  Hickory 

Chnte,  apron  extended 

Sheet  76: 

Shore  proteotion,  Ishmd  462 

Sheet  77: 

Shore  protection.  Island  468 


Feet. 

400 

460 

880 

240 

2,800 

1,781 

1,450 

2,010 


FteL 
4.6 
4.5 
4.6 
4.6 
4.6 
6 
(a) 
(ft) 


1,775 
8,400 
8,000 


1.5 
12 
11 


Oub.ydt, 

408.2 

728.4 

580.8 

841.7 

4,057.4 

2,000.6 

1,037.6 

8.043.7 

632.6 

190.4 

213.8 
4,861.5 
8,784.7 


Oub.ydg, 
1,463.0 
2,265.8 
1,653.1 
1,311.6 
11,815.2 
5,151.4 
8,2(i8.4 
6,8.'i8.7 

458.7 


1,651 

9,750.7 

7.132.5 


Total. 


21,070.4 


61,780.5 


a  1,200  feet  of  this  shore  protection  to  6  feet  and  250  feet  to  2  feet  aboye  low  water  of  1864. 
b  2,044  feet  of  this  shore  protection  to  12  feet  and  875  feet  to  8  feet  above  low  water  of  1864. 

Financial  statement/or  work  of  constructing  dams  and  shore  protections  between  Quiney 
and  Hamburg  performed  bjf  hired  labor  during  season  of  1897. 

Amount  expended  in  field  during  calendar  year  1S97  (from  distribution 

sheets) $34,794.76 

Add  Quota  of  general  superintendence  and  office  expenses 1, 100. 08 

Add  for  use  and  deterioration  of  plant 3, 237.60 

Total 89,132.44 
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Haierial  put  in  works: 

Book cubic  yards..      21,970.4 

Brunh do..--      51,780.6 

Total 73,750.9 

Average  coat  per  cnbio  yard: 

On  barge $0,266 

For  towine  and  putting  in  place 206 

For  gener^  superintendence  and  office  expenses .  014 

For  plant 044 

Average  cost  per  cubic  yard  in  place 590 

BNT  ISLAND  LBYSB. 

The  riyer  and  harbor  act  of  June  3, 1896,  contains  an  allotment  of  $50,000,  or  so 
much  thereof  as  may  be  necessary,  in  the  opinion  of  the  Secretary  of  War,  lor  the 
protection  from  erosion  of  the  east  bank  of  the  Mississippi  River  along  and  in  front 
of  the  Sny  Island  Levee,  in  the  counties  of  Adams,  Pike,  and  Calhoun,  in  the  State 
of  Illinois,  for  the  maintenance  of  the  channel  of  the  river  by  revetment  work  or 
otherwise. 

During  the  fiscal  year  ending  June  30, 1897,  there  was  expended  on  the  above 
work  $10,528.69;  the  amount  expended  to  December  31,  1897,  is  $36,950.18,  leaving 
available  $13,049.82. 

The  work  consisted  in  building  shore  protection  and  dams,  such  places  being 
selected  where  the  work  would  equally  benefit  the  levee  and  the  channel  of  the 
xiver. 

Two  dams  were  built  in  the  vicinity  of  Saverton,  viz.  Dams  5  and  6  (sheet  72). 
Dam  5  is  a  closing  dam  between  the  Illinois  shore  and  Cottel  Island  (446) ;  Dam  6 
is  a  wing  dam^  a  short  distance  above  the  island.  The  levee  at  this  point  is  quite 
close  to  the  nver  bank,  and  the  dams  will  divert  the  current  from  the  levee,  while 
at  the  same  time  they  will  improve  the  channel  at  this  point.  Another  dam  (No. 
16,  sheet  74),  built  from  a  point  below  Island  452  and  running  toward  the  head  of 
North  Fritz  Island,  not  only  greatly  improved  the  Qhannel  there,  but  will  tend  to 
fill  up  the  slough  to  the  east  of  North  l^itz  Island,  and  thus  prevent  any  cutting  of 
the  bank  in  front  of  the  levee  for  a  distance  of  4  miles  or  more.  At  Cincinnati 
Landing  the  levee  is  quite  close  to  the  river,  and  here  6,875  linear  feet  of  bank  was 
protected  in  the  usual  manner. 

The  dams  built  measured  4,702  linear  feet,  elevation  4.5  feet  above  low  water  of 
1864;  the  shore  protection  measured  6,875  linear  feet,  elevation  5  to  10  feet  above 
low  water  of  1864. 

The  fleet  was  laid  up  in  Quincy  Bay  on  November  21,  with  the  exception  of  tow- 
boat  Coal  Bluff,  which  was  taken  to  the  Des  Moines  Rapids  Canal,  being  unsea worthy 
for  another  season's  work  without  extensive  repairs. 

Liit  of  wark8  oonsiruoted  and  of  materials  used  on  Sny  Island  Levee  during  season  of  1897. 


Designatio] 


Dimensions. 


Length. 


Height 

above  low 

water, 

1864. 


Material. 


BoclE. 


Brnsh. 


Sheet  72: 

Closing  dam  6 

"WingoamS 

Sheet  73: 

Shore  protection,  Cincinnati  Landing. 
Sheet  74: 

Wing  dam  16 


Feet. 
800 
1,760 

6,876 

2,162 


FeeL 
4.6 
4.6 

(a) 

4.6 


Cvb.  ydt. 
1,223.6 
8. 166. 8 

7,662.*9 

6,899.1 


Cfuh.  yde, 
8,229 
10,272 

11,618.6 

15,966.4 


Total. 


18,861.4 


40,966 


a  4,376  feet  of  this  shore  protection  te  10  feet  and  2,600  feet  to  6  feet  above  low  water  of  1864. 
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Financial  statement  for  work  of  proteeting  Sny  Island  Levee,  performed  hy  hired  labor 

during  season  of  1S97, 

Amonnt  expended  in  field  during  oalandar  year  1897  (from  distribntion 

sheets) $26,770.81 

Add  for  nse  and  deterioration  of  plant 1,609.54 

Total 28,380.35 

Material  put  in  work : 

Rock oubic  yards..      18,851.4 

Brush do...-      40,986.0 

Total do....      59,837.4 

Average  cost  per  cubio  yard: 

On  barges $0,272 

For  towing  and  putting  in  place .174 

For  plant .027 

Average  ooet  per  cnbio  yard  in  plaoe .743 

REMOVING  SAND  BAR  AT  QUINCT  STEAMBOAT  LANDING,  QUINCT,  ILL. 

No  field  work  was  performed  on  the  above  allotment,  it  being  thought  best  to 
await  the  result  of  work  performed  and  to  be  performed  on  general  improvement, 
which  may  remove  much  of  the  bar,  and  then  expend  the  available  balance,  $4,902.57, 
in  dredging.  The  cuts  made  through  the  bar  last  season  did  not  prove  a  success,  the 
continued  high  water  this  spring  filling  them  again,  but  the  extension  of  Dam 
1  (sheet  68)  was  successful  beyond  expectations,  having  out  away  800  feet  of  the 
lower  point  of  the  bar,  deepening  the  water  about  4  feet. 

WILLOW  PLANTING. 

With  a  view  of  ascertainins  the  best  way  of  planting  willows  so  as  to  start  vege- 
tation on  bars,  if  desired,  I,  uy  your  authority,  made  the  following  experiment  in 
fall  of  1896 :  One  hundred  and  fifty  fascines  of  5  to  10  willows  each  were  laid  in 
trenches  2  to  3  feet  deep,  butt  end  down  and  the  tips  slightljr  out  of  the  ground. 
This  fall  every  one  showed  sprouts.  One  hundred  and  fifty  facines,  same  as  above, 
were  buried  tips  down,  butt  end  up.  All  of  these  died.  One  hundred  and  fifty 
young  willows  with  roots  were  planted  upright  and  roots  surrounded  with  black 
earth,  planted  in  as  near  the  same  way  as  originally  found.  Of  these,  9  showed 
growth.  One  hundred  and  fifty  willows  from  6  to  20  feet  long,  cut  off  at  the  ground, 
were  planted  by  simply  sticking  them  into  the  bar,  half  of  them  surrounded  with 
black  earth  and  willows  leaning  slightly  down  stream.    Every  one  of  these  died. 

After  further  investigation  I  have  come  to  the  conclusion  that  the  time  for  plant* 
ing  them  was  poorly  chosen,  and  that  they  should  have  been  planted  in  the  spring. 
The  experiment  would  perhaps  have  been  more  successful  but  for  an  unusual  con- 
tinued high  water.  I  would  add  that  all  cottonwoods  and  maples  planted  died. 
The  raising  of  willows  is  an  important  question,  it  being  of  the  utmost  importance 
to  very  often  start  vegetation  on  bars  and  thus  keep  them  in  place.  Willows  are 
also  gradually  becoming  harder  to  obtain,  and  the  demand  for  tnem  is  increasing. 

I  would  respectfully  suggest  that  further  experiments  be  made,  and  that  next 
spring  be  chosen  to  do  this.  As  an  acre  can  be  planted  for  about  $6,  the  experiment 
could  be  made  on  a  large  scale  at  small  expense. 

PURCHASE  OF  MATERIAL. 

I  would  respectfully  call  your  attention  to  the  method  of  purchasing  material. 
Of  late  years  this  has  been  done  by  bids  and  informal  contracts.  This  method  may 
perhaps  bringdown  the  cost  of  material  somewhat,  but  it  opens  the  market  to  unre- 
liable bidders,  who  have  no  idea  of  living  up  to  their  contracts  and  whose  failure  to 
do  so  causes  much  delay  to  the  work,  u  contracts  could  be  let  during  the  winter, 
provisionally  on  the  passage  of  an  appropriation  bill,  and  bidders  put  under  boud|  I 


Digitized  by  LnOOQlC 


APPENDIX   Z — ^REPORT  OF   CAPTAIN   TOWNSEND.  1787 
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am  sure  the  material  would  be  as  cheap  and  no  delays  occnr  after  the  field  work  had 
begun.  I  have  assurance  that  contractors  would  be  glad  to  bid  as  above,  which  will 
enable  them,  during  the  winter,  to  employ  their  men,  the  men  being  glad  to  accept 
work  at  a  less  rate  per  day. 

In  conclusion  I  wish  to  extend  my  thanks  to  B.  J.  Metzger,  master  and  pilot;  Ed. 
H.  Jones,  receiver  of  material,  and  F.  M.  Haverstick,  subinspector,  for  their  faithful 
and  efficient  services. 

Respectfully  submitted. 

8.  Edwards^  AesUtant  Engineer. 

Lieut.  Col.  W.  R.  Kino, 

Corps  of  EngineerBy  U,  8.  A. 


beport  of  first  lieut.  charles  kbllkr,  corps  of  eiromeers. 

United  States  Engineer  Office, 

Rook  lelandj  III.,  January  1,1898. 
Colonel  1  I  have  the  honor  to  submit  the  following  report  of  Mississippi  River 
improvement  work  performed  between  Hamburg,  111.,  and  the  mouth  of  the  Missouri 
River  during  the  calendar  year  ending  December  31, 1897 : 

HAMBURG  to  ILLINOIS  RIVER. 

Improvement  of  the  river  between  above-mentioned  points  was  provided  for  under 
an  allotment  of  $50,000  from  appropriation  of  act  of  June  3, 1896.  The  work  was  to 
be  done  by  contract  in  accordance  with  project  approved  September  4, 1896.  Under 
date  of  December  14, 1896,  a  contract  was  enterea  into  with  Mr.  Albert  Eirchner  for 
the  construction  of  dams  and  shore  protections  in  accordance  with  above  project  and 
allotment.  The  prices  to  be  paid  were  $1  per  cubic  yard  for  rock  and  30  cents  per 
cubic  yard  for  brush,  in  place. 

The  contractor  having  all  his  plant  engaged  upon  similar  work  at  other  localities 
on  the  river  was  not  able  to  begin  work  under  this  contract  until  September  25,  lb97. 
Operations  were  commenced  above  Turners  Island.  The  unfavorable  condition  of  the 
channel  at  this  point  caused  considerable  complaint  from  steamboat  men.  The  river 
is  verv  wide  and  fiat  here  and  the  channel  is  divided  and  cut  up  into  numerous 
branches.  To  cut  off  these  branches  and  confine  the  river  to  desired  width  it  was 
decided  to  construct  the  following  works :  3  closing  dams  (7,  8,  and  9,  sheet  80)  on 
Missouri  side  of  river  opposite  Turners  Landing;  a  trailing  dam  (No.  12)  extending 
from  Turners  Landing  on  Illinois  shore  to  the  towhead  opposite  head  of  Turners 
Island,  and  3  transverse  dams  (10, 11,  and  13),  extending  from  the  Illinois  shore  to  and 
connecting  with  the  above-mentioned  trailing  dam.  All  these  were  completed  dur- 
ing the  season,  as  projected,  except  the  trailing  dam.  Work  on  it  was  suspended 
November  30, 1897,  to  be  resumed  next  season. 

Although  the  trailing  dam  was  unfinished  at  end  of  season  a  material  improvement 
was  noticeable  in  the  channel  at  the  close  of  navigation. 

The  bank  was  fonnd  to  be  cutting  on  the  Missouri  shore  at  foot  of  Sterling  Island. 
Protection  of  this  baok  being  necessary,  the  work  was  commenced,  but  could  not  be 
completed  before  season  closed.  The  shore  was  protected  for  a  length  of  2,325 
feet,  leaving  about  1,200  feet  yet  to  be  done. 

This  contract  work  was  carried  on  under  the  local  inspection  of  Mr.  R.  Monroe, 
whose  service  was  thoroughly  efficient. 

The  contract  with  Mr.  Kirchuer  not  being  completed  at  close  of  season,  authority 
was  obtained  for  its  extension  until  June  30, 1898. 

Under  an  allotment  of  $50,000,  and  in  accordance  with  project  approved  July  9, 
1897,  a  contract  was  entered  into  with  James  Short,  of  St.  Charles,  Mo.,  under  date 
of  September  20,  1897,  for  the  construction  of  dams  and  shore  protections  between 
Hamburg  and  mouth  of  Illinois  River.  The  prices  to  be  paid  were  80  cents  per  cubic 
yard  for  rock,  and  40  cents  per  cubic  yard  for  brush,  in  place :  the  approximate 
quantities  of  material  to  be  used  are  35,000  cubic  yards  of  rock  and  55,000  cubic 
yards  of  brush. 

No  work  was  done  under  the  above  contract.  The  contractor  having  his  plant 
engaged  elsewhere  it  was  deemed  best  to  postpone  the  commencement  of  operations 
nntU  season  of  188K. 
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Further  details  as  to  length  and  height  of  works  oonatnioted  are  given  in  aooom- 
panying  tables  and  sketches : 

JAst  ofwcrk$  coiutrueUd  and  ofmateriaU  used,  during  $ea$on  of  1897,  leiwem  Hamburg 
amd  Illinoii  Siwr,  under  oontrad  with  Albert  Kirokner. 


Dedgiwtkm. 


DimenBioDs. 


hengtt. 


Height 

above  low 

water, 

1864. 


Material. 


Bock. 


Bmah. 


Sheet  80: 

Closing  dam  7 

Cloeing  dam  8 

Closing  dam  0 , 

TransTttrae  dam  10 

Tranaverae  dam  11 , 

Trallingdam  12 

Tnuisyerae  dam  18 

Shore  protection,  Sterling  Island  . . . . 
Shore  protection,  Turners  Towhead. 


Feet 
830 
000 
856 
600 
260 

8,576 
560 

3,825 
750 


I 

1 

1 

1.6 

8 

8 

L6 


Ouh.ydt. 

666 
1,020.8 
1,232.6 
2,657.7 

0M.1 
8,296.0 

867.2 
6,629.5 
1,646.9 


Total. 


23,219.1 


Oub.ydt. 
1,079.8 
2,083.6 
1,292.6 
8,246.4 

923.2 
18,318.1 

483.6 
4,639.6 
1,141.6 


88,208.2 


JPlnanUal  etatement  far  work  between  Hamburg  and  mouth  of  Illinois  River,  perform/sd 
tinder  contract  with  Albert  Kirohner,  during  season  of  1897* 

Amount  paid  contractor $28,841.54 

Add  amount  of  unpaid  estimate 1,021.87 

Add  retained  percentage 3,318.15 

Cost  of  local  inspection,  etc 570.42 

Quota  of  superintendence  and  office  expenses 1,040.91 

Plant  charges 25.41 

Total 34,818.30 

Material  put  in  works : 

Rock cubic  yards..    23,219.1 

Brush do....    33,208.2 

Total do....    56,427.3 

Average  cost  per  cubic  yard  in  place $0,617 

ILLINOIS  BIVSR  'TO  MISSOURI  RIYBR. 


Work  on  this  stretch  of  riyer  was  carried  on  by  hired  labor  and  use  of  GoYemment 
plant.  The  materials  were  secured  by  purchase  in  open  market,  in  accordance  with 
project  approved  July  9, 1897,  under  an  allotment  of  $80,000.  The  brush  was  deliy- 
ered  at  the  works  on  Gcyemment  barges  and  the  rock  was  loaded  on  Government 
barges  at  the  quarries  and  towed  to  the  works  by  U.  S.  towboat  J,  G.  Parke. 

Tne  work  consisted  of  the  construction  of  closing  dams,  trailing  dams  with  their 
proper  transverse  dams,  extension  and  construction  of  wing  dams,  the  protection  of 
caving  banks,  the  removal  of  outer  end  of  one  wing  dam,  and  the  widening  and 
deepening  of  the  winter  harbor  outside  of  Portage  Island. 

while  Siere  was  apparent  need  of  additional  work  below  the  Alton  Bridge  in  the 
vicinity  of  Maple  Island,  a  more  urgent  need  determined  the  locality  of  the  season's 
work  above  Alton  and  below  Portage  Island,  several  bad  places  in  channel  having 
appeared  which  needed  attention. 

A  departure  in  the  method  of  improvement  was  instituted  this  season  in  this  sec- 
tion, which  consisted  of  the  building  of  long  trailing  dams  concave  to  the  channel — 
an  adaptation  of  the  methods  employed  on  the  river  Rhone.  The  works  thus  con- 
structed gave  evidence  at  close  of  season  of  having  produced  favorable  results,  as 
the  channel  was  materially  improved  at  each  place  wnere  this  method  of  improve- 
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ment  was  employed.  These  trailing  dams  were  constrnoted  to  a  grade  of  +  3.0  feet 
aboYe  low  water  at  the  apex  and  gradually  sloped  to  a  grade  of  4-0.0^  or  L.  W.^  at 
each  end,  with  a  traverse  dam  at  about  every  2,000  feet  of  their  length,  extending 
from  the  convex  side  of  the  trailing  dam  to  the  main  shore. 

Trailing  dams  as  above  described  were  constrnoted  at  the  following,  places :  At 
Riverside  Park,  at  Hop  Hollow,  opposite  Search  Island,  and  between  Portage  Island 
and  Eaffle  Nest  Island. 

At  Riverside  Park  the  dam  extends  ftom  the  lower  end  of  the  shore  protection 
downstream  in  a  curve  concave  to  the  channel  for  a  length  of  5,000  feet,  with  corre- 
sponding transverse  Dams  Nos.  43  and  44  (sheet  74) .  The  trailing  dam  at  Hop  Hollow 
is  of  similar  construction  and  extends  firom  a  point  on  the  Illinois  shore  about  6,000 
feet  below  foot  of  Piasa  Island  downstream  a  distance  of  5,700  feet  and  past  the  ends 
of  Dams  Nos.  17  and  18. 

At  Piasa  Island  the  trailer  extends  from  the  outer  end  of  Dam  5  down  past  the 
onter  ends  of  Dams  27  and  4,  ending  at  the  outer  end  of  Dam  23.  Dams  5, 27, 4,  and 
23  act  as  the  transverse  dams.  This  trailing  dam  is  5,800  feet  in  length.  The  outer 
end  of  Dam  27  had  to  be  removed  in  order  that  the  trailer  might  be  constructed  so 
as  to  conform  to  the  desired  degree  of  curvature. 

At  Portage  Island  a  trailing  dam  (No.  51)  was  commenciad  and  extended  down 
stream  to  Eagle  Nest  Island,  a  distance  of  10,700  feet.  The  transverse  dams  for  this 
trailer  are  Nos.  48,  49,  and  50.  By  the  construction  of  this  trailing  dam  the  steam- 
boat-landing at  Portage  des  Sioux,  Mo.,  was  cut  off  from  river  tramo  during  periods 
of  low  water.  As  this  landing  is  one  of  considerable  importance,  it  was  decided  to 
raise  Dam  48  to  a  stage  of  8  feet  above  low  water,  widen  its  crest  to  12  feet,  and  con- 
struct a  wide  T  on  the  outer  end.  The  transverse  dams  49  and  50,  connecting  with 
Dam  51,  are  built  only  to  grade  of  trailing  dam. 

Dams  13  and  14  were  extended  550  feet  and  650  feet,  respectively.  These  extensions 
are  submerged  at  low  water,  and  were  made  in  order  to  farther  contract  the  channel 
at  this  point  and  also  to  prevent  further  scour. 

A  closing  dam  (No.  47)  was  constructed  from  the  Missouri  shore  to  Eagle  Nest 
Island  to  increase  the  flow  of  water  and  deepen  channel  on  niinois  side  of  the  island. 

O  wine  to  the  fact  that  the  direction  of  the  current  at  Riverside  Park  is  almost  per- 
pendicular to  the  shore  line,  it  became  necessary  to  extend  the  shore  protection  at 
that  point  a  length  of  450  feet  upstream. 

For  securing  a  safer  winter  harbor  for  the  Government  plant  used  in  this  district, 
it  was  decided  to  dredge  out  and  enlarge  an  existing  cut  or  bend  in  Portage  Island, 
on  the  Illinois  side  of  the  island.  This  dredging  was  begun  last  year,  but  owing  to 
the  lateness  of  the  season  it  was  not  completed.  Work  on  this  harbor  was  resumed 
in  July,  the  dredging  being  done  by  U.  S.  dredge  Phoenix,  The  dredging  was  com- 
pleted in  September,  and  the  necessary  protection  work  at  upper  end  of  harbor  was 
accomplished  at  close  of  season.  This  harbor  has  a  length  of  1,200  feet,  a  width  of 
100  feet,  and  a  depth  of  7  feet  at  low  water.  It  is  convenient  and  safe,  being  well 
protected  from  wind,  ice,  and  high  water  by  high  timbered  banks  and  is  of  ample 
size  to  accommodate  all  the  fleet  of  this  division. 

Before  laying  out  anjr  work  this  season  surveys  were  made  in  the  immediate 
vicinity  of  the  proposed  improvement  in  order  to  obtain  information  as  to  the  exact 
condition  of  the  river  at  these  places.  These  surveys  at  close  of  season  made  a  con- 
tinuous map  from  Portage  Island  to  Alton,  111.  Proposed  work  was  laid  out  on  these 
maps,  and  soundings  were  taken  alon^  the  line  of  the  proposed  dams ;  these  soundings 
were  platted  on  profile  paper  and  estimates  made  as  to  the  amount  of  material  neces- 
sary to  construct  the  dams.  In  all  cases  the  estimates  approximated  closely  to  the 
material  actually  used  in  the  construction.  Soundings  were  made  and  platted  and 
estimates  made  again  during  progress  of  the  construction  of  the  dams. 

In  general. — ^The  channel  is  in  a  better  condition  from  Grafton  to  the  Missouri  River 
than  it  has  been  for  years  past,  there  being  now  no  less  than  4.5  feet  depth  at  low 
water  on  any  of  the  crossings.  The  present  working  season  extended  ft-om  June  16 
to  November  18.  The  towing  was  done  by  U.  S.  S.  J.  G,  Parke.  United  States 
barges,  quarter  boats,  office  boats,  etc.,  were  fUso  used  in  their  respective  places  in 
carrying  on  the  work. 

.  Further  details  as  to  character  and  extent  of  work  done  are  shown  in  maps  submitted 
and  in  the  appended  tables,   - 
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L%8i  ofworki  o<mstruoted  amd  repaired  and  of  materidU  used  during  eeaeon  of  1897,  frehMm 
HUnoia  Biver  and  Mi^Bouri  Biver, 


DeBignation. 


Dimensions. 


Length. 


Height 

ahoTO  lo^ 

water 

1864. 


HftteriaL 


Seek. 


Brush. 


Sheet  84: 

Wing  dam  18,  extended 

Wing  dam  14,  extended 

Trainngdam42 

Transyerse  dam  43 

Transverse  dam  44 

Trailing  dam  45 

Trailing  dam  48 

Cloeingdam47 

Transyerse  dam  48 

Transyerse  dam  49 

Transverse  dam  50 

Trailing  dam  61 

Shore  protection  at  Kiverside  Park,  extended. . 
Protectioii  of  harbor  at  Portage  Island 


Feet. 

650 

650 

5,700 

900 

850 

5,000 

5,800 

1,750 

1,850 

],250 

440 

10,700 

450 


Feet. 

(a) 

(a) 

OtoS 
8 
1 

OtoS 

0to8 
0 
8 
3 
2 

0to8 


Oubie  yds. 

623.6 

620.5 

7,089.9 

824.2 

485 

4,295.2 

6,177 

1, 700. 1 

6,881 

739.6 

429.4 

18,806.6 

848.4 

143.7 


Ouineydt. 

738.4 

957.9 

16,181.4 

859.1 

807.1 

9,324.6 

12,051.1 

4, 178. 8 

12,233.5 

1,966.2 

796.7 

61,154.7 

594.9 

895.6 


Total. 


49,164.2 


112,740 


aSahmerged. 

Financial  ataiemenifor  work  of  eonstrueting  dams  and  shore  protections  between  Illinois 
Biver  and  Missouri  Biver,  performed  hy  hired  l4ibor,  during  season  of  1897, 

Amount  expended  in  field  during  calendar  year  1897  (from  distribution 

Bbeets » $70,606.64 

Add  quota  of  general  superintendence  and  office  expenses 2, 285. 27 

Plant  charge 6,135.97 

Total 78,977.78 

Material  put  in  works : 

Eock cubic  yards..      49,164.2 

Brush do....     112,740.0 

Total do....    161,904.2 

Average  cost  per  cubic  yard : 

Onbargres $0,285 

Fortowing  and  putting  in  place .  151 

For  general  superintendence  and  office  expenses .014 

For  plant .038 

Average  cost  per  cubic  yard,  in  place .488 

Throughout  the  season  the  work  was  in  local  charge  of  Mr.  A.  L.  Richards^  United 
States  Assistant  Engineer^  to  whom  the  credit  for  the  notable  reduction  in  cost  is 
almost  wholly  due.  He  was  at  all  times  ably  seconded  by  Mr.  H.  J.  Rossiter,  United 
States  overseer. 

During  the  coming  season  attention  will  be  directed  to  the  effort  to  determine  a 
formula  for  the  proper  curvature  of  the  dams  herein  described.  It  is  believed  that 
observation  of  the  dams  already  built,  and  of  the  curvature  of  the  banks  in  stable 
reaches,  will  furnish  the  information  desired. 

Very  respectfully,  your  obedient  servant,  Charles  Keller, 

First  Lieut,  Corps  of  Engineers, 
Lieut.  Col.W.  R.  King. 

Corps  of  Engineers,  T7, 8,  A. 


BBPOBT  OF  MR.  C.  W.  DURHAM,  ASSISTANT  ENGINEER,  ON  PLANT. 

United  States  Engineer  Office, 

Book  Island,  III,,  February  1,  1898. 
Colonel:  I  have  the  honor  to  present  the  following  report  on  the  floating  stock 
or  plant  belonging  to  the  improvement  of  the  Mississippi  Uiver  between  the  mouth 
of  the   Missouri  River  and  Minneapolis  for  the  calendar  year  ending  Decem- 
ber 31»  1897. 
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In  this  report  ''good''  is  in  fine  condition,  wanting  slight  repairs  or  none;  ''fair" 
requires  extensive  repairs,  or  snch  as  are  advisable;  "bfkL"  should  be  condemned  or 
rebuilt.    Pieces  condemned  are  omitted. 

The  plant  in  question  is  as  follows :  One  large  towboat  ( Coal  Bluff),  bad ;  1  medium- 
sized  towboat  ( Vixen),  good ;  2  medium-sized  to  wheats  {Fury  and  Alert),  bad ;  1  small 
towboat  {ButhSf  good;  1  small  towboat  (ifoo),  fair;  5  steam  launches  (Emily,  Ada, 
Lucia,  Louiee,  iris),  good;  1  steam  launch  (Eleie),  fair;  1  small  steam  launch  (Flor- 
ence), eood;  1  small  naphtha  launch  (Myra),  ffood;  2  small  naphtha  launches  (Dart 
and  Mdith),  fair;  2  dredges  (Phoenix  and  Vulean),  fair;  4  dumps,  good;  2  dumps, 
fair:  1  dump,  bad;  2  steam-drill  boats,  good;  1  steam-drill  boat,  fair;  1  suction 
dredge,  good;  1  pile  driver,  good;  2  pile  drivers,  fair;  1  pile  driver,  bad;  6  large 
quarter  boats,  good :  2  large  quarter  boats,  fair ;  2  large  quarter  boats,  bad ;  7  small 
quarter  boats,  good;  6  small  quarter  boats,  lair;  2  small  quarter  boats,  bad;  3 
large  office  boats,  good;  6  small  office  boats,  good;  8  small  office  boats,  fair;  10 
grasshoppers,  good:  1  (grasshopper,  fair;  1  derrick  boat,  fair;  2  store  boats,  bad;  1 
boathouse,  good:  4  building  boats,  good;  3  building  boats,  fair;  6  large  model 
barges,  fair;  43  large  barges,  good;  40  large  barges,  fair;  8  large  barges,  bad;  7 
small  barges,  good;  2  small  barges,  fair;  and  a  large  number  of  slLiffs,  loading  boats, 
powder  boats,  and  pontoons  in  good  condition.  To  the  snag-boat  service  belong  the 
side- wheel  steamer  General  Barnard,  fair,  and  stern- wheel  steamer  J.  G,  Parke,  fair. 
The  Des  Moines  Rapids  Canal  has  a  small  plant,  oonsisting  of  1  steam  launch  (Stella), 

food;  1  dredce  (Aiax),  fair;  1  dump,  good;  1  dump,  &ir;  1  dump,  bad;  1  large 
arge,  good;  3  small  barges,  fair;  1  small  barge,  bad. 

During  the  year,  under  proper  authorities,  1  large  office  boat  and  1  barge  were 
built  at  Fountain  City. 

Considerable  repairs  were  made  to  to  wheats  Alert,  Coal  Bluff,  and  Mao;  to  launches 
Ada,  Eluie,  and  Emily;  to  dredges  Vulcan,  Ajcuc,  and  Phoenix;  to  2  drill  boats  and  1 
suction  dredge,  and  to  several  bargee  and  other  pieces  of  plant.  Nominal  repairs 
were  made  to  many  pieces. 

The  construction  and  repair  work  at  dry  dock  in  Des  Moines  Rapids  Canal  was 
done  under  supervision  of  Mr.  M.  Meigs,  United  States  civil  engineer;  that  at  Foun- 
tain City  under  supervision  of  Mr.  W.  A.  Thompson,  assistant  engineer. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Durham,  Aeeietant  Engineer. 
Lieut.  Col.  W.  R.  King, 

Corps  of  Engineers,  U,  8,  A, 


report  of  mr.  c.  w.  durham.  assistant  enoinkbr. 

United  States  Engineer  Office, 

Bock  Island,  111,  July  6, 1898. 

Captain:  I  have  the  honor  to  present  a  brief  preliminary  report  of  operations 
between  Missouri  River  and  St.  Paul  during  the  second  half  of  the  fiscal  year  ending 
.June  30, 1898,  as  collated  from  reports  of  assistants  in  local  charge.    l^Hill  reports 
are  made  by  calendar  years. 

8t,  Paul  to  Lake  Pepin. — In  local  charge  of  Assistant  Engineer  J.  D.  du  Shane. 
Construction  work  in  the  building  of  dams  and  shore  protections  has  not  been 
resumed.  Plant  repairs  have  been  completed.  Hydraulic  dredge  No.  14  was  put  in 
commission  and  began  pumping  sand  May  14  at  Prescott,  where  a  channel  1(50  feet 
wide  by  300  feet  long,  with  a  depth  of  5  feet  below  low  water  of  1864,  was  cut 
through  a  bar.  The  dredse  was  moved  to  Island  16  on  .June  6,  where  a  cut  was  made 
160  feet  wide  by  about  700  teet  long.  Dredging  was  begun  at  the  foot  of  Island  15 
on  Jnne  23.  The  total  quantity  of  sand  removed  is  24,775  cubic  yards,  which  has 
been  deposited  below  dams  and  back  of  islands. 

Harbor  at  Kings  Coulee,  Lake  Pepin.-^lu  local  charge  of  Assistant  Engineer  W.  A. 
Thompson.  Operations  by  hired  labor  and  use  of  Government  plant  were  resumed 
May  16  and  continued  to  close  of  fiscal  year.  Fifty  linear  feet  of  pier  was  finished, 
making  a  total  completed  length  of  550  linear  feet,  and  50  feet  additional  has  been 
built  to  a  height  of  from  5  to  8  feet  above  low  water  of  1864. 

There  were  used  in  this  work  1,701.1  cubic  yards  rock  and  4,167.7  cubic  yards 
brush. 

Beeds  Landing  to  Trempealeau.— -In  local  charge  of  Assistant  Engineer  W.  A.  Thomp- 
son. Under  contract  with  Fetter  &,  Crosby,  tne  construction  of  dams  was  carried 
on  opposite  Alma  from  April  14, 1898,  to  the  end  of  the  fiscal  year,  and  the  contract 
was  completed.  Two  wing  dams  from  Island  40,  commenced  in  1896,  were  fiirished. 
A  closing  dam  west  of  Isl^d  43  and  four  wings  running  out  from  Island  43  were 

There  were  placed  in  above  work  9,305.7  cubic  yards  rock  and  21,264.6  cubic  yards 
brush. 
Minneiska  to  Queens  Bluff.-^la  local  charge  of  Assistant  Engineer  W.  A.  Thompson. 
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Under  contract  with  Fetter  &,  Crosby,  the  constmction  of  dams  and  shore  protec- 
tions was  carried  on  in  vicinity  of  Rollinffstone  Slongh,  above  Fountain  City,  from 
June  12  to  end  of  fiscal  jrear.  Five  wing  cUuns  were  built  from  Illinois  shore  below 
old  dam  19.  The  old  wing  at  head  of  RoUingstone  was  repaired  and  770  feet  of 
shore  protection  was  built  on  Illinois  shore  opposite  Island  55. 

There  were  used  in  above  work  2,023.8  cubic  yards  rook  and  4,950.2  cubic  yards 
brush. 

Queens  Bluff  to  Praire  du  CAiett.—In  local  charge  of  Assistant  Engineer  W.  A. 
Thompson.  Operations  in  construction  of  dams  and  shore  protections  by  hired 
labor  and  use  of  Government  plant  were  commenced  June  11  and  carried  on  to  end 
of  fiscal  year  in  vicinity  of  Britts  Landing  and  De  Soto.  The  shore  protection  oppo- 
site Britts,  commenced  in  1897,  was  partly  rocked  for  a  distance  of  500  feet.  A  dosniff 
dam  was  built  across  the  little  slough  at  the  lower  end  of  this  shore  protection,  and 
the  shore  protection  was  extended  Iwlow  the  dam  about  1,200  feet.  At  De  Soto,  the 
closing  dam  across  Winneshiek  Slouffh  was  raised  and  two  closing  dams — one  from 
Main  street  to  Island  141  and  the  other  connecting  islands  141  and  142 — were  com- 
menced, as  also  the  proposed  1.200  linear  feet  of  shore  protection  on  west  side  of 
Island  142. 

There  were  placed  in  the  above  work  4,227  cubic  yards  rock,  which  was  furnished 
by  the  United  States  quarry  at  Britta  Lauding,  and  10,196.5  cubic  yards  brudi. 
Repairs  to  plant  were  made  at  Fountain  City. 

Dredging  at  Dubuque, — In  local  charge  of  Assistant  Engineer  J.  C.  MoElheme. 
Under  contract  with  C.  H.  Appleton,  work  was  resumed  March  24, 1898,  with  one 
dredge  on  the  bar  at  East  Duouque.  On  May  4  a  second  dredge  was  put  at  work 
in  the  ice  harbor.  A  total  area  of  344,000  square  feet  was  covered  and  114,936.8 
cubic  yards  of  material  were  removed,  the  grade  being  5  feet  at  low  water.  The 
contract  was  completed  June  25, 1898. 

Dubuque  to  Le  Claire.— In  local  charge  of  Assistant  Engineer  J.  C.  McElheme. 
Under  contract  with  George  W.  Farley  &  Co.,  work  was  resumed  May  3,  1898.  in 
vicinity  of  Island  233,  and  was  carried  on  to  close  of  fiscal  year.  One  closing  dam 
and  1,680  linear  feet  of  shore  protection  were  built  at  this  vicinity.  The  closing  dam 
at  Stone  Slough  was  raised  and  reen forced  and  900  linear  feet  of  shore  protection 
constructed  on  Island  241.    At  Island  283  a  closing  dam  to  Illinois  shore  was  begun. 

There  were  used  in  above  work  4,713.1  cubic  yards  rock  and  9,206.7  cubic  yards 
brush. 

Book  Island  Bapide, — In  local  charge  of  Assistant  Engineer  J.  C .  McElheme.  Drill 
boat  103  began  blasting  in  south  side  of  Cottonwood  Chain  April  1, 1898,  and  con- 
tinued work  in  that  locality  until  end  of  fiscal  year.  An  area  of  36,544  square  feet 
was  worked  over,  and  about  2,057  solid  cubic  yards  rock  was  broken  up.  Dred^dng 
was  resumed  April  11  and  carried  on  to  end  of  year  at  Campbells  Chain,  Moline 
Pool,  and  Cottonwood  Chain.  Eight  thousand  nine  hundred  and  eighty-eight  cubic 
yards  rock  and  4,322  cubic  yards  fire  clay  were  removed  and  utilized  in  widening 
old  dams  3,  6^,  and  8,  and  in  building  dams  22  and  23.  The  buoys  of  the  system  to 
the  number  of  30  were  reset  late  in  March. 

Bock  Island  to  Keithsburg,—ln  local  charge  of  Assistant  Engineer  C.  W.  Durham. 
Constmction  of  dams  and  shore  protections,  under  contract  with  Patterson  Bros., 
was  resumed  April  26  and  continued  until  end  of  the  fiscal  year.  The  right  bank  of 
Hershey  Chute  and  the  channel  bank  of  the  towheads  below  were  protected  for  a 
length  of  6,365  feet.  In  vicinity  of  Illinois  City  Landing  1,845  linear  feet  of  shore 
protection  was  built.  Some  repairs  were  made  to  Wyoming  Slough  closing  dam 
and  to  the  small  dams  at  foot  of  of  Hershey  Chute. 

There  were  put  in  place  in  above  work  14,183.6  cubic  yards  rock  and  16,205.8  cubic 
yards  brush. 

In  Rock  Island  Harbor  855  cubic  yards  broken  rock  was  dredged  and  placed  on 
heads  of  islands  309  and  313. 

Dredging  at  Muscatine. — In  local  charge  of  Assistant  Engineer  0.  W.  Durham. 
Work  of  dredpng  and  removing  the  deposits  in  Muscatine  Harbor,  under  contract 
with  A.  J.  Whitney,  was  resumed  March  21,  and  the  contract  was  completed  June  28. 
18^.  All  of  the  work  contemplated  in  the  project  was  performed,  and  also  a  small 
additional  amount  of  dredging  above  the  Dridge,  in  Pappoose  Creek,  and  at  the 
waterworks  crib.  There  is  now  a  6-foot  depth  at  extreme  low  water  alone  the 
entire  city  front  below  the  bridge.  The  amount  of  dredging  performed  in  18SS  was 
63,416.9  cubic  yards,  and  under  zhe  entire  contract  89,589.9  cubic  yards,  the  material 
being  chiefly  sand,  but  mixed  with  mud,  clay,  and  a  few  bowlders. 

FUnt  Creek  to  Iowa  Biver  Xe»c«.— In  local  charge  of  Assistant  Engineer  C.  W.  Dur- 
ham. Levee  constmction  was  carried  on  continuously  from  January  1  to  June  30, 
IS9S,  under  contract  with  McDonnell  Sc  Kennedy  and  agreement«  with  Cameron, 
McManus  &  Joyce  and  John  A.  O'Keefe  &.  Co.  By  McDonnell  &,  Kennedy,  sections 
23  and  24  were  builtj  and  section  25  nearly  completed,  106,174.4  cubic  yards  earth- 
work being  performed.    Cameron,  M^Manus  &,  Joyce  have  almost  finished  Bection  SB, 
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-with  43,490.3  cabio  yards  earthwork.  John  A.  O'Keefe  &.  Co.,  who  had  taken  sec- 
tion 34,  bailt  dnrin*;  May  205.3  oabic  yards  and  abandoned  their  agreement.  The 
remainder  of  their  work  was  ^yen  to  Cameron,  McManos  &.  Joyce,  by  whom  about 
3,000  cubic  yards  earthwork  has  been  built  in  this  section.  During  January  retain- 
iug  walls  for  the  drainage  pipes  were  constructed  at  Running  Slough  and  Las  well 
Slough,  containing  44.66  cuoic  yards  coursed  rubble  maisonry. 

In  February  and  March  1,745  linear  feet  of  levee  bank  revetment  was  constructed 
in  section  15,  1,470  feet  in  section  22,  and  4,000  feet  in  section  23,  in  which  were  used 
2,101.6  cubic  yards  riprap  rock. 

Twenty- six  miles  of  this  levee  is  now  practically  completed  under  the  present  pro- 
ject, and  9i  miles  remain,  for  building  which  contracts  have  been  let  for  all  but  li 
miles. 

Keithshurg  to  Nashmlle. — ^In  local  charge  of  United  States  Civil  Engineer  M.  Meigs. 
A  small  GoYcrnment  plant  was  put  at  work  April  15  and  continued  operations  until 
June  7  between  the  head  of  Dallas  Chute  and  rort  Madison  bridge.  The  wing  dams 
at  and  opposite  Potoosuc  were  raised  and  strengthened,  as  also  the  closing  dam  at 
Polk  Island.  In  vicinity  of  Appanooce,  Dam  C  was  extended  to  the  sand  bar  and  965 
linear  feet  of  shore  protection  was  built  on  Dutchman  Islaud. 

There  were  put  in  place  in  this  work  6,980.7  cubic  yards  rock  and  14,892.4  cubic 
yards  brush. 

Keokuk  to  Quiney. — ^In  local  charge  of  United  States  Civil  Engineer  M.  Meigs. 
Contract  work  in  construction  of  dams  and  shore  protections,  by  Albert  Kirchner, 
were  commenced  April  14  and  continued  until  completion  of  contract,  June  25,  1898. 
In  vicinity  of  Gregory  a  closing  dam  was  built  from  Buzzard  Island  to  the  Illinois 
shore,  and  the  shore  protection  on  that  island  was  extended  1,800  feet.  The  shore 
protection  on  Missouri  shore,  opposite,  was  extended  1,340  feet,  and  that  below 
Gregory  was  repaired.  In  vicinity  of  La  Grange  the  shore  protection  on  Island  419 
was  repaired  and  that  on  La  Grange  Island  extended  445  feet.  To  improve  the  chan- 
nel in  vicinity  of  Cottonwood  Island  four  wing  dams  were  built  f^om  the  Illinois 
shore  above  Quincy  bridge  and  two  from  the  Missouri  shore  above  the  island.  The 
wing  from  the  head  of  Cottonwood  Island  and  the  closing  dam  from  that  island  to 
Islaud  423  were  repaired.  The  protection  on  the  Illinois  shore,  2,600  feet  in  leujB^th, 
was  carried  up  to  top  of  the  bank,  as  also  700  feet  on  Missouri  shore  above  Quincy 
bridge.  Opposite  Hogback  Island  4,500  linear  feet  of  shore  protection  was  carried 
from  a  5-foot  stage  to  top  of  bank  and  extended  upstream  1,100  feet.  The  shore 
protection  on  Missouri  shore  below  La  Grange  was  protected  for  a  distance  of  1,900 
feet.  Short  pieces  of  shore  protection  were  put  in  at  nead  Qf  Hogback  and  La  Grange 
islands. 

There  were  constructed  under  above  contract  9,365  linear  feet  of  dams  and  6,585 
linear  feet  of  shore  protection;  1,560  feet  of  dams  were  raised  or  repaired;  8,085  feet 
of  shore  protection  previously  built  to  a  low  stage  was  carried  to  top  of  bank,  and 
1,000  feet  of  shoie  protection  was  repaired. 

In  the  above  work  there  were  put  in  place  22,841.2  cubic  yards  rock  and  40,627.1 
cubic  yards  brush. 

Dredging  in  Quincjf  Bay. — In  local  charge  of  United  States  Civil  Engineer  M.  Meigs. 
Work  was  begun  with  Government  plant,  consisting  of  dredge  Phcmix  and  towboat 
Vixen,  June  2,  and  was  carried  on  to  end  of  fiscal  year.  An  area  of  278,750  square 
feet  between  Quincy  Marine  Ways  and  the  old  bndge  was  covered  by  the  dredge 
and  excavated  to  a  depth  of  6  feet  at  low  water;  37,209.5  cubic  yards  sand  and  mud 
were  removed  and  dumped  between  the  wing  dams  from  Missouri  shore  opposite 
Quincy. 

Quineg  to  Hamburg, — In  local  charge  of  Assistant  Engineer  S.  Edwards.  A  small 
Government  plant  commenced  operations  in  vicinity  or  Cave  Hollow,  below  Hanni- 
bal, on  May  11, 1898,  and  continued  work  in  that  locality  to  end  of  fiscal  year.  Two 
wing  dams  from  Illinois  shore  opposite  Cave  Hollow,  of  a  combined  length  of  3,350 
feet,  were  built,  aud  a  third  begun. 

There  were  pliUsed  in  above  work  4,540.3  cubic  yards  rock  and  17,099.3  cubic  yards 
brush. 

Hamburg  to  the  Ulinoie  Biver. — In  local  charge  of  Assistant  Engineer  A.  L.  Rich- 
ards.  Under  contract  with  Albert  Kirchner,  operations  were  resumed  March  7, 
1S98,  and  his  contract  was  completed  April  9.  The  trailing  dam  from  Turners 
Landing  and  one  transverse  dam  were  completed.  Shore  protections  at  Ster- 
ling Landing  and  at  head  of  Stag  Island  were  huished  and  shore  protection  on  Mis- 
souri shore  opposite  Turners  was  commenced. 
^  The  above  comprised  a  total  length  of  1,425  feet  of  dams  and  6,075  feet  of  shore 
protection,  and  there  were  used  9,779.6  cubic  yards  rock  and  18,735.6  cubic  yards 
brush. 

Under  contract  with  James  Short,  work  was  commenced  March  30,  1898,  and  con- 
tined  until  end  of  fiscal  year.  The  shore  protection  opposite  Turners  Landing  was 
extended  1,000  feet ;  a  trailing  dam  from  foot  of  Turners  Island,  with  three  transverse 
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dams  rnnning  to  it  from  the  MlBsoari  shore,  was  nearly  completed.  A  closing  dam 
from  Sandy  Island  to  Missouri  shore  was  finished,  as  also  a  wing  dam  above.  Five 
submerged  dams  were  built — ^two  from  upper  end  of  Iowa  Island  and  three  from 
Illinois  shore  above  Brocks  Landing. 

The  total  amount  of  material  put  in  place  in  above  work  was  20,159.9  cubic  yards 
rock  and  36,303.8  cubic  yards  brush. 

Very  respectfully,  your  obedient  servant, 

C.  W.  DuBiiAM,  AsHatant  Engineer, 
Capt.  C.  McD.  TowNSKND, 

Carps  of  JSnyineers,  U,  S.  A, 


Z3. 

OPERATING  AND  CARE  OF  DES  MOINES  RAPIDS  CANAL  AND  DRY  DOCK. 

The  Des  Moines  Bapids  Canal  was  open  to  navigation  253  days,  dar- 
ing which  time  there  passed  through  it  792  steamboats  and  395  barges, 
carrying  22,984  passengers,  18,314  tons  of  merchandise,  and  78,157 
bushels  of  grain.  There  also  passed  through  the  canal  08,300,704  feet 
B.  M.  of  lumber,  22,128,000  feet  of  logs,  22,697,900  shingles,  and 
27,100,160  laths. 

Tlie  expenses  of  operating  and  care  of  the  Des  Moines  Bapids  Oanal 
and  Dry  Dock  have  been,  during  the  past  year,  $38,504.95,  including 
outstanding  liabilities.  Bepairs  were  nominal,  and  the  dredging 
amounted  to  54,551  cubic  yards,  which  makes  the  aggregate  taken  &oin 
the  canal  since  June  30, 1878,  1,159,301.3  cubic  yards. 

The  dry  dock  was  in  constant  use.  Dockage  fees  were  collected 
from  private  parties  to  the  amount  of  $128.75. 

Details  of  canal  and  dry  dock  operations  may  be  found  in  appended 
report  of  United  States  Civil  Engineer  M.  Meigs. 

Money  statement 

Jnly  1, 1897,  balance  on  hand $6,723.13 

June  30,  1898,  amoont  drawn  from  Treavsury  during  fiscal  year,  nndor  in- 
definite appropriation 31,980.04 

38, 703. 17 
June  30, 1898,  amount  expended  during  fiscal  year 38, 504. 95 

July  1,1898,  balance  on  hand 198.22 


Abstract  of  appropriations  and  allotments. 

By  act  approved — 

April  30, 1878 $7,500.00 

June  18, 1878  (allotment) 32,500.00 

March  3, 1879 40,000.00 

June  14, 1880 30,000.00 

March  3, 1881,  expended  during  fibcal  year  ending —     ' 

June  30, 1882 41,771.17 

June  30, 1883 77,926.79 

June  30, 1884 43,283.42 

June  30, 1885 44,5Q6.50 

June  30, 1886 43,009.53 

June  30, 1887 42,152.84 
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By  act  approved — Con  tinned. 

March  3,  1881,  expending  during  fiscal  year  ending — Continued. 

June  30, 1888 : $42,802.35 

June  30, 1889 38,885,37 

June  30, 1890 43,995.80 

June  30, 1891 44,998,20 

June  30, 1892 48,968.92 

June  30. 1893 57,057.21 

June  30, 1894 55,356.48 

June  30, 1895 41,052.80 

June  30, 1896 37,555.21 

June  30, 1897 33,440.54 

June  30, 1898 38,504.95 

Total  expended 830,268.08 


IA9i  of  vessels  doeked  in  the  dry  dock  at  Ihe  Des  Moines  Rapids  Canal  during  the  fiscal 

year  ending  June  SO,  1898. 


Designation. 


Date  of 

entering 

dock. 


Date  of 
leaving 
dock. 


Bemarks. 


C'Anal  flat  H 

Flat  No.  44 

<<nard  lock  boom 

(iraHshopperNo.  142 

Flat  JnmiM) 

Graashopper  No.  141 

CoalliatNo.54 

Steamer  Linehan 

Building  boat  No.  31 

Flat  No.  44 

I.e.  flat  No.  30 

St4*amer  Line  Hanson 

Lower  section  lower  lock  boom. . 

Flat  Jumbo 

FlatNo.7 

Middle  section  lower  lock  boom . 

Steamer  Iris 

Upper  section  lower  lock  boom.. 

Cod  flat  No.  60 

Steamer  Kit  Carson 

Steamer  Lumberboy 

Launch  Onatoga 

Flat  No.  28 

Dredge  Phoenix 

Domp  boat  K 

Dump  boat  N0b7 

Dump  boat  No.8 


Flat  No.  154.... 
Flat  No.  155.... 
Flat  No.  158...  . 
Flat  No.  157.... 
Flat  No.  150.... 
FlatNaieo.... 
Coal  flat  No.  53. 


1897. 


July     2 
July    8 


Steamer  General  Barnard 

Flat  No.  154 

Flat  No.  157 

Quarter  boat  No.  47 

Steamer  J.  G.  Parke 

Miasiasippi  River  Contmiraion  dredge  r>4'ta  . 
MitwiftHippi  River  Commisaion  flat  ^o.  153  . . 

Flat  No.  150 

Flat  No.  160 

Flat  No.  30 


1  July  27 
I  An^r.  4 
Aug.  10 
I  Aug.  16 
Sept.  10 
Sept  3 
Sept.  13 
— do  ... 
Sept.  14 
Sept.  27 
Sept.  80 
Oct.  6 
Oct  16 
Nov.  1 
...do... 
Nov.  6 
Nov,  1 
Nov.  15 
...do... 
Nov.  16 
...do... 


Nov.  26 
...do... 

....do... 

....do... 

....do... 

....do... 

....do... 

1808. 
Mar.  26 
Apr.    2 

do... 

Mar.  26 
Apr.    9 

do  ... 

...do... 
June  9 
...do.. 
June  20 


1897. 
Joly    2 

July  28* 
Juljr  14 

Aug.  18 
July  28 
Aug.  4 
Aug.  14 
Aug.  18 
Sept.  13 
Sept.  5 
Sept.  24 
Sept.  14 


Oct  4 
Oct  1 
Oct  9 
Oct  10 
Nov.  4 
...do... 
Nov.    7 


Nov.  16 
Nov.  19 
...do... 
...do   .. 

1898. 
Mar.  26 
Apr.  8 
...do  ... 
Mar.  26 
...do... 
...do. 
...do. 


Apr.    2 
Apr.    8 

do... 

Apr.    2 
June    9 


June  20 


Private  owners. 

Do. 
Broken  np. 


Private  owners. 

Do. 

Do. 
Broken  np. 


Still  in  dock. 
Do. 


Broken  up. 
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Detailed  $tatement  of  expenditures  for  operating  and  core  of  Dee  Moinse  Bapide  Canal  for 
fiscal  year  ending  June  30,  1898,  as  required  hg  eecUan  4  of  river  and  harbor  act  of 
Julg  6,  1884. 


Month.      Voaohor. 


To  whom  paid. 


For  whAt  paid. 


Amomit. 


1897. 
July 


AngQBt... 


Sept«mb6r. 


October. . 


l^OTember 


December 


1898. 
Janoary.. 


Hired  men 

.....do 

.....do 

E.  H.  KelloKg  ft  Co 

Jones  Sl  Ijaughlina.  Limited 

Missiuippi  Valley  Telephone  Co . 

A.  Weber  Co 

Smith  Hardware  Co 

Adama  Ezpreea  Co 

Whltebreast  Fuel  Co 

Simmone  Hardware  Co 

The  Sovereign  Lubricating  Co 

D.Santo 

H.  C.  Hodge  ft  Sons 

Hired  men 

T.Nodler 

D.SantA 

Taber  LnmberCo 

J.F.Foelker 

M.L.Boylea 

Wilkinson  ft  Co 

Kellogg-Birge  Co 

Standard  OU  Co 


Hired  men . 

....do 

John  T.  Ouyer 

Hired  men 

A.  Weber  Co 

MoElroy  Iron  Works  Co. 

Whitebreast  Fuel  Co 

Kollmyer  ft  Talbot 


R.  Helser 

Henrr  Scharfenberg 

Stamfard  Oil  Co 

Hired  men 

do 

-...do 

D.Santo 

T.  Kodler 

James  McNamara 

The  Philadelphia  Lawn  Mower  Co  . 

St.  L.,  K.  ft  N.  Railroad  Co 

WUUam  W.Corey 

Hired  men 

....do 

D.Santo 

Smith  firos 

Taber  Lumber  Co 

Standard  Oil  Co 

Mississippi  Valley  Telephone  Co ... 

Eagle  Boat  Store  Co 

Brmlerick  ft  Ba.fcom  Rope  Co 

Whitebreast  Fuel  Co 

Fifield  Tool  Co 

Hired  men 

....do 

T.R.  Sutton 

M.L.Boylea 

D.Santo 

T.NotUer 

A.  Weber  Co 

Mississippi  Coal  and  Ice  Co 

James  McNamara 

Louis  Brown 

Hired  men 

Dan  M.  Gorman,  administrator 

Hi  red  men 

Anchor  Line  store 

T.Nodler 

D.  Santo 

Hinnlmen 

Hired  men 

McElroy  Iron  Works  Co 

Wilkinson  ft  Co 

James  McNamara 


Servioea,  June,  1897 . 

.do 

do 


Oil. 

Steel 

Rent  of  telephones. . . 

Oilcupa,etc 

Brooms,  brushes,  etc . 

Ezpressage 

Coal...... 

Hose 

Oil. 


Subsistence 

....do 

Services,  July,  1897. 

Subsistence 

....do 

Lumber 

Veterinary  services. 

Lumber 

Sponges,  etc 

Soap 

OU. 


Servioea,  July,  1897.... 

do 

Serrioes  as  diver 

Servioea,  August,  1897. 
Iron,  naila,  etc 

^sr'*" 


Labor  planing  iron  culvert 
gates. 

Alcohol 

Repairing  public  harness . . . 
Oil. 


Services,  August,  1897 

do 

....do 

Subsistence 

....do 

Cement 

Pinions  and  pawls 

Material  and  labor 

Traveling  expenses 

Services,  September,  1897 . . . 

do 

Subsistence 

....do 

Lumber 

Oil 

Rent  of  telephone 

Packing,  etc 

Wire  rope 

Coal 

Gears 

Services,  October,  1 897 

....do 

Valve  and  elbows 

Lumber 

Subsistence 

....do 

Shovel,  bolts,  etc 

Coal 

....do 

Forage 

Servioea,  November,  1897 — 
Services  John  Ruse,  dec'd  . . 
Services,  November,  1897. . . . 

Hose,  waste,  etc 

Subsistence,  etc 

do 

Services,  November,  1897 

Services,  November,  1 897 . . . 

R«)casting  iron 

Glass 

Lime  and  cement 


1  Hired  men Services,  December,  1897.. 

2  ! do do 


•250.00* 

1.970.00 

347.70 

45.33 

2.02 

10.60 

3.16 

7.16 

1.60 

20.64 

24.80 

6.13 

20.04 

31.43 

1,970.00 

37.90 

17.74 

118.90 

2.00 

1.40 

4.20 

2.75 

4.20 

763.02 

250.00 

126.00 

20.24 

20.45 

18&00 

140.22 

8.80 

2.00 

3.85 

24.79 

1,962.50 

873.60 

125.00 

18.48 

82.00 

8.50 

.99 

147.36 

16.80 

1,970.00 

680.06 

7.78 

9.07 

27.96 

5.04 

10.50 

24.32 

46.00 

167.70 

2.00 

1,890.00 

670.28 

.70 

9.60 

19.16 

89.23 

L30 

88.00 

93.00 

82.27 

64.00 

72.00 

175.00 

234.27 

31.45 

12.71 

1,935.00 

244.97 

.91 

2.15 

0.70 

1,642.60 
24L81 
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DeiaiUd  statement  of  expenditures  for  operating  and  oare  of  Dee  Moines  Rapids  Canal  for 
fiscal  year  ending  Jnne  SO,  189S— Continued, 


Month..       Toncher. 


To  whom  paid. 


For  what  paid. 


Amoant. 


180B. 
Janoazy . 


Fehnuuy. 


March. 


April. 


M^y. 


Jime  . 


8 

4 

5 

8 

7 

8 

9 

10 

U 

J2 

18 

14 

15 

18 

17 

1 

2 

8 
4 
6 
8 
1 

a 

8 
4 
6 
6 
7 
8 
9 
lO 
1 
3 
8 
4 

8 

7 

8 

9 

10 

11 

18 

13 

14 

16 

1 

a 

8 

1 
a 

8 
4 

s 

6 

7 

8 

9 

10 

11 

18 

18 

1 

3 

8 

4 

5 

8 

7 

8 

• 

10 

u 

18 
18 
U 
15 
18 


lilaaiaaippl  Yalley  Telephone  Co . 
Lw M.  Bmusey  Ufg.  Co.. 


Mther  &  Chenj  Co 

liaaiseippi  Coal  and  loe  Co . 
itandardCMlCo 


Si 

Smith  Hardware  Co . 

Miesieeippi  Cool  and  Ice  Co . . . 

Geo.  B.  Oarpenter  ft  Co 

P.H.MiUer 

Wm.Beea&Co , 

A.  Weber  Co 

Hired  men 

.....do 

do 

HoSlroy  Iron  Works  Co 

Annie  (Garland,  administratrix  . 


Hired  men 

MiflsiaaippiCoalaadloeCo 

P.H.Hmfir 

Wilkinson  ft  Co 

Hired  men 

Honmoath  Mining  and  Mfg.  Co  ... 

J.  B.  Lonergan  ft  Co 

Osgood  Dredge  Co 

Standard  Oil  Co 

Smith  Hardware  Co 

Hired  men 

....do 

Wilkinaon  ft  Co 

MeBlroy  Iron  Works  Co 

Hired  men 

Mississippi  Valley  Telephone  Co.. 

R.  Crampton  ft  Co 

BnckBeinerCo 

James  MoNamara 

P.H.  Miller 

Henxy  Scliarfenberg 

Adams  Bzpress  Co 

Bowman-Boyer  Co 

Hired  men 

.....do 

Smith  Bros 

B.Santo 

M.L.Boyles 

W.  P.  Sutton 

Hired  men 

A.  Weber  Co 

McElroyXron  Works  Co 

Chisholm  ft  Brans  Co 

John  Brehemy  ft  Sons 

JohnByland 

J.W.l&man 

Bnek-Beiner  Co 

Whltebreast  Fuel  Co 

James  MoNamara 

Standard  OU  Co 

Smith  Hardware  Co 

John  Brehemy  ft  Sons 

Hired  men 

....do 

D.Santo 

Hired  men 

.....do 

W.P.Sutton 

A.  Weber  Co 

Kellogg-Birge  Co 

MoElroy  Irons  Works  Co 

H.  C.  Hodge  ft  Son 

WhitebreastFnel  Co.  of  Illinois  .. 
Langstaff-Orm  Manufacturing  Co . 

pTHTMfller ...... 

Whitebreast  Fuel  Co.  of  Illinois  . . 

Frank  J.  Weess 

H.  C.  Hodge  ft  Son 

Mississippi  TaUey  Telephone  Co . . 
Hired  men. ........................ 

....do 

Western  Union  Telegraph  Co 


Bent  of  telephones 

Inspirator  tubes 

Stove  eastings,  etc 

Coal  and  ooke 

OU 

Drills  and  iron 

Coal 

Hose 

Oats 

Tags 

Leather  belt,  eto 

Serrloes,  January,  I8US 

do 

do 

Beoasting  iron 

Serrioes    I.    H.    Garlaud, 

dec*d. 
Serrlces,  February,  1898  . . . 

Coal 

Hay 

Plumbago,  eto 

Services,  February,  1898  . . . 

Pipe,  Ule,  eto ^ 

Oil-cup  glasses 

Springs  for  dredge  crane  . . 


Leather  belting. 
Services,  March,  1898  . . . 

do 

Oil 

Recasting  iron 

Services, March.  1898  ... 

Bent  of  tolephones 

Stationery  supplies 

Subsistonce  stores 

Cement 

Straw 

Whip,  eto 

Bxpress  charges 

Grass  seed 

Services,  April.  1898  .... 

do 

Subsistonce,  eto 

do 

Lumber 

Steam  connections 

Services,  April,  1898 

Belting,  iron,  eto 

Kecasting  iron 

Coal....? 

Rebuilding  wagon  rtmd . 
Rebuilding  wire  iVucb. . 

Labor 

Subsistonoe 

Coal 

Firebrick 

Oil 

Lawn  n:  ower 

Rebuilding  wagon  rund . 

Services,  May,  1898 

do 

Subsistonoe 

Services,  May,  1898 

Services,  June,  1898 

Pipe 

Solder 

Grass  seed 

Recasting  iron 

Subsistonce 

Coal 

Lumber 

Forage,  eto 

Coal 

Subsistonce 

...do 

Rent  of  telephones 

Services,  June,  1898 

do 

Telegrams 


$10.50 

3.25 

16.40 

24.70 

6.04 

2.37 

86.00 

7.60 

26w00 

LIO 

4.00 

575.00 

121.75 

1,537.50 

3.09 

21.33 

1,606.00 

86.00 

22.52 

LIO 

75.22 

61.00 

2.55 

9.75 

87.35 

2.44 

1,617.50 

63.83 

18.21 

7.97 

250.48 

10.50 

35.31 

135. 15 

17.50 

L80 

1.6U 

.70 

.70 

1, 557. 16 

2,030.00 

80.33 

129.57 

4.18 

.90 

894.47 

17.03 

6.23 

20.40 

876. 43 

25.70 

13.50 

66.53 

542.36 

8.25 

13.03 

8.40 

207.20 

2,030.00 

1, 577. 50 

110.24 

555.63 

9.00 

L86 

LIO 

3.90 

8.59 

83.  U3 

528.61 

7.50 

5.60 

90.56 

24.98 

36.90 

10.50 

1,705.00 

447.72 

LOO 
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Expenditures  for  operating  and  care  of  Dea  Moines  Rapids  Canal  for  fUcal  year  en  din  (j 

June  SO,  1898. 


HoDths. 


OIRoe  and  administratioii. 


S»i»\^  Sappli...  ^^;      Krtri. 


Canal  and  locks. 


Labor.     Supplies.  ^^^^,      Total. 


1897. 

July 

An^nst 

September. 

October 

November . 
December  . 

1898, 

JaDnar y  . . . 
February.. 

Maroh 

April 

May 

June 

Total 


$750.00 
375.00 
375.  W 
375.  UO 
375.00 
375.00 


050.00 
375.00 
375. 00 
375.00 
375.00 
375.00 


6,450.00 


$12. 10 

10.50 

$03.00 

9.68 

10.60 

1.10 

36.31 

10.60 
.70 

11.60 

$762.10 
J75.0G 
885.50 
468.00 
384.68 
885.50 


961.10 
876.00 
420.81 
876.70 
375.00 
886.60 


$3,944.01 
1,811.50 
1,770.00 
1,877.00 
1.829.00 
1,167.60 


1,183.83 
1,230.00 
1, 389. 67 
1, 877. 50 
1,956.75 
1, 580. 50 


$364.48 

77.96 

216.85 

381.86 

76.48 

7.41 


83.60 
23.62 
27.78 
2.20 
112. 09 
333.85 


$982.29 
759.78 
496.88 
391. 13 
198.18 
201.46 


146.93 
93.22 
208.05 
153.47 
813. 89 
189.20 


$5,290.78 
2, 619. 24 
2,481.73 
2,599.49 
2,103.61 
1,436.37 


1,864.26 

1,846.84 
1, 625. 50 
2,  0:J3.  17 
2. 879. 63 
2. 130. 55 


129.41 


66.48 


6,644.89  21,614.16 


1,606.0 


4,603.98 


27,914.17 


Dredging  canal. 


Hontha. 


Labor. 


Snpplie 


Current 
repairs. 


Total. 


Grand 
total. 


Jnly 

August 

September  . 
October  — 
Kovemlier.. 
December .. 


1897. 


$22.05 


$22.06 


$24.70 


0.87 


January.. 
February. 
Marcb.... 

April 

May 

June 


lJi98. 


$63.83 
1,557.16 
1,577.50 


27.78 
346.85 
648.87 
435.83 


18.00 
18.00 
17.97 
41.08 
96.43 
89.97 


9.87 
24.70 

18.  CO 

18.00 

109.58 

1,945.09 

2.322.80 

475. 80 


$6,074.93 
3,024.24 
2, 867. 23 
8, 067. 49 
2,408.16 
1,846.57 

2, 333. 36 
1, 739. 84 
2, 155.  89 
4, 353. 96 
6,577.43 
2,965.85 


Total 8,198.49 


1,484.03 


263.  37         4, 945. 89 


38, 504. 95 


Comparative  expenditures  for  operating  and  care  of  Des  Moines  Rapids  Canal  for  the  fiscal 

years  1890-1898, 


Office  and  administration. 

Canal  and  locks. 

Years. 

Salaries. 

Supplies. 

Miscel- 
laneous. 

Total. 

Labor. 

Supplies. 

Bepairs. 

Total. 

1800    

$4,425.00 
6,175.00 
4,495.00 
5,720.00 
6,135.00 
6,083.00 
5, 187. 50 
5,050.00 
6,450.00 

$120.84 
162.76 
156.04 
137.13 
121.71 
156.38 
92.10 
157.83 
129.41 

$288.03 
118.38 
210.75 
138.78 
711.66 
814.02 
323.44 
83.08 
66.48 

$4,783.87 
5, 451. 14 
4,861.79 
6,995.86 
6,968.27 
6,564.83 
5, 603. 04 
6,291.81 
5,644.89 

$18,245.07 
18,785.73 
18.099.98 
17,464.67 
19,585.65 
19,264.68 
19. 137. 31 
16,814.34 
21,614.16 

$2,376.56 
2,725.27 
1,612.98 
2, 162. 64 
1, 707. 04 
2, 004. 19 
1,507.77 
1,111.45 
1,606.03 

$7,848.88 
11,863.81 
6.012.20 
6,822.35 
12, 974. 85 
7,712.16 
6, 423. 68 
4,534.57 
4,693,98 

$28,470.50 
33.374.31 
24, 725. 18 
26, 449. 66 

180! 

1892         

1H9;J 

1H04 

34. 267. 54 

1895 

1896 

1897 

28.981.03 
27. 068.  76 
22. 460. 36 

1898 

27,914,17 

Years. 

Dredging  canal. 

Grand 

Labor. 

Supplies. 

Repairs. 

Total. 

total. 

1890 

$3,196.68 
8,663.61 

11,338.23 
8,712.77 
6, 719. 81 
496.00 
8.056.94 
8,  716. 61 
3, 198. 40 

$1,260.78 
1,906.63 
6, 370. 52 
4,481.53 
2,227.41 
103.63 
1,385.42 
1,  392. 25 
1, 484. 0» 

$6,284.07 
702.61 
4,259.47 
6,464.30 
7,716.02 
2, 746. 74 

$10,741.43 
6.172.75 
21. 963. 22 
18,658.60 
16,663.24 

$43, 995. 80 

1891 

44. 998. 20 

181)2 

61, 560. 17 

1893 

61.104.12 

1894 

56,  899. 05 

1895 

37, 882. 07 

1890 

441. 05  ,       4,  RH3. 41 
579. 51         5,  088.  37 
26:j.:{7  I      4.  iU.^.8fl 

37. 555. 21 

1897 

3:i,  440.54 

1898 

»8.504.flfi 

For  expenditures,  1882-1889,  see  Report  Chief  of  Engineern,  ISJG,  pa«;e  1823. 
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Traffic  statement  of  the  Dee  Moines  Rapids  Canal  for  the  fiscal  year  ending  June  SO,  1S98, 


Month. 

f 

1    H 

Pas- 
sen- 
gers. 

Mer- 
chan- 
dise. 

Grain. 

Lumber. 

Logs. 

Shingles. 

Laths. 

1897. 
Julv 

76 
82 
54 
33 
19 

7 

37 
57 
70 

38 
58 
65 
44 

20 

9 

37 
48 
38 

31 
166 
54 
9 
21 

8 
19 
20 
68 

5,254 

10,856 

1,027 

609 

8 

46 

334 

1,1+4 

3,806 

Ton». 
3,713 
3,145 
1,425 
193 
465 

363 

1,887 
4,484 
2,647 

Bu. 
3,074 
1,183 

"7,'666" 

Feet. 

Feet. 

Number. 

Number. 

122 

AucuHt  .    ...... 

5,333,960 
16, 171, 566 
14,290,560 

3,445,000 

■4,'578,'66o" 
4,050,000 
1,800,000 

1, 625. 750 

6,442,750 

6,383,760 

680,000 

690,100 
8, 832, 650 
9,412.500 

790,000 

172 

SepU'inber 

October 

November 

1898. 
Mnroh 

288 

237 

97 

20 

April 

36,000 
21,200 
9,700 

1,834,757 
12,987.861 
15,237,000 

2, 100. 000 
8,400.000 
1,200,000 

535,000  1  1,037,000 
4,997,400  i  4,109.000 
3.033,250     7,229.000 

162 

Mav ..:...:.. 

530 

June 

174 

Total.... 

435  357 

305  22,984 

1 

18,314 

78,157 

68,300,704 

22. 128, 000  ,22, 697, 900  27, 100, 150  '  1 ,  802 

1                     1                     1 

Comparative  traffic  statement  showing  the  total  traffic  that  has  passed  through  the  canal 
since  1890,  by  fiscal  years  ending  June  SO. 


Fiscal 
year. 

Steam- 
boats. 

Barges. 

Passen- 
gers. 

Mer- 
chan- 
dise. 

Grain. 

Lumber. 

Logs. 

Laths. 

Shingles. 

Lock- 

nione 
look. 

1890.... 
1891.... 
1892.... 
1893.... 
IrfiH.... 
1895.... 
1896.... 
1897.... 
1898.... 

924 
878 
677 
670 
619 
606 
789 
760 
792 

477 
857 
191 
234 
312 
340 
313 
272 
395 

Number 
14,529 
15.801 
10, 260 
10,846 
14,752 
14,141 
25,270 
21,778 
22,984 

Tons. 
71.463 
45,217 
12.228 
33,318 
43, 182 
22, 0.34 
40.948 
40,365 
18,314 

Bu»heU. 
397, 788 
864,  878 
03. 210 
53,  257 
83,660 
55,729 
45.176 
64,345 
78, 157 

Feet. 
146,078,329 
193, 358, 089 
140, 654, 084 

80. 190. 619 
117,360.78.3 
155,625,800 
116.874,111 
101. 645, 575 

68,300,704 

Feet. 
26. 689, 300 
87, 176, 150 
24,514,000 
16. 350. 200 
8, 612, 000 
29,645,910 
30,824.000 
13, 616, 000 
22,128,000 

Number.     Number. 
44,316,167   73,540,370 
59,350.595  87.269.690 
39,476,926  61,141,137 
28, 896. 260,  29, 121. 020 
42,112,416  54,710,727 
66,064,938  65,670,204 
34.448,5341  46,122.200 
28,834,220   28,866,520 
27,100.150  22,697.900 

1,827 

1,8.15 
1,  'S.VA 
1.476 
i,»!»4 

I.U52 
1.443 
1,802 

For  traffic  statement,  1878-1889,  see  Report  Chief  of  Engineers,  1896,  page  1824. 

Dates  of  opening  and  closing  of  Des  Moines  Bapids  Canal  for  years  1890-189S. 


Years. 

Canal 
opened. 

Canal 
closed. 

Eiver. 

River 

Highest  water. 

Lowest  water. 

opened,     closed. 

Date. 

Feet. 

Date. 

Feet. 

18;>0 

Apr.    1 
do  ... 

Nov.  20 
Nov.  21 
Nov.  23 
Nov.  15 
....do... 
Nov.  23 
Nov.  22 
Nov.  21 

Jan.  28     -Tati.  21 

June  30 
Mar.  29 
June  30 
May  16 
June    3 
Mar.    4 
June   4 
Apr.  28 

12.60 
10.80 
19.26 
14.85 
1L36 
6.10 
11.90 
18.40 

Jan.     3 
Nov.  30 
Dec.  18 
Nov.  20 
Dec.     4 
Dec.     8 
Jan.     8 
Dec.     4 

—2.40 

1891 

Open. 
Feb.  22 
Mar.  10 
Mar.    1 
Feb.  26 
Mar.    3 
Mar.  12 
Feb.  12 

No  close. 
Dec.  23 
Deo.     4 
Dec.  30 
Dec.     6 
Jan.  29 
Dec.  28 

—1.60 

1«»2#           • 

do  ... 

—0.80 

\m.i 

...do  ... 

—0.90 

18J4               

Mar*  21 
Mar.  15 
Apr.    1 
Mar.  15 
Mar.  18 

—0.90 

]M»5 

—1.40 

181.0 

—1.40 

ina? 

—2.10 

jgjg 

For  dates  of  opening  and  closing,  1877-1889,  see  Report  Chief  of  Bngineers,  1886,  page  1824. 
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beport  of  mr.  m.  msigs,  u.  8.  civil  engine rr. 

United  States  Engineer  Office, 

Keokuk,  lowa^  July  /,  1898. 

Captain  :  I  have  the  honor  to  sabmit  the  following  report  on  "  Operating  and 
care  of  Des  Moines  Rapids  Canal  and  Dry  Dock"  for  the  fiscal  year  ending  Jnue  30, 
1898: 

The  canal  was  closed  November  22,  1897,  and  ox>ened  March  15, 1898,  being  open 
for  navigation  during  the  fiscal  year  two  hundred  and  fifty-three  days  and  eluded 
one  honored  and  twelve  days.  No  great  high  water  occurred  daring  the  year,  l»iit 
a  fair  boating  stage  was  the  rule.  The  nsual  low-water  periods  in  August  and  Sep- 
tember were  not  experienced,  the  stage  never  falling  below  1  foot  at  the  Lower  Lock. 

Mtpairs  to  gateSj  machinery ^  and  buildings. — The  principal  repairs  to  the  canal  have 
been  the  rebuilding  of  some  of  the  stonework  about  the  lower  culvert  openings  ut 
the  Lower  Lock  and  the  completion  of  repairs  to  the  filling  and  emptying  culverts 
of  the  same  lock.  Guided  by  last  year's  experience,  the  caisson  used  in  former 
repair  work  of  this  kind  was  discarded  and  a  skillful  diver  employed  to  do  the 
work,  at  a  much  less  expense  than  with  the  use  of  a  caisson  and  with  equal  results. 
In  November  the  cold  weather  obliged  us  to  sto})  work  on  the  masonry  repairs,  which 
were  finished  in  less  inclement  weather  in  April.  The  worn-out  iron  frames  of  the 
four  west  and  two  east  filling  culverts  of  the  Lower  Lock  were  replaced  and  the 
wearing  parts  of  the  gates  repaired  or  new  gates  put  in.  This  completes  the 
repairs  of  the  16  culverts,  the  rest  having  been  repaired  in  last  fiscal  year.  Twenty 
years'  service  had  completely  worn  out  the  frames,  so  that  the  gates  would  no  longer 
operate  properly. 

The  Guard  Lock  boom  was  taken  into  the  dry  dock  in  July,  and  the  openings 
were  found  to  be  completely  filled  with  mud,  which  loaded  down  the  boom  so 
heavily  that  it  would  barely  float.  The  mud  was  cleaned  out  and  the  old  fence  cut 
up  and  used  to  fill  these  voids,  addine  greatly  to  its  buoyancy.  A  counterpoise  on 
outriggers  of  wood  was  added  to  the  boom  to  increase  its  stability,  and  a  new  fence 
was  built.  This  boom  has  been  in  service  at  the  Guard  Lock  since  1888,  with  hardly 
any  repairs. 

The  Lower  Lock  boom  was  taken  into  the  canal  by  the  canal  launch  Lucia  in  Sep- 
tember, 1897,  navigation  outside  of  the  canal  being  at  that  time  suspended  owing  to 
low  water.  This  boom  was  found  filled  with  mucL  like  the  Guard  Lock  boom,  and 
for  a  great  part  of  its  length  was  submerged.  The  boom  was  docked  at  the  dry 
dock,  cleaned  out,  and  the  fence  repaired,  and  was  replaced,  with  the  assistance  of 
the  Lucia,  on  March  31, 1898. 

In  November,  1897,  drill  boat  No.  6  was  employed  two  days  in  replacing  the  moor- 
ing chain  of  the  boom  at  the  lower  lock.  This  chain  had  pulled  out,  owing,  proba- 
bly, to  imperfect  bottoming  of  the  pins  in  the  rocks  when  tbe  chains  were  first  put 
in.  The  pins  were  found  intact,  but  bent.  The  rock  at  that  place  is  overlaid  with 
12  to  18  inches  of  gravel,  and  no  doubt  the  holes  had  partly  filled  before  the  pins 
could  be  inserted.    These  pins  were  replaced  with  great  care  in  new  holes. 

During  the  year  the  hydraulic  pipes  supplying  pressure  to  the  operating  cylinders 
at  the  Middle  Look  and  Lower  Lock  have  shown  signs  of  deterioration.  Four  differ- 
ent leaks  developed  at  different  times  at  the  Lower  Lock  and  one  at  tbe  Middle  Lock. 
The  pipes  were  dug  up  and  repaired  without  difficulty,  either  by  a  clamp  over  the 
leak  or  by  cutting  out  a  short  section  of  pipe  and  putting  in  new  pipe. 

Guard  Look. — New  lagging  was  fitted  to  the  boiler  of  the  Guard  Lock  and  the  sheet- 
iron  Jacket  repaired.  The  boom  above  the  lock  was  cleaned  and  repaired.  In  Sep- 
tember two  spars  were  built  and  attached  for  operating  the  lower  gates  of  the  lock, 
thus  finally  discarding  tbe  original  plan  for  operating  these  gates.  Twenty  years' 
experience  shows  that  chains  Tying  on  the  bottom,  buried  in  mud,  and  catching  all 
the  trash  that  drifts  along  the  bottom  of  a  lock,  should  never  be  used  to  operate 
lock  gates.  Several  serious  interruptions  to  larafflc  and  a  final  breakdown  of  the 
sheaves  under  the  bottom  of  these  gates  hastened  the  change. 

Middle  Look. — But  few  repairs  were  necessary  at  this  lock  during  the  year.  Three 
stones  of  the  upper  miter  sill  lifted  and  one  was  drawn  back  with  screw  bolt-s.  The 
miter  sill  is  in  bad  shape  and  should  be  pointed  and  repaired  at  the  close  of  the 
season  if  it  lasts  that  long.  This  sill  was  probably  damaged  by  the  accident  that 
destroyed  the  gates  on  April  2, 1894.  The  roof  of  the  storehouse  is  old  and  the  build- 
ing should  have  sills  and  a  new  roof. 

Lower  Lock. — The  repairs  at  this  lock  consisted  in  rebuilding  the  face  of  the  walls 
about  the  east  culverts,  renewing  6  culverts  and  frames  at  the  upper  end  of  lock, 
repairs  to  boom,  repairs  to  sheaves  at  bottom  of  upper  east  lock  gates,  repairs  to 
leaks  in  hydraulic  pipes,  and  ordinary  repairs  to  machinery  and  valves  of  pump. 

Machine  shop  at  u>wer  Lock, — The  snop  has  done  a  great  deal  of  work  on  general 
repairs  to  canal  plant  and  to  dredge  Phcenix,  drill  boat  No,  6,  the  Bamard^  Farke, 
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Luna,  LouisCy  and  Stella,  Electric-light  plants  were  overhauled,  one  new  dynamo 
and  engine  built  and  put  on  the  Parke,  and  a  dynamo  built  and  light  fitted  on  the 
Louise.  An  experimental  mdder  was  made  for  the  Barnard  ;  search-light  reflectors 
replated  tor  the  Stella,  Louise,  and  Vixen;  dipper  for  the  PA()mia; rebuilt  and  strength- 
ened, engines  oyerhauled,  hydraulic  cylinders  bored  and  new  packing  made,  new 
dipper  handle  made;  cylinders  of  drill  boat  No.  6,  bushed  and  repaired;  gate  frames 
fitted  and  bolted  to  Lower  Lock  culverts;  gates  repaired^  and  much  other  work 
accomplished. 

Dredging  canal. — ^The  Pluenix  and  Vixen  were  towed  to  the  Lower  Lock  March  19 
to  receive  new  dipper  handles,  ship  up  rebuilt  dipper,  and  for  general  overhauling 
before  going  into  commission.  On  April  4  dredging  was  begun  at  Sandusky  Creek 
and  continued  with  double  crew  up  to  May  31,  when  the  plant  was  transferred  to 
Quincy  Bav.  During  the  months  of  April  and  May  54,551  cubic  yards  were  dredged, 
distributed  as  follows: 

Sections 63  to  64,  Ballingers  Creek cubic  yards..     1,326.2 

Sections  50  to  53,  Sandusky  dreek do 23,226.1 

Sections  40  to  41,  Rickeys  Creek do 1,139.2 

Sections  26  to  29,  Prices  Creek do....  28,859.5 

Total 54,551 

Of  the  total  amount  dredged,  4,428  cubic  yards  were  removed  from  the  mouth  of 
Sandusky  Creek  as  the  result  of  a  single  heavy  storm  which  occurred  after  the  fleet 
had  cleaned  out  the  mouth  of  the  creek,  and  to  do  this  they  had  to  return  and  do  the 
work  over  again.  From  the  mouth  of  this  creek  there  were  moved,  in  1896,  15,436 
cubic  yards;  in  1897,  29,730  cubic  yards,  and  in  1898,  23, 226  cubic  yards.  The  mate- 
rial dredged  at  sections  40  and  41  was  mostly  gravel,  and  the  greater  part  was 
loaded  on  scows  and  delivered  to  the  contractor  to  put  on  the  new  road,  thus  sav- 
ing the  labor  of  towing  it  out  into  the  river  and  at  the  same  time  putting  it  to  a 
useful  purpose. 

Operating  dry  dock. — The  dry  dock  has  been  in  operation  the  whole  year.  A  few 
outside  boats  have  made  use  of  it  for  emergency  repairs,  but  on  the  whole  it  has 
been  a  dull  year.  The  table  submitted  will  show  in  detail  the  boats  docked.  Dur- 
ing the  winter  the  dock  master  alone  was  employed.  Six  large  skiffs,  26  feet  long, 
were  built  Irom  material  on  hand.  No  new  boats  or  barges  were  built  during  the 
year.  Besides  repairing  a  large  number  of  flatboats  belonging  to  the  Alton  fleet, 
the  Bte&mev  Farkc  received  heavy  repairs — ^new  cylinder  timbers,  much  new  decking 
and  deck  frames,  new  guards,  new  planking  in  rake  and  sides,  wheel  taken  out, 
repaired,  and  put  back,  pillar  blocks  reset,  and  the  boat  made  good  for  probably 
another  five  years.  Steamer  Barnard  had  calking  and  minor  repairs ;  steamer  Line 
Hanson  sunk  twice  and  was  docked  both  times;  steamer  Linehan  sunk,  was  raised 
and  docked;  dump  boats  of  the  Phmnix  outfit  repaire<l;  Guard  Lock  boom  docked, 
cleaned,  and  rebuilt;  Lower  Lock  boom  decked,  repaired,  and  cleaned,  and  a  great 
deal  of  general  work  accomplished.  On  April  1  the  Mississippi  River  Commission 
dredge  Beta  entered  the  canal  and  was  docked  on  April  9.  This  is  the  heaviest  sin- 
gle craft  ever  docked  at  the  dry  dock,  she  having  a  displacement  of  1,100  tons.  The 
boat  is  being  repaired  and  altered  by  contract,  and  the  work  progresses  slowly.  It 
looks  as  though  it  would  be  in  the  dock  all  summer.  For  these  great  iron  dredges 
of  great  weight  and  cost  the  dry  dock  furnishes  the  only  safe  dock  in  the  West.  To 
preserve  these  boats  it  is  necessary  to  dock  and  paint  them  periodically,  and  this  can 
be  done  only  here.  An  interesting  use  of  the  sand  blast  was  made  on  the  Beta,  the 
rust  being  removed  by  sand  blast  before  painting.  The  expediency  and  thorough- 
ness of  this  method  leaves  nothing  to  be  desired.  There  were  repaired  during  the 
year  8  steamboats,  2  dredges,  1  pile  driver,  1  quarter  boat,  21  barges,  3  dump  boats, 
2  grasshoppers,  and  2  booms.  Dockage  fees  collected  during  the  year  amounted  to 
$lS8.75. 

Canal  road, — Constant  complaints  of  the  condition  of  the  county  road  bordering 
on  the  canal  from  above  the  Middle  Lock  to  the  Coey  ice  house,  a  distance  of  4,000 
feet,  having  been  received  by  this  office,  a  survey  and  report  was  made  which 
showed  that  the  road  originally  along  the  river  bank  was  being  encroached  upon  by 
the  canal,  and  being  flanked  on  the  left  by  the  railroad  (unfenced),  no  removal  or 
widening  In  that  direction  was  possible.  The  width  of  the  road  had  diminished  so 
that  in  places  less  than  20  feet  was  left  between  the  railroad  and  the  steep  bank  oi 
the  canal.  At  times  of  flood  the  water  of  the  canal  was  forced  over  the  road,  and 
its  condition  was  always  bad  and  dangerous.  As  the  canal  was  greatly  if  not 
wholly  responsible  for  this  state  of  affairs,  it  was  decided  to  build  a  new  road  west 
of  the  railroad  track  and  turn  it  over  to  the  county  commissioners,  provided  they 
would  furnish  a  ri^ht  of  way  free  of  expense  to  the  Government.  Eight  hundred 
dollars  was  set  aside  for  this  purpose,  to  be  taken  out  of  the  canal  allotment. 
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Another  piece  of  road  at  BectionB  42  to  46  of  the  canal  was  in  a  similar  condition, 
having  been  removed  by  the  United  States  to  a  low  and  marshy  field,  overflowed 
in  time  of  high  water  in  the  upper  level  of  the  canal.  Three  hundred  dollars  wa« 
allotted,  or  as  much  as  might  be  necessary,  for  the  repair  of  this  road,  but  this  has 
not  been  expended  so  far,  owing  to  the  continued  wet  weather  and  unfavorable 
conditions. 

I  have  been  assisted  by  Mr.  John  R.  Carpenter,  overseer,  Mr.  Byron  Lay  ton,  over- 
seer, Mr.  O.  S.  Willey,  clerk,  and  Mr.  W.  F.  Grady,  copyist,  at  different  times,  Mr, 
Willey  alone  having  been  continuously  at  work  in  the  office  or  works  of  the  canal. 
To  all  of  these  my  thanks  are  due  for  cheerful  and  efficient  service. 
Very  respectfully,  your  obedient  servant,  * 

M.  Mrtgs, 
United  States  Civil  Engineer, 
Capt.  C.  McD.  Townsknd, 

Corps  of  Engineers,  U,  S,  A, 


Z  4. 

OPERATING  AND  CARE  OF  GALENA  RIVER  IMPROVEMENT,  ILLINOIS. 

Daring  the  past  fiscal  year  the  lock  was  open  for  navigation  from 
July  1  to  October  7, 1897,  and  from  March  19  to  June  30, 1898— a  period 
of  two  hundred  and  two  days— during  which  time  there  passed  through 
395  boats  and  barges,  carrying  2,623  passengers  and  2,237  tons  of 
merchandise. 

No  dredging  was  done,  although  much  was  needed,  for  the  bids  of 
contractors  for  performing  the  work  were  so  high  that  all  were  rejected. 
The  old  lock  house — a  frame  shanty — was  burned  down,  and  it  appear- 
ing desirable  to  build  a  new  and  better  one,  bids  were  called  for,  but 
in  this  case  also  they  were  so  high  as  to  be  prohibitive. 

The  expenses  of  the  fiscal  year  ending  June  30, 1898,  were  $5,890.05, 
including  outstanding  liabilities,  the  same  being  provided  for  under 
section  4  of  act  of  July  5, 1884. 


Money  statement. 

Jnly  1, 1897,  balance  on  hand $211.80 

June  30, 1898,  amount  drawn  from  Treasary  under  indetin  ite  appropriation .      6, 832. 89 

6,044.69 
June  30, 1898,  amount  expended  during  fiscal  year 5, 890. 05 

July  1, 1898,  balance  on  hand •154.64 

Abstract  of  appropriations  and  allotments. 

By  act  approved- 
September  19,  1890 $100,000.00 

July  5, 1884,  expended  during  iiscal  year  ending — 

June  30, 1894 635.68 

June  30, 1895 6,000.00 

June30,189n 3,400.00 

June  30, 1897 8,588.20 

June  30, 1898 5,890.05 

Total 124,513.93 

*  Balance  on  hand  July  1, 1897,  was  erroneously  given  ais  $241.80  in  last  year's 
report. 
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Detailed  statement  of  expenditures  for  operating  and  care  of  Galena  River  improremeni 
for  fiscal  year  ending  June  30,  1898,  as  required  hy  section  4  of  river  and  harbor  act  of 
July  5, 1884. 


Superin- 
tendence 
and  office 
expenses. 

Operating. 

Hepairs 

to 

lock. 

Total. 

«g 

Labor. 

Supplies. 

1 

July,  1897, 
Hired  men 

$170.00 
188.00 

170.00 

$170.00 
188  00 

2 

do 

1 

Augwt,  1897, 
Hired  men 

170  00 

1 

September,  1SS7, 
Kramer,  Blener  A  Co 

$6.50 

6  50 

1 

Oetob^,  1897. 
Hired  men 

170.00 

170  00 

2 

CharleeH.  Miller 

3.16 

3  16 

1 

Kovember,  1897. 
Hired  men 

170.00 

$706.40 

876  40 

2 

J.  C.  McElherne 

11.48 

11  48 

B 

Standard  Lumber  Co 

313. 26 
116.24 

313. 26 

4 

LangAtaff-Orm  Mauufacturine  Co ... . 

116.24 

6 

J.D.DuiShane 

10.95 

10  U5 

8 

Hired  m«n r 

170.00 

93G.  19 

90.11 
67.01 
28.95 
18.00 

1,106.19 
90  11 

1 

J)€eember,1897, 
Standard  Lnniber  Co 

2 

Engler  &  Frudden  Lumber  Co 

67  01 

3 

Jnbn  M, Schanpp r.......... ,.. 

28  05 

4 

Jobn  Wachenheim 

18  00 

ft 

The  EnglneeringNewB  Publishing  Co. 

The  Inter  Ocean  Publishing  Co 

The  Sayings  Co 

«.40 
10.71 
2.80 
6.40 
30.76 

6.40 

(^ 

10.71 

7 

2  80 

8 

The Kugineering  JRecord 

6  40 

9 

J.C.MoElheme 

30.76 

10 

Schreiber,  Concfaar  Sc  Westphal  Co. .. 

$13.50 

13  60 

1 

January.  1898. 
Hired  men 

170.00 

839.89 
83.36 
20.88 
18.70 
6.96 
42.58 

1,009.89 
83  36 

2 

M.  Slattery  &  Son 

8 

John  Westwick  &Son 

20.88 

4 

MiUhouseBros 

18  70 

ft 

Caaserlv  Bros 

6.96 

6 

Stillman  Sc  Stahl 

42  58 

7 

J.C.McElherne 

28.62 

28.62 

8 

Hired  men 

121.00 
7.48 
9.00 

121. 00 

9 

John  Heid 

7  43 

10 

Hired  men 

260.00 
6.55 

80.00 

349  00 

11 

J.CMcElheme 

6  65 

1 

Ftbruary,  1898. 
P.Kelly 

80.00 
128.00 

80  00 

1 

March,  1898. 
Hired  men 

128  00 

1 

April,  1898. 
Wm.  Sinigrr 

22.30 
4.50 

20.10 

61.40 

2 

Miilhouse  Broa 

4  50 

n 

Hired  men 

170.00 

170.00 

1 

May,  1898. 
J.CMcElheme 

5.86 

5.36 

2 

Hired  men 

170.00 
170.00 

170  00 

1 

June,  1898. 
Hired  men 

170.00 
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Expendiiure8  f&r  operating  and  care  of  Galena  River  improvement  for  fiscal  year  ending 

June  SO,  1898, 


Jnly 

Angnst 

September  . 

October 

November.. 
December . . 


January... 
Febmary  . 

March 

April 

May 

June 


Total. 


Month. 


1897. 


1898. 


Superin- 
tendence 
and  office 
expeuaea. 


$5.50 

3.16 

22.43 

67.07 


295.17 


5.36 


Operating. 


Labor.        Supplies. 


$358.00 
170.00 


170.00 
340.00 


250.00 
80.00 
128.00 
170.00 
170.00 
170.00 


2,006.00 


Renaire 
to  lock. 


$2,072.09 

$13. 50        204. 07 


40.30 


1,149.80 


3.455.06 


Total 


$3.'M.OO 

17U.  (H) 

5.50 

17 ..  16 

2, 4.-U  52 

274. 64 


,  694. 97 
80.00 
128.00 
225. 00 
175. 36 
170.00 


5.800.05 


Comparative  statement  of  expenditures  for  operating  and  care  of  Galena  River  improve- 
ment for  the  fiscal  years  1894-1898, 


Superin- 
tendence 
and  office 
expenaee. 

Operating. 

Bepairs  to 
lock. 

Dredging. 

Year. 

Labor. 

SuppUea. 

Total. 

1804 

$7.17 
121. 16 
233.67 
228.05 
388.60 

$610.00 
2,143.50 
2,040.00 
1,615.00 
2,006.00 

$4.84 
43.63 
33.62 
80.52 
40.30 

$113. 67 
2,791.71 
1,092.71 
85.42 
3,455.00 

^.\h  08 

1895 

$900.00 

6. 0<  0. 00 

1896 

3,  40U.  UO 

1897 

6,620.21 

8,  5X8. 20 

1898 

5,890.05 

Traffic  statement  of  the  Galena  River  improvement  for  the  fiscal  year  ending  June  SO,  1808. 


Month. 


Boataup 

and 

down. 


Paaaen- 
gera. 


Merchan 
dise. 


Lock- 
ages. 


1897. 

July 

August 

September 

October 

1808. 

March 

April 

May , 

June 

Total 


795 
236 
30 


16 

65 

132 

383 


T&na. 

723 

145 

582 

06 


34 

325 
260 
70 


67 

62 

67 

8 


12 
32 
48 
50 


2,523 


2,237 


831 


Comparative  traffic  statement  shomng  total  traffic  that  has  passed  through  Galena  Rirer  lock 
and  the  dates  of  opening  and  closing  to  navigation  for  the  fiscal  years  1894-1898. 


Year. 

Boats 
up  and 
down. 

Paasen- 
gera. 

Mer- 
ohan- 
diae. 

Lumber. 

Shingles. 

Laths. 

Look, 
ages. 

River 

River 
closed. 

1804 

167 
471 
234 
265 
895 

1,426 

4,798 

788 

714 

2,523 

Tons. 

1,228 

1,939 

812 

Fut. 

Numb€r. 

Nufiiber. 

Mar.  12 
Mar.  26 
Apr.    4 
Mar.  28 
Mar.  10 

Nor     10 

1895 

320 
145 
141 
331 

Nov.    21 

1896 

i,  339, 000 

665,000 

974,000 

Nov.    21 

1897 

1,679 
2,237 

Nov.    17 

1808 
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ESTABLISHMENT  OF  HARBOR  LINES  AT  DAVENPORT,  IOWA. 

Office  of  Board  of  Public  Works, 

Davenport^  lowa^  February  15 j  1898. 
Dear  Sir:  By  direction  of  the  city  council  of  Davenport,  Iowa,  I 
send  you  under  other  cover,  by  the  United  States  Express  Company,  a 
map*  showing  the.proposed  dock  line  for  the  city  of  Davenport,  Iowa. 
The  city  desires  to  fill  the  space  between  the  proposed  "  dock  line  ^  and 
the  present  lease  to  a  point  about  1  foot  above  high  water  mark,  except 
a  space  150  feet  wide  to  be  built  on  a  slope,  and  to  be  used  as  a  landing 
for  steamboats.  I  believe  the  map  explains  itself.  It  is  the  desire  of 
the  city  council  that  you  give  the  question  of  the  "  dock  line"  as  early 
consideration  as  possible,  as  it  has  several  ordinances  pending  relating 
to  the  levee,  and  it  can  not  grant  any  further  rights  on  the  levee  until 
the  ^^dock  line"  is  permanently  established. 

Yours,  respectfully,  E.  W.  Bovnton, 

Commissioner  of  Public  Worlcs. 
OoL  A.  Mackenzie, 

Corps  ofEngineerSj  U.  S.  A. 

[First  indorsement.] 

Office  Chief  of  Enoineebs, 

TJ.  S.  Abmy, 
February  19^  1898. 
Respectfully  referred  to  Lieut.  Ool.  William  R.  King,  Corps  of  Engi- 
neers, for  rei)ort. 
To  be  retuiTied. 

By  command  of  Brig.  Gen.  Wilson. 

A.  Mackenzie, 
Ideut  Col.y  Corps  of  Engineers. 

[Second  indorsement.] 

U.  S.  Engineer  Office, 
ICock  Island^  III,  March  2,  1898. 
Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army, 
attention  being  invited  to  report  of  this  date,  inclosed  herewith. 

W.  R.  King, 
Lieut.  C0I.J  Corps  of  Engineers. 

[Third  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Arisiy, 
March  5, 1898. 
Respectfully  submitted  to  the  Secretary  of  War. 
The  city  of  Davenport,  Iowa,  requests  the  establishment  of  harbor 
lines  along  the  Mississippi  River  in  front  of  the  city,  and  applies  for 
permission  to  construct  a  bulkhead  and  to  fill  solid  behind  the  sanie. 

Attention  is  invited  to  report  of  March  2,  1898,  on  the  subject,  by 
Lieut.  Col.  W.  R.  King,  Corps  of  Engineers,  the  local  engineer,  who 

*  Kut  pi'iuted. 
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recommends  that  the  lines  proposed  by  the  city  as  laid  down  (in  red) 
on  the  accompanying  tracing  be  approved. 

I  coucur  in  his  views  and  recommend  that  the  Secretary  place  his 
approval  both  upon  this  paper  and  upon  the  map  which  has  been  pre- 
pared for  his  signature. 

It  is  also  recommended  that  the  city  of  Davenport  be  authorized  to 
fill  solid  behind  the  harbor  line  thus  established,  upon  the  following 
conditions: 

1.  That  the  river  side  of  the  work  shall  be  a  wall,  bulkhead,  or  other 
permanent  construction  carried  up  to  an  elevation  of  one  foot  above 
high  water  and  made  perpendicular  on  the  outside. 

2.  That  between  the  Chicago,  Eock  Island  and  Pacific  Eailway 
bridge  and  the  Henwick  pier  the  bulkhead  shall  be  extended  and  built^ 
in  a  very  substantial  manner  for  a  distance  of  1,400  feet  above  the 
bridge  in  a  straight  line  from  the  north  pier  of  the  bridge  toward  the 
outside  of  the  Eenwick  pier,  the  remaining  section  of  GOO  feet  to  be 
soon  afterwards  filled  out,  if  needed,  and  in  the  meantime,  if  necessary, 
a  sheer  boom  be  placed  there  as  required. 

3.  That  the  1,400-foot  section  above  the  bridge  shall  be  completed 
before  any  work  whatever  is  to  be  attempted  below  the  bridge. 

A.  Mackenzie, 
Acting  Chief  of  Engineers. 

[Fourth  indorsement.] 

War  Department, 

March  11^  1898. 
Approved  as  recommended  by  the  Acting  Chief  of  Engineers. 

E.  A.  Alger, 

Secretary  of  War. 

[Fifth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Ariviy, 
March  2'^,  1898. 
Respectfully  returned  to  the  Secretary  of  War. 
Summary  of  cuse  is  given  in  third  and  fourth  indorsements. 
Lieutenant-Colonel  King  in  communication  of  the  I8th  instant  states 
that  it  is  the  desire  of  the  Davenport  people  to  give  that  part  of  the 
landing  below  the  bridge  the  usual  slope  of  river  landings,  viz,  about 
1  on  12.    Only  the  part  above  the  bridge  was  to  be  vertical.    He  recom- 
mends that  the  approval  of  the  Secretary  of  War  of  March  11,  1898, 
be  modified  so  as  to  permit  the  change  desired  and  I  concur  in  his 
recommendation. 

John  M.  Wilson, 
Brig.  Oen.^  Chief  of  Engineers^ 

17.  8.  Army. 

[Sixth  indorsement.] 

War  Department,  March  26^  1898. 
Approved  as  recommended  by  the  Chief  of  Engineers  in  the  preceding 
(fifth)  indorsement. 

B.  A.  Alger, 

Secretary  of  War. 
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eeport  op  lieut.  col.  w.  b.  king,  corps  of  engineers. 

United  States  Engineer  Office, 

Bock  Island  Illy  March  2^  1898. 

General:  I  have  the  honor  to  sabmit  the  following  report  on  the 
proposition  of  the  city  of  Davenport,  Iowa,  to  establish  harbor  lines: 

On  receipt  of  the  papers  and  map  an  advisory  board  consisting  oi 
Assistant  Engineers  McElherne,  Edwards,  and  Richards  was  appointed 
to  examine  the  harbor  and  go  over  the  proposed  lines  and  re])ort 
whether  the  filling  as  contemplated  by  the  city  of  Davenport  could  be 
safely  allowed  without  interfering  with  the  navigation  of  the  river. 
Their  report,  which  appears  to  cover  the  ground  very  thoroughly,  is  as 
follows: 

On  February  23  the  mayor,  city  engineer,  and  ooinmissioner  of  public  works  were 
met  by  appointment,  but,  owing  to  absence  of  satisfactory  information,  the  meet- 
ing was  adjourned,  and  February  28  agreed  npon  as  the  time  for  a  joint  meeting  to 
be  held  in  order  to  secure  if  possible  the  attendance  of  all  parties  in  any  way  inter- 
ested in  the  matter.  This  latter  meeting  was  well  attended,  and  among  those  pres- 
ent were  the  mayor,  city  engineer,  commissioner  of  pnblic  works,  and  many  other 
o£9cial8,  together  with  ten  of  the  most  prominent  steamboat  men  and  rapids  pilots 
on  this  section  of  the  river;  also  the  board  appointed  by  this  office. 

After  some  controversy,  the  project  for  that  portion  of  the  work  below  the  Chicago, 
Rock  Island  and  Pacific  Railway  Bridge  met  with  the  entire  approval  of  all  present; 
but  as  the  river  men  were  urgent  in  their  demands  for  the  full  protection  of  theii 
interests  it  was  nnanimously  resolved— 

"That  the  harbor  lines  be  extended  and  built  in  a  very  substantial  manner  for  a 
distance  of  1,400  feet  above  the  Chicago,  Rock  Island  and  Pacific  Railway  Bridge,  in 
a  straight  line  from  the  north  pier  of  the  bridge  toward  the  outside  of  the  Ren  wick 
pier  (located  2,000  feet  above  said  bridge),  the  remaining  section  of  600  feet  to  be 
soon  afterwards  filled  out  if  needed,  and  in  the  meantime,  if  necessary,  a  sheer  boom 
placed  there  as  required. 

"The  river  side  of  the  work  in  question  to  be  a  wall,  bulkhead,  or  other  perma- 
nent construction,  carried  up  to  an  elevation  of  1  foot  above  high  water  and  mada 
perpendicular  on  the  outside. 

"  The  1,400-foot  section  mentioned  to  be  completed  before  any  work  whatever  ia 
to  be  attempted  below  the  bridge." 

The  dotted  red  line  on  map  indicates  the  out«r  edge  of  the  proposed  extension  oi 
the  harbor  lines,  the  lower  portion  of  which  shows,  as  specified,  the  initial  section 
to  be  constructed. 

Your  Board,  after  careful  consideration,  recommends  the  approval  of  the  harbor 
lines  as  proposed  by  the  city  of  Davenport  on  the  above-mentioned  conditions. 

I  can  see  no  serious  objection  to  the  lines  as  proposed  and  laid  down 
in  the  tracing  accompanying  the  original  commanication,  and  it  is  a 
pleasure  to  not«  an  instance  where  a  city  proposes  to  provide  a  lauding 
for  itself  without  calling  upon  the  General  Government  for  an  allot- 
ment from  the  appropriation  for  the  general  improvement  of  navigation. 
It  is  probable  that  the  high-water  level  will  be  slightly  raised  by  the 
proposed  filling,  but  it  is  thought  that  this  will  not  amount  to  more  than 
6  inches,  which  will  not  be  a  matter  of  any  serious  inconvenience. 

I  would  therefore  respectfully  recommend  that  the  lines  proposed  by 
the  city  of  Davenport,  as  laid  down  and  described  in  the  accompany- 
ing tracing,  be  approved,  with  the  proviso  that  the  filling  first  made  be 
above  the  oridge  for  1,400  feet.  This  requirement  would  remove  the 
objection  of  the  river  men,  and  is,  I  understand,  entirely  satisfactory 
to  the  city  of  Davenport. 

Very  respectfully,  your  obedient  servant, 

W.  B.  King, 
lAeuU  CoLy  Corj^H  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  TJ.  8.  A. 
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CONSTRUCTION  OF  RESERVOIRS  AT  HEAD  WATERS  OF  MISSISSIPPI 
RIVER;  IMPROVEMENT  OF  MISSISSIPPI  RIVER  FROM  ST.  PAUL  TO  MIN- 
NEAPOLIS, MINN.,  OF  RIVERS  IN  WISCONSIN  AND  MINNESOTA  TRIBU- 
TARY TO  MISSISSIPPI  RIVER,  AND  OF  RED  RIVER  OF  THE  NORTH, 
MINNESOTA  AND  NORTH  DAKOTA;  GAUGING  MISSISSIPPI  RIVER  AT 
ST.  PAUL. 


BEPORT  OF  MAJ,  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1898,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


Constractiou  of  Look  and  Dam  No.  2, 

MiRsissippi  River,  between  St.  Paul 

and  Minneapolis. 
Constraction   of  reservoirs    at  head 

waters  of  Mississippi  River. 
Operating  and  care  of  reservoirs  at 

head  waters  of  Mississippi  River. 
Chippewa    River,    inoludiug   Yellow 

BauJcs,  Wisconsin. 


5.  St.  Croix  River,  Wisconsin  and  Min- 

nesota. 

6.  Minnesota  River,  Minnesota. 

7.  Red  River  of  the  North,  Minnesota 

and  North  Dakota. 

8.  Gauging  Mississippi  River  at  or  near 

St.  Paul,  Minnesota. 


SURVEY. 

9*  Big  Stone  Lake  and  Lake  Traverse,  Minnesota. 


United  States  Engineer  Office, 

at.  Paul,  Minn.y  July  18, 1898. 
General:  I  have  the  honor  to  transmit  herewith  reports  npon  the 
works  for  improvement  of  rivers  in  my  charge  for  the  fiscal  year  ending 
June  30, 1898. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

Frederic  V.  Abbot, 

Cajptaifiy  Corps  of  Engineers, 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  S.  A. 


AA  I. 

IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  ST.  PAUL  AND  MINNE- 
APOLIS, MINNESOTA:  CONSTRUCTION  OF  LOCK  AND  DAM  NO.  2. 

[This  work  was  in  the  charge  of  Llent  Col.  W.  B.  King,  Corpe  of  Engineers,  to  October  16, 1897.1 
REFERENCE  TO  PAST  REPORTS. 

For  oriffinal  project  for  slack-water  navigation,  by  Major  Warren,  see 

Annual  lieports.  Chief  of  Engineers,  for  1867,  p.  259;  1874,  p.  287; 

ENG  .98 lU  i^c^a\o 

Digitized  by  VjOO^  Ic 


1810   REPOKT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  A.RMY. 

1881,  p.  1747.  For  survey  and  estimates  for  locks  and  dams,  by  Major 
Allen,  see  Annual  Report,  Chief  of  Engineers,  1888,  p.  1563.  For 
removal  of  bowlders,  Report  of  1891,  p.  2148.  Revival  of  recommen- 
dation for  slack- water  navigation,  Report  of  1892,  p.  1781.  Surveys 
for  lock  at  Meekers  Island  ordered,  Annual  Report,  1893,  p.  2202. 
Detailed  project  and  estimate  under  which  work  is  now  in  progress. 
Annual  Report,  Chief  of  Engineers,  1894,  p.  1682. 

WORK  OF  PAST  YEAR. 

During  the  year  the  necessary  land  has  been  secured  for  the  lock 
and  dam,  and  for  the  plant  to  be  used  in  the  construction  thereof.  A 
detailed  plan  with  drawings  was  prepared  and  submitted  for  approval, 
authority  being  aslied  to  begin  hired  labor  work  at  once  on  the  procur- 
ing and  erection  of  the  plant  and  cofferdam,  but  further  time  being 
asked  for  the  more  complete  study  of  the  details  of  the  lock  and  dam. 
The  authority  was  granted  subject  to  the  restriction  that  no  work  of 
actual  construction  of  the  lock  should  begin  until  the  approval  of  a 
board  of  engineers  was  obtained.  Under  this  authority  a  complete 
traveling  cableway  spanning  the  river  has  been  purchased  and  will  be 
nearly  erected  by  the  close  of  the  year,  A  comi)lete  plant  for  crushing 
stone  has  been  purchased  and  delivered  at  the  site.  Necessary  car- 
penter and  blacksmith  shops  have  been  built.  A  good  road  down  the 
face  of  the  bluffs  has  been  graded,  an  artesian  well  has  been  boretl, 
insuring  a  constant  supply  of  pure  cold  water  for  drinking,  for  boilers, 
and  for  the  intercoolers  of  an  air-compressing  plant,  which  has  been 
contracted  for,  but  which  had  not  been  delivered  at  the  close  of  the 
year. 

The  diflBculty  of  using  steam  power  in  the  bottom  of  a  deep  gorge, 
without  any  areas  on  either  side  of  the  river  above  the  level  of  high 
water,  made  it  imperative  to  place  the  main  power  house  on  top  of  the 
bluff,  and  transmission  by  compressed  air  proved  to  be  much  the  most 
convenient  and  economical  method  of  operating  the  pumps  and  other 
niachinery  on  the  cofferdam  and  inside  of  it.  There  is  every  prospect 
of  having  to  control  large  volumes  of  water  when  the  cofferdam  is 
pumped  out,  as  the  sand  rock  to  be  excavated  is  full  of  springs  under 
considerable  head,  and  in  places  fissures  of  considerable  area  are  indi- 
cated. With  an  ample  supply  of  compressed  air  these  difficulties  can 
be  met  and  overcome,  while  an  attempt  to  otherwise  cope  with  them 
would  be  much  more  difficult,  dangerous,  and  expensive. 

The  arrangement  of  plant  adopted  for  concrete  mixing  is  peculiarly 
effective  and  convenient.  The  crusher  is  located  just  below  the  top  of 
the  bluff",  so  that  its  hopper  is  level  with  the  genertJ  surface  of  the 
ground.  The  crushed  stone  falls  by  gravity  from  the  crusher  into  a 
series  of  pockets  or  bins  in  which  1,400  cubic  yards  of  crushed  stone  can 
be  stored.  From  the  bins  the  stone  runs  by  gravity  into  cars  which 
carry  it  down  grade  to  the  top  of  the  mixer,  which  is  located  on  the  face 
of  the  bluff  below  and  a  little  to  one  side  of  the  bins.  The  cement  and 
sand  are  added  to  the  charge  of  broken  stone  as  the  car  passes  from 
the  stone  bins  to  the  mixer,  the  cement  warehouse  and  sand  bins  being 
so  located  as  to  make  this  possible  with  the  least  labor.  From  the  mixer 
the  concrete  falls  by  gravity  into  two-yard  tubs,  on  small  flat  cars  which 
carry  it  down  grade  to  a  point  beneath  the  cableway.  The  tubs  are 
lifted  by  the  cableway,  run  to  the  point  they  are  to  be  dumped,  are 
there  dumped  and  returned  to  the  empty  flat  car  by  the  cableway.    In 
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this  way  no  materials  are  required  to  be  handled  by  manual  labor  from 
the  time  they  enter  the  crusher  until  they  are  in  place  to  be  rammed  in 
forms.  Water  is  added  to  the  mixer  from  a  tip  tank  which  X)ermit8  an 
exact  proportioning  of  the  water  to  each  charge  according  to  the  hy- 
grometric  conditions  of  sand  and  stone  at  the  time  the  charge  is  to  be 
mixed. 

The  use  of  compressed  air  makes  it  x>ossible  to  place  the  various 
engines  needed  for  the  above  scheme  of  plant  at  any  points  on  the  faee 
of  the  bluffy  as  there  are  no  small  boilers  to  be  supplied  with  fuel  and 
water.  The  cost  of  a  number  of  stokers  is  thus  dispensed  with  and  a 
great  saving  is  possible,  as  one  expert  steam  engineer  at  the  compressor 
house  can  overseer  the  several  engines,  which  can  be  safely  run  with 
compressed  air  by  a  class  of  operatives  much  less  highly  salaried  than 
would  be  the  case  if  each  engine  had  its  own  boiler  and  other  appurte- 
nances. 

An  informal  contract  for  supplying  3,000  tons  of  small  granite  bowl- 
ders, which  are  numerous  near  the  site,  has  been  let  and  7,000  tons 
more  will  be  advertised  for.  The  price  for  the  first  lot  of  3,000  tons  was 
$0.90  per  ton  of  2,000  pounds,  delivered  at  the  site  on  top  of  the  bluff. 

The  detailed  plans  tor  the  lock  and  dam  have  been  nearly  completed 
ready  for  action  by  a  board,  but  their  completion  will  be  somewhat 
delayed  by  the  appointment  of  my  principal  assistant  engineer,  Mr.  A. 
O.  Powell,  as  a  captain  in  the  Second  Begiment  of  United  States  Vol- 
unteer Engineers,  and  by  the  enlistment  of  my  instrument  man,  Mr.  H. 
Yansant,  who  also  acted  as  draughtsman,  as  a  sergeant  in  the  same 
regiment.  Mr.  Powell's  exceUent  judgment  and  mathematical  ability, 
combined  with  a  good  knowledge  of  practical  machinery  and  long 
familiarity  with  the  hydraulics  of  dams,  bear-trap  gates,  and  sluice- 
way constructions,  has  made  his  service  during  the  whole  period  of  my 
association  with  him  in  this  district  of  the  greatest  value.  Many  of 
the  best  features  in  the  designs  for  the  lock  and  lock  gates  were  original 
with  him. 

There  has  been  no  commerce  over  this  section  of  the  river  during 
the  year  except  that  of  floating  logs  to  market.  Ko  other  kind  has 
been  possible  on  account  of  the  swift  current  and  numerous  rocks  and 
bowlders. 

Amonnt  expended  to  Jnne  30,  1897,  ezclnding  ontstandiDg  liabUities $16, 121. 63 

Amount  expended  daring  iiacal  year  ending  June  30, 1898,  excluding  out- 
standing liabilities 19,709.09 

Outstanding  liabilities,  June  30,  1898 25,869.66 

The  expense  prox>erly  chargeable  to  the  fiscal  year  1898  has  been 
divided  as  follows: 

Superintendence,  contingencies,  and  St.  Paul  office $5, 285. 67 

Land...w 4,879.10 

Cableway  account 4,167.25 

Surveys 10(>.88 

Lock  keeper's  house 150.00 

Buildings 996.31 

Road,  etc 2,033.28 

Tools 622.04 

Air-compressor  account 35.02 

Fuel 108.78 

Miscellaneous 328.79 

Total 18,713.12 

Add  expenditures  of  Rock  Island  office  prior  to  October  16, 1897 995. 97 

Total  expenditures  during  fiscal  year 19,709.09 
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Money  statement 

Jnly  1, 1897,  balance  anezpended $184,756.04 

Jnne  dO,  1898,  amoant  expended  during  fiscal  year 19, 709. 09 

July  1,  1898,  balance  unexpended 165,046.95 

July  1, 1898,  outstanding  babilitiee 25,869.66 

July  1, 1898,  balance  available 139,177.29 

{Amount  (estimated)  required  for  completion  of  exiHtin^  project 397, 357. 33 
Amountuiatcanbeprofitably  expended  in  fiscal  year  ending  June  30, 1900  397, 357. 33 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Ah$ir<ict  of  appropriatioHM, 

By  act  approved — 

August  18,  1894 $51,000.00 

July  13, 1892  (allotted  by  act  of  August  18, 1894) 49, 877. 67 

Byactof  June3, 1896 100,000.00 

Total 200,877.67 


AA2. 


CONSTRUCTION  OF  RESERVOIRS  AT  HEAD  WATERS  OF  MISSISSIPPI 

RIVER. 

REFERENCE  TO  PAST  REPORTS. 

For  original  plans  and  surveys,  see  Annaal  Report  of  the  Chief  of 
Engineers,  1870,  p.  285;  1875,  p.  441;  1879,  p.  1206;  1881,  pp.  1761  and 
2748;  1882,  p.  1830;  1885,  p.  1749.  Report  of  Board  of  1880.  Animal 
Report  of  the  Chief  of  Engineers,  1881,  p.  1763.  Modifications,  Annual 
Report  of  Chief  of  Engineers,  1883,  p.  1472.  Effects  on  low- water 
stages,  Annual  Report  of  the  Chief  of  Engineers,  1886,  p.  1603;  1887, 
p.  1669.  Board  of  1887  disapproved  extension  to  St.  Croix,  Chippewa, 
and  Wisconsin  rivers,  Annual  Report  of  the  Chief  of  Engineers,  1887, 
p.  1680.  Description  of  dams,  1881,  p.  1763 ;  1883,  p.  1466 ;  1887,  p.  1667. 
History,  1892,  p.  1824.  For  Secretary  of  War  Regulations  for  operat* 
ing,  see  p.  1830,  Report  for  1896. 

MISCELLANEOUS. 

At  the  time  the  system  of  reservoirs  was  inaugurated  they  were 
situated  in  a  wilderness  and  no  method  of  transporting  cement  or  other 
permanent  building  material  for  dam  construction  was  available.  The 
lands  to  be  overflowed  had  no  commercial  value.  The  country  is  now 
settling  rapidly,  railroads  are  built  or  building,  and  land  has  consider- 
able value.  The  five  completed  dams  were  built  of  timber  and  the 
older  ones  are  much  decayed.  A  sixth  was  appropriated  for,  provided 
the  necessary  land  for  the  reservoir  could  be  hsul  tor  $16,000.  The 
land  can  not  be  had  for  this  amount  and  the  capacity  of  the  projected 
reservoir  is  so  small  as  not  to  justify  the  expenditure  of  a  larger  sum. 
The  timber  portions  of  the  dams  at  Winnibigoshish  and  Leech  lakes 
are  so  rotten  that  complete  repairs  must  be  made  before  it  will  be  safe 
to  again  fill  the  reservoirs  they  form.    Their  sites  can  now  be  reached 
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by  rail  and  tbe  timber  portions  should  be  replaced  with  permanent 
?nasonry,  probably  concrete.  The  dam  at  Pokegama  is  in  good  order 
and  will  hist  without  large  repairs  for  several  years.  That  at  Pine 
Kiver  should  have  the  timber  i)ortion8  replaced  by  concrete  in  three  or 
four  years.  Sandy  Lake  dam  is  in  good  condition,  and  will  probably 
last  six  or  eight  years  before  large  repairs  are  necessary. 

WORK  OF  PAST  YEAR. 

No  work  of  construction  has  been  done.  Surveys  have  been  made 
below  Pokegama  Dam  to  show  what  lands  are  submerged  by  the  legiti- 
mate service  of  the  reservoir,  so  that  flowage  rights  may  be  secured. 
A  number  of  such  easements  have  been  purchased,  but  there  are  a 
number  of  lots  in  the  towns  of  Grand  Bapids  and  Laprairie,  Minn., 
which  belong  to  parties  whose  addresses  are  unknown.  Some  form 
of  condemnation  proceedings  must  be  had  before  clear  rights  to  over- 
flow these  unclaimed  lots  can  be  vested  in  the  United  States.  Efforts 
to  secure  title  to  the  lands  on  which  the  ends  of  the  dam  itself  rest 
have  been  continued  during  the  year,  and  an  amicable  agreement  was 
made  with  Mr.  W.  H.  Grant,  jr.,  who  is  the  prima  facie  owner  of  the 
land  at  the  north  end  of  the  dam,  but  up  to  the  close  of  the  fiscal 
year  he  had  not  been  able  to  make  a  title  satisfactory  to  the  Attorney- 
General  of  the  United  States.  The  land  on  which  the  south  end  of  the 
dam  rests  is  owned  by  a  party  who  is  unwilling  to  sell  outright,  but  he 
has  executed  a  deed  giving  the  necessary  easements  to  the  United 
States,  and  waiving  any  claims  for  damages  for  the  occupation  of  his 
lands  in  the  past. 

A  number  ot  claims  for  damage  by  reservoir  water  have  been  inves- 
tigated during  the  year,  and,  where  they  have  been  well  founded,  ease- 
ments have  been  secured  to  permit  the  flowage  in  the  future.  In  all 
such  cases  back  damages  have  been  waived  by  the  grantors.  In  gen- 
eral an  earnest  eflbrt  has  been  made  to  find  out  exactly  what  lands  we 
do  overflow,  and,  if  the  United  States  had  not  already  secured  the  legal 
right,  flowage  easements  have  been  obtained  if  possible.  To  properly 
adjust  these  questions  accurate  surveys  are  urgently  needed,  as  the 
original  surveys  were  made  when  the  lands  had  no  value,  and  are  such 
rough  approximations  that  no  reliance  can  be  placed  in  the  flowage 
lines  shown  on  the  of&cial  maps.  They  differ  widely  from  the  true  lines 
wherever  new  surveys  have  been  made.  To  make  the  necessary  sur- 
veys will  require  about  two  years  and  will  cost  $30,000.  This  is  based 
on  working  throughout  the  year,  as  winter  work  has  proved  to  be  no 
more  expensive  than  summer.  The  ease  of  getting  the  parties  round 
on  the  ice  and  snow  more  than  counterbalances  the  difficulty  of  work- 
ing in  the  winter  cold  and  wind.  During  the  year  a  party  has  com- 
pleted a  survey  of  the  south  side  of  Pine  Eiver  Reservoir.  It  shows 
that  the  original  maps  were  very  inaccurate,  and  that  the  break 
reported  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1896,  page 
1844,  was  caused  by  the  flow  of  water  through  a  natural  low  place  in 
the  sand  ridge,  and  not  by  the  cutting  of  a  logging  road.  This  makes 
the  claim  of  Mr.  A.  T.  Kimball  for  damages  to  his  property  a  peculiarly 
just  one.  The  amount  of  damage  to  Mr,  Kimball  has  been  estimated 
by  this  office  at  $2,500,  and  this  amount  has  been  accepted  as  just  by 
him.  The  amount  should  be  appropriated  by  Congress.  Several  other 
places*  well  below  the  level  of  the  projected  flowage  were  found.  The 
reservoir  had  never  been  filled  so  neaily  to  its  capacity  before  1896,  and 
these  outlets  had  thus  never  shown  themselves  before.  The  break 
occurred  at  a  level  3  feet  below  that  for  which  the  reservoir  was 
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planned,  and  this  proves  the  absolute  necessity  of  new  and  accurate 
surveys  before  trying  to  fill  any  of  the  reservoirs  higher  than  they  have 
been  tested  by  actual  use.  As  neither  Leech  Lake  nor  Winnibigfoshish 
reservoirs  have  ever  been  filled  to  more  than  txi^o-thirds  of  their  capacity 
(see  diagram  appended  to  this  report),  this  means  that  the  two  large 
main  reservoirs  can  not  be  safely  filled  until  the  surveys  above  referred 
to  have  been  made  and  plotted.  It  is  not  believed  that  such  surveys 
of  completed  reservoirs  could  be  properly  made  under  the  appropria- 
tion for  construction  of  reservoirs  without  explicit  authority  of  Congress. 

Further  study  of  the  question  of  damming  Crow  Wing  River  and 
storing  its  flow  in  the  proposed  Gull  Lake  Reservoir  has  shown  tlie 
project  to  be  chimerical.  The  expense  would  be  out  of  all  proportion 
to  the  benefits  secured.  As  a  general  conclusion,  it  seems  safe  to  state 
that  the  increase  in  value  of  land  has  made  it  no  longer  a  question  of 
building  new  reservoirs,  but  of  completing  and  making  permanent  those 
already  built,  and  of  locating  and  paying  for  the  large  areas  which  it  is 
believed  the  United  States  has  submerged  without  proper  compensa- 
tion. The  sooner  this  is  done  the  less  will  be  the  cost  of  paying  for 
these  lands,  as  their  value  is  rapidly  increasing  as  the  region  becomes 
more  densely  settled.  Certain  Indian  lands  are  also  involved,  and, 
unless  the  limits  of  fiowage  can  be  given  accurately  to  tjie  Interior 
Department,  these  lands  will  soon  be  opened  to  homestead  or  division 
in  severalty,  and  what  could  now  be  secured  for  nothing,  as  the  Indian 
damages  have  been  paid  to  the  extent  of  $150,000  by  a  special  act  of 
Congress,  will  have  to  be  repurchased  from  bona  fide  holders,  probably 
at  high  figures. 

The  reconstruction  of  Winnibigoshish  Dam  in  concrete  will  cost  closely 
$100,000,  and  until  the  total  amount  is  provided  no  work  can  begin,  as 
it  is  all  in  one  cofferdam,  and  must  be  completed  as  soon  as  possible 
after  work  begins,  as  the  total  flow  of  the  Mississippi  will  have  to  be 
stored  in  the  reservoir  till  the  sluices  in  the  new  dam  can  be  operated. 

Leech  Lake  Dam  should  be  repaired  the  following  season,  and  the 
cost  will  be  $100,000.  There  is  less  height  of  dam  but  a  much  greater 
length  of  timber  work  to  be  replaced  with  permanent  construction. 

The  bydrological  party  stationed  at  St.  Paul  was  discontinued  early 
in  December,  the  amount  allotted  for  gauging  having  been  exhausted. 
No  advantage  is  seen  in  prosecuting  this  hydrological  work  unless  it  is 
made  much  more  complete  by  a  system  of  parties  at  numerous  points 
below  as  well  as  above  St.  Paul  to  trace  the  exact  efifects  of  the  release 
of  reservoir  waters.  It  is  believed  that  careful  measurements  for  a 
short  time  before  and  after  opening  the  reservoirs  at  the  summer  low- 
water  season  will  give  all  the  data  that  is  really  valuable.  These 
observations  can  not  be  made  this  season  on  account  of  the  failure  of 
Congress  to  pass  a  river  and  harbor  bill  at  this  session.  The  gaugings 
at  the  reservoir  dams  are  essential  to  their  proper  operation,  and,  being 
made  by  the  regular  dam  tenders,  cost  nothing.  They  give  excellent 
data  for  computing  the  proportion  of  run-off,  as  the  dam  tenders  are 
also  required  to  keep  complete  meteorological  records. 

The  steamer  General  Poe^  mentioned  on  page  2139,  Annual  Report  of 
1896,  proved  too  expensive  for  the  work  she  had  to  do,  so  she  was  taken 
out  of  the  water  and  laid  up.  The  small  amount  of  freighting  and  other 
transportation  required  can  be  more  cheaply  effected  by  hiring  local 
boats  when  occasion  demands. 

Amonnt  expended  to  Jane  30,  1807,  exclnding  ontstanding  liabilities,  $833,453  61. 
Amonnt   expended  daring  the  fiscal    year,  exclnding   ontstanding   liabilities, 
$7,927.70. 
Ontstanding  liabilities,  June  30, 1898,  $461.67. 
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The  expense  cliargeable  to  the  fiscal  year  has  been  divided  as  follows: 

Pokegania  Falls  Kesorvoir: 

Steamboat $199.99 

Land 2,746.33 

$2,885.72 

Gull  Lake  and  Crow  Wing  River  Basin:  Sarvey 66.67 

Pine  River  Reservoir:  Survey 1,136.28 

Hydrological  ezpenseB: 

St.  Paul  Station $9.03 

Anoka  Station 776.75 

Crow  Wing  Station 284.65 

General 30.00 

1,100.43 

Superintendence,  contingencies,  and  St.  Paul  ofiQ ce 2, 738. 59 

Total 7,927.70 

The  estimate  of  money  required  is  as  follows: 

Sur^'eys  of  all  reservoir  flo wage  lines $30,000 

Repairs  to  WinuibigosLinh  Dam 100,000 

Repairs  to  Leech  Lake  Daui 100,000 

Pine  River  dikes 10,000 

Contingencies,  say 30, 000 

Total 270,000 

There  is  now  appropriated  for  Gull  Lake  Beservoir  $56,000.  At 
lenst  this  sum  will  be  required  for  payments  for  lands  we  now  occupy 
without  legal  right,  if  the  new  surveys  verify  the  indications  of  the  par- 
tial surveys  actually  made.  As  the  construction  of  Gull  Lake  Beser- 
voir is  not  recommended,  the  $55,000  now  held  in  hand  for  building 
tliat  reservoir  should  be  made  available  for  the  purchase  of  lands  and 
execution  of  the  surveys  referred  to. 

For  commerce  benefited  by  the  reservoirs,  reference  must  be  made 
to  the  commercial  statistics  pertaining  to  the  Lower  Mississippi  Biver. 

Money  statement 

July  1, 1897,  balance  unexpended $72,046.39 

June  30,  1898,  amount  expended  during  fiscal  year 7,927.70 

July  1, 1898,  balance  unexpended 64,118.69 

July  1, 1898,  outstanding  liabilities : 461.67 

July  1, 1898,  balance  available 63,657.02 


[  Amount  that  can  beprofitably  expended  in  fiscal  vear  ending  June  30, 1900  *  270,000.00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Abttraot  of  appropriaHam. 


By  act— 

Approred  June  14, 1880 $75, 000 

Approved  March  3, 1881 150, 000 

Passed  August  2, 1882 300,000 

Approved  July  5,  1884 60, 000 

Approved  August  5, 1886 37, 500 

Of  August  11, 1888 12,000 


By  act — 

Approved  September  19, 1890  $80, 000 

Approved  July  13,  1892 60, 000 

Of  August  18, 1894 51,000 

Passed  June  3, 1896 80,000 

Total 905,500 


*Keqaired  for  renewal  and  repair  of  reservoir  dams,  t*^  contemplated  in  the  gen- 
eral deficiency  act,  approved  July  7,  1898. 
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A  A  3. 

OPERATING  AND   CARE   OF  RESERVOIRS  AT   HEAD  WATERS  OF 
MISSISSIPPI  RIVER. 

REFERENCE  TO  PAST  REPORTS. 

For  capacities  of  reservoirs,  map  of  region,  and  comparison  of  rain- 
fall and  run-off,  see  Annual  Report  Chief  of  Enffineers,  1896,  p.  1841. 
For  break  in  Pine  River  Reservoir,  see  Annual  Report,  18UG,  p.  1844, 
and  1897,  p.  2144.  For  diagram  sliowing  how  much  water  has  been 
stored  each  year  in  each  reservoir,  see  tliis  year's  report  on  Construc- 
tion of  Reservoirs  at  Head  Waters  of  Mississippi  River. 

WORK  OF  PAST  YEAR. 

The  dams  were  operated  and  small  current  repairs  were  made.  A 
change  in  the  method  of  supplying  the  men  in  charge  was  made.  For- 
merly they  were  subsisted  by  the  United  States,  as  it  was  impossible 
for  them  to  obtain  their  own  supplies  in  such  a  sparsely  settled  region 
at  any  reasonable  cost.  Railroad  facilities  have  now  increased  so  that 
the  pay  of  the  principal  dam  tender  has  been  raised  $25  a  month  and 
he  is  required  to  board  the  assistant  dam  tender  free  of  charge.  The 
system  has  worked  well  and  has  resulted  in  a  considerable  saving  to 
the  United  States. 

Winnibigoshish  and  Leech  Lake  dams  are  in  need  of  such  extensive 
repairs  that  their  reservoirs  can  not  be  again  filled  before  such  repairs 
are  made.  After  releasing  the  water  stored  in  them  this  spring,  which 
will  be  done  during  the  low-water  period  of  the  coming  summer  and 
fall,  the  sluice  gates  in  both  of  the  dams  will  be  opened,  and  no  attempt 
to  store  any  water  in  these  reservoirs  will  be  made.  To  do  otherwise 
would  be  to  court  disaster  to  all  the  territory  below  the  dams  for  some 
distance. 

Expenditares  to  Jane  30,  1897,  $72,396.75. 

Amount  expended  during  fiscal  year  ending  June  30,  1898,  exclusive  of  outstand- 
ing liabUities,  $20,497.19. 

Expense  chargeable  to  fiscal  year  1898  has  been  divided  as  follows: 

Pokegama  Falls  Dam : 

Operating $1,697.42 

Repairs 144.62 

Land  condemnation 207. 40 

$2,049.44 

Leeoh  Lake  Dam: 

Operating 1,251.02 

Repairs 163.95 

— 1,414.97 

Lake  Winnibigoshish  Dam : 

Operating 1,734.67 

Repairs 158.41 

1,893.08 

Pine  River  Dam: 

Operating 1,770.41 

Repairs 368.05 

Crevasse 1,329.72 

3,468.18 

Sandy  Lake  Dam : 

Operating 2,430.44 

Repairs 671.92 

3,102.36 

Superintendence,  contingencies,  and  St.  Paul  ofiQce 3, 184. 17 

Operating  steamboat  General  Foe 1,692.22 
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HjMlrological  expen«e8 $1, 109.99 

Operuting  expenses  applicable  to  all  re^ervoi rn 2, 175. 77 

Road  between  Leech  Lake  and  Winni bigoshisli  Lake 407. 01 

Total 20,497.19 

For  commercial  statistics  refereuce  must  be  made  to  the  reports  upon 
the  improvement  of  the  Mississippi  Biver. 

Money  statement. 

Jnly  1, 1897,  balance  nnexpended $2,734.18 

Allotted  August  4, 1897 23,870.00 

Repayments -•. 38.54 

26,642.72 
Jane  30, 1896,  amount  expended  during  fiscal  year 20, 497. 19 

Jnly  1, 1898,  balance  nnexpended 6,145.53 

July  1, 1898,  outstanding  liabilities 1,763.33 

Jaly  1, 1898,  balance  available 4^382.20 


Ahitraot  of  expenditures  by  fiscal  years. 

Daring  fiscal  year  ending  June  30, 1895 $6,416.19 

Daring  fiscal  year  ending  Jnne  30, 1896 30,800.15 

Daring  fiscal  year  ending  June  30, 1897 35, 180. 41 

During  fiscal  year  ending  June  30, 1898 20,497.19 

Total 92,893.94 


Ahstraot  of  allotments, 

January  25, 1895 $17,590.00 

June  15, 1895 18,852.91 

June  20, 1896 5,000.00 

July  24, 1896 23,471.98 

For  repairs  to  Pine  Kiver  Reservoir 7,481.88 

August  4, 1897 23,870.00 

Total 96,266.75 


Itemized  statement  of  expenditures  duHng  the  fiscal  year  ending  June  SO,  1898. 

Date. 

To  whom  paid. 

For  what  paid. 

Amount. 

1897. 
July    1 

Sundry  persons 

Pgy  roll  for  June  ..-• • 

$908.82 

do 

do 

213.88 

do 

do 

141.60 

Robert  A.  Smith,  P.  M 

P .  0.  box  rent 

1.60 

B.  Davenport,  Assistant  Eniriiieo  t- 

Travel  expenses..... 

3.80 

IfeilMo&ay 

Fseofteam rr,,. 

21.00 

Knhlo  &  Euerbe 

Drawing  materials 

Emergency  purchu.se8 

do 

89.06 

Sundry  persons ,. ........ 

19.23 

do"..'- 

22.96 

A.0atland 

Teamhlra 

20.00 
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Itemized  $tatement  of  expenditures  during  the  flecal  year  ending  June  SO,  189S — Cont'd. 


Date. 


To  whom  paid. 


For  what  paid. 


Amount. 


1897. 
July     6 
0 
12 


le 

26 
81 

Aug.    6 

12 

18 
10 


81 
Sept.  13 

IS 
14 
16 


24 
Oct      1 


28 
Nov.    5 


A.T.Klmball 

Buudry  penone 

C.L.Maynard , 

Thorp  &.  Martin  Co 

S.&J.W.K00P 

do :. 

W.  Potter  &  Co 

Boerin2er&  Co 

Cross  Juike  Logging  Co  . 

ArohiePurdy 

D.  M.  Clark  £  Co. 


North  American  Telegraph  Co. 
Western  Union  Telegraph  Co . . 

G.  W.Knoz 

SlippBros 

Northern  Paoiflo  Express  Co . . . 

Sundry  persons 

Western  Union  Telegraph  Co... 

Sundry  persons 

do , 

do 


.do. 


Northern  Pacifio  Express  Co 

Sundry  persons 

Griggs  Bros 

G.W.Knox 

W.  J.  &H.D.  Powers 

CluffBros 

Dulnth.  Superior  and  Western  Kailway  Co. . 

Itasca  Mercanlile  Co 

do 

Archibald  Johnson 

The  Western  Supply  Co 

Bobinson  &  Cary  Co 

Sundry  persons 

do 

Buff  &  Berger 

Sundry  persons 

do 

do 

Sam.  V.Morris 

N.H.  Witt 

CluffBros 

St.  Paul  Gas  Light  Co 

Archie  Purdy 

Patrick  Henrr 

George  Snetemger 

Buff  &  Berger 

Board  of  Water  Commissioners 

E.  P.  Wakefield 

W.Potter  &Co 

Sundry  persons 

Robinson  &,  CarvCo 

Itasca  Mercantile  Co 

Sundry  persons 

W.  A.  Jones,  Lieu  tenant- Colonel  Engineers 

Chas.  Wilson 

Adams  Express  Co 

W.  L.  Wakefield 

W.  J.  &  H.  D.  Powers 

W.  B.  Gwathniey 

Sundry  persons 

do. 


do 

.....do 

do 

Frank  N.  Allen 

Louis  Porrier 

Sundry  persons 

W.Potter  &  Co 

Archibald  Johnson 

Adams  Express  Co 

Capt.  Fredtrio  V.  Abbot. 

W.T.Hutchina 

Richard  Relph 

do 

Sundry  persons 

Col.  J.  W.  Barlow 

Sundry  persons 

.....do 


Use  of  team 

Pay  roll  for  June 

Butter 

Stationery 

Supplies 

Feed  and  oats 

Oilcloth 

Drawing  materials 

Lumber,etc 

Use  of  team 

Hardware,  etc 

Telegrams 

ink...J!i"!;jii";;;jjj!!!';! 

Coal  and  iron 

KxproAH  charees 

Pav  roll  for  July 

Telegrams 

Pay  roll  for  July 

do 

do 

...do 

Express  charges 

Emergency  purchases 

Sacks 

Feed,  lumber,  etc 

Hardware 

Hauling 

ReiiUl 

Mens  supplies 

do 

Travel  expenses 

Vise 

Anvil,  etc 

Pa>  roll  for  August 

do 

Repairs 

Pay  roll  for  August 

do 

....do 

Services 

Subsistence 

Hauling 

Gas 

Team  hire 

Travel  exi>enses 

do 

Repair  work 

Water 

Meat 

G  roceries 

Emergency  purchases 

Blocks,  etc 

Pork 

Emergency  purchases 

Mileage 

Transportation 

Express  charges 

Cranberries 

Hardware,  etc 

Repair  work 

Part  pay  roll  (office) 

Pay  roll  for  September 

do 

—  ..do 

Pay  roll  September  (office) . . 

Services  

Cord  wood 

Emergency  purchases 

Paint 

Travel  expenses 

Express  charges 

Milea-e 

Serv  i  ces 

....do 

....do 

Pay  roll  for  October 

Milea;re 

Pay  roll  for  October 

do 


$20.00 

747.50 

9.80 

8.50 

43.81 

40.66 

7,33 

106.53 

83.25 

8.00 

89.15 

4.10 

2.66 

.60 

7.63 

15.40 

320.00 

9.24 

372.95 

686.33 

IIU.OO 

14a  00 

0.15 

47.82 

115.74 

50.90 

9.61 

37.70 

10.66 

116. 45 

438. 38 

5.25 

7.20 

29.80 

75.50 

3U7.50 

9.20 

787.90 

149. 75 

110.00 

75.00 

3.47 

19.59 

1.04 

6.00 

.85 

'6.00 

29.03 

8.81 

5.15 

161.23 

7L04 

89.82 

11.50 

15.00 

19.94 

6.41 

1.05 

3.50 

45.69 

L50 

568.75 

829. 31 

110.00 

147.50 

166.00 

9.00 

24.38 

42.29 

3.00 

7.70 

.75 

8.62 

60.00 

78.00 

12.00 

755.00 

46  28 

144.50 

110.00 
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Itemized  $tatement  of  expenditures  during  the  fiscal  year  ending  June  30, 1898 — Cont'd. 


Date. 


To  whom  iMdd. 


For  what  jwid. 


Amount. 


1897. 
Kov.    5 


Deo.    1 

4 
8 

17 


1898. 
Jan.  6,7 
6 


14 


10 
25 
29 

Feb.    2 


Board  of  Water  Commiasioners . 

George  O.  Davie 

St  Paol  Gas  Light  Co 

Angost  Schuetze 

Cam. Frederlo  V.Abbot 

H.J9.Perrtaie 

Patrick  Henry 

Capt.  Frederic  V.Abbot 

W.Potter&Co 

North  American  Telegraph  Co. . 

Ballard  City  Expreaa  Co 

Griggs&Co 

St.  Paol  Gas  Light  Co 

Board  of  Water  Commiasioners  . 

Sundry  persons 

Adams  Express  Co 

George  Muler 

Beckfelt  &  Mather 

Kobinson  &CaryCo 

Sundry  persons 

J.A.Qai£g 

W.  J.  6l  uTD.  Powers  . 


Western  Union  Telegraph  Co... 

J.  F.Metzger 

Richard  Belph 

Sundry  persons 

do 

Oppenheim  A  ICalman 

Sundry  persons 

Board  of  Water  Conmiissioners . 

Sundry  persons 

D.D.MoLennaa 

Alexander  Kittson 

W.S.Clnff 

Charley  Drum  beater 

Sundry  persons 

Northern  Paclflo  Express  Co 

A.Pardy 

Sundry  persons 

do 

George  Snetsinger 

H.Bosenblatt 

MackBoseal 

Archibald  Johnson 


Sundry  persons 

do 

do 

.....do 

M.V.Fnller&Co 

J.A.Quigg 

Sundry  persons 

W.  J.  iH.D.  Powers 

Brainerd  &  Northern  Minnesota  Kailway  Co. 

W.Potter  &  Co 

D.D.  McLennan 

James  Tiemey 

Dulnth,  Superior  6l  Western  Railway  Co 

St.  Paol  Gas  Light  Co 

Kuhlo  &  Ellerbe 

Thompson  Rubber  Co 

Robinson  &  Cary  Co 

Charley  Dmmbeater 

J.A.Quigg 

Northern  Pacific  Express  Co 

Northwest  Engineeiing  Co 

E.  A.  Brown 

Adams  Express  Co 

Eugene  Libby 

Sundry  persons 

Western  Union  Telegraph  Co 

Duluth,  Superior  and  Western  Rwy .  Co 

Sundry  persons 

D.D.  McLennan 

Smith  ARiddell 

W.  V.  Fuller  &  Co 

Adams  Express  Co 

Sundry  persons 

do 

Brown,  Tracy  A  Co 


Water 

Team  hire,  etc 

Gas 

Services 

MUeage 

Services 

Travel  expenses 

Mileage 

Brau  and  oil  meal 

Telegrams 

Drayage 

Candles 

Gas 

Water 

Emergency  purchases  . . 

Express  charges 

Skiff 

Subsistence , 

Rope 

Emergency  purchases  .. 

Meals 

Repairs,  etc 

Telegrams 

Fresh  meat 

Services 

Pay  roll  for  November  . 

....do 

Rent  of  storeroom 

Pay  roll  for  November  . 

Water 

Pa}*  roll  for  November  . 

Services 

Fresh  meat 

Transportation 

Fre«h  meat 

Pay  roll  for  November. , 

Express  charges 

Team  hire 

Emergency  purchases  . 

do 

Travel  expenses 

H*y, 

do , 

Travel  expenses 


Pay  roll  for  December 

...T.do 

.-..do 

do 

Lumber  and  tarred  paper. 

Meals 

Pay  roll  for  December 

Gas  pipe 

Transportation! 

Hardware 

Services 

.....do 

Transportation 

Gas 

Meter  repairs 

MopMrringer 

Steam  hose  and  fittings . . . 

Fresh  meat 

Meals  and  lodging 

Express  ohargea 

Sal-ammoniac,  etc 

Repairs  to  timer 

Express  charges 

Hay 

Pay  roll  for  January . 


Pay  rou  for 
Celepams. 


Pay  roll  for  January. 

Services 

Flanges 

Lumber 

Express  charges 

Pay  roll  for  January. 

do 

Stotionery,  eto 


$L75 

11.00 

.15 

35.00 

16.26 

117.00 

13.46 

30.28 

13.35 

4.47 

6.00 

.75 

.52 

1.25 

10.00 

6.60 

34.00 

70.66 

29.84 

10.54 

2.00 

9.63 

45.48 

31.60 

90.00 

369.28 

206.00 

6U.U0 

80.00 

L25 

116.00 

8.33 

2.84 

6.80 

5.00 

110. 00 

.60 

25.00 

15.18 

2.25 

6.15 

7.00 

4.00 

6.22 

238.00 

350.00 

80.00 

116.00 

19.57 

2.0O 

110.00 

16.00 

4.70 

2.60 

10.00 

2.00 

20.72 

.66 

1.75 

1.75 

32.00 

3.90 

5.50 

.80 

.75 

1.50 

1.60 

6.00 

155.00 

16.04 

.59 

305.00 

10.00 

L50 

64.00 

1.66 

121.00 

80.00 

8.02 
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Itemized  etatemeni  of  expendituree  during  the  fiscal  year  ending  June  SO,  1898— ConiW. 


Date. 


To  wbom  paid. 


For  what  i»aid. 


Araoant. 


1898. 
Peb.     8 
21 


Mar.    1 
2 


29 

31 
Apr.    2 


liay     4 


27 
fuue    1 

4 


U 


Sundry  persone 

Itasoa  Mercantile  Co 

Beokfelt  &  Mather 

St.  Paul  Gas  Light  Co 

BertCampbeU 

St.  Paul  and  DuluthRRCo 

Sundry  persona 

do 

do 

D.  D.  McLennan 

Sundry  persons 

do 

George  Snetsinger 

Sundry  persons 

Pullman  Palace  Car  Co 

Adams  Express  Co 

F.  E.  Messing 

A.L.Hannan  &Co 

Sundry  persons 

do 

do 

Will  NYsbYtV.r//.y/////////////////.""' '. 

Mrs.  Mary  Denesen 

Sundry  persona 

Northwestern  Telephone  Exchange  Co  . 

McQuillan  Bros 

Sunary  persons 

Gheorge  Marino 

MlchaudBros 

Sam.  V.Morris 

E.  B.  Meyrowits 

Oakley  G.  Haines 

Thos.F.MoGlynn 

Sundry  persons 

John  wade 

Sundry  persons 

George  Marino 

8nn(»y  persons 

.....do 

....do 

....do 

J.  F.  Barnard 

Sundry  persons 

do 

do 

do 

do 

George  Mariuo 

Sundr\'  poriions 

F.CBofin 

Frank  A.  Allen 

W.J.&H.D.  PowoiH 

.....do..... 

John  Jackson 

do 

ItascA  Mercantih^  Co 

L.  F.Knox 

Archibald  Johnson 

....do 

....do 

Sundry  ptTHon  r 

A.D.&P.R  Brooks 

Zimmerman  BroH 

Sundry  persons 

....do 


Pay  roll  for  January. . . 

Paper,  nailSf  eto 

Mess  supplies 

Gas 

Travel  expenses 

Transportation 

Pay  roll  for  February  . 

do 

do 

Senrioes 

Pay  roll  for  February  . 

do 

Travel  exi>enses 

Part  pay  roll,  March . . . 

Transportation 

Express  charges 

Stamp 

Clock 

Pay  roll,  March,  part. . . 

Pay  roll  for  March 

.....do 

do 

Repairs  to  timber 

Washing  towels 

Pay  roll  Tor  March 

Telephone  service 

Plumbing 

Pay  roll  for  March 

Services  

Matches 

Part  pay  roll,  April 

Photogiaphic  supplies. 

Part  pay  roll.  April 

Pay  roll,  Miirch 

Part  pay  roll,  April 

Services,  April , 

Pay  roll  for  April 

Services  

Pay  roll  for  April 

do 

do 

....do 

Lumber 

Pay  roll  for  May 

do 

.....do 

do 

...do 

Services  

Pay  roll.  May 

Hauling 

Team  hire 

Hardware 

do 

Hay 

Team  liire 

Subsistence 

Lumber 

Traveling  exjienses 

do 

....do 

Pay  roll,  Juno,  part 

Hanlware 

Photograph  pupplies 

Pay  roll.  J  nne,  part 

I'ay  roll,  June 


$12:).  00 

17.05 

414.94 

.13 

l.-W 

10.54 

355.00 

105.00 

116.00 

10.00 

86.00 

80.00 

».50 

233.  00 

16.00 

l.:i6 

.30 

4.00 

358. 58 

355.00 

115.00 

105.00 

1.00 

4.50 

80.00 

5.90 

20.00 

80.00 

10.00 

LIO 

75.00 

1.90 

50.00 

6.00 

50:i,  50 

100.00 

318. 00 

10.00 

86.  OU 

155.  00 

105. 00 

80.00 

145. 78 

157.50 

150. 19 

283.00 

i:m.oo 

H9.00 

10.00 

105. 00 

203. 83 

11.00 

19.77 

1.58 

5.00 

11.00 

186. 30 

32.04 

7.15 

6.93 

11.00 

155.00 

.85 

4.43 

515.00 

137.20 


Total  voucher  expenditures . . 
Treasury  settlements  during  year. 

Total  expenditores 


L»0, 249. 26 
247. 93 


20, 497. 19 
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APPENDIX    A  A — REPORT   OP   MAJOR   ABBOT. 
Outstanding  liabilities  June  SO,  189S, 


1821 


To  whom  owing. 


On  acconnt  of— 


Amount. 


Pioneer  PresB  Co 

Ryan  Drag  Co 

Northwestern  Telephone  Exchange  Co  . 

A.Purdy 

Sundry  persona. 

George  Marino 

Neil  McKay 

Payroll 

John  Jackson 

Frank  N.Allen 

Payroll 

Do 

Do 

Mike  Sweeney 

CH.Marr 

B.C.  Finnegan 

John  Jackson 

Archibald  Johnson 

George  Lvdick 

Western  tJniou  Tulesraph  Co 

Kailroads 


Total 

Expended  to  June  30, 1898  . 


Printing 

Soap 

Telephone  service 

Team  hire 

Pay  roll,  June 

Servioes 

Board  of  emp1o\  ees 

Sundry  persons 

Team  hire 

...do 

Sandy  Lake 

Leech  Lake 

WinniWgo^hi8h 

Fresh  meat 

Freight 

Meals 

Hay 

Traveling  expenses 

ITaulIng 

Telegrams 

Unsettled  freight  accoants  outstand- 
ing. 


$15.76 

.75 

9.05 

6.00 

131. 20 

10.00 

24.00 

826.38 

42.00 

25.00 

155.00 

280.00 

86.00 

3.00 

63.27 

4.00 

7.60 

8.15 

10.  UO 

6.28 

550.00 


1,763.33 
20,497.19 


A  A  4. 

IMPROVEMENT  OF  CHIPPEWA  RIVER,  INCLUDING  YELLOW  BANES, 

WISCONSIN. 

REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  and  project,  see  Annaal  Beport  Chief 
of  Engineers  for  1868,  page  306.  For  project  for  wing  dams,  see  Annual 
l?e])ort,  1876,  page  379;  1876,  page  707;  1877,  page  574;  1878,  page  729 ; 
1879,  page  1169.  For  revetting  banks,  see  report  for  1879,  page  1172. 
For  fall  description  and  statement  of  revisions  of  projects,  see  Annual 
Keport,  1896,  page  2183. 

WORK  OP  PAST  YEAR. 


During  the  fall  months  repairs  were  made  to  a  few  dams.  During 
the  winter  stone  was  quarried  and  delivered  near  the  sites  of  the  dams 
to  be  worked  on  during  the  summer  of  1898.  For  detailed  information 
reference  should  be  made  to  the  appended  report  of  my  assistant  engi- 
neer, Mr.  E.  Davenport. 

Total  ezpenditaieBy  excluding  ontetanding  liabilities^  to  June  30, 1897,  $183,884.57. 
Total  expenditures,  excluding  outstanding  Uabilities,  during  fiscal  year  ending 
June  30, 1898,  $4,030.95. 
Outstanding  liabilties  on  Juno  30, 1898,  $792.44. 

The  expense  properly  chargeable  to  fiscal  year  ending  June  30, 1898, 
has  been  distributed  as  follows : 

Superintendence,  general  contingencies,  and  St.  Paul  office $1, 190.38 

Plant  and  care  of  property 812.22 

Repair  of  Enu  (Grille  Dam 670.00 

Construction  of  dam  at  Dead  Lake 905.69 

General  work 552.66 

Total 4,030.95 

The  work  is  in  the  collection  district  of  Milwaukee,  Wis. 
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Money  statement 

July  1, 1897,  balance  unexpended $7, 890. 43 

Jane  30, 1898,  amount  expended  during  fiscal  year 4,030.95 

July  1, 1898,  balance  unexpended 3, 859. 48 

July  1, 1898,  outstanding  liabilitiea 792.44 

July  1, 1898,  balance  available 3,067.04 

{Amount  (estimated)  required  for  completion  of  existing  project 80, 737. 72 
Amounttbatcanbeprofitably  expended  in  fiscal  yearending  J  une30, 1900    80, 737. 72 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Ahsiraot  of  appropriations. 


By  act — 

Approved  August  14, 1876. . .  $10, 000 

Approved  June  8, 1878 10, 000 

Approved  March  2, 1879 8, 000 

Approved  June  14, 1880 10, 000 

Approved  March  3, 1881 10, 000 

Passed  August  2, 1882 65,000 

Approved  July  5, 1884 15, 000 

Approved  August  5, 1886 ....  18, 750 


By  act — 

Of  August  11, 1886 $10, 000 

Approved  September  19, 1890    10, 000 

Approved  July  13,  \H9'2 5, 000 

Of  August  18, 1894 10, 000 

Passed  June  3, 18!!G 10,000 


Total 191,750 


COlfMSRCIAL  STATISTICS. 

CfomparaHve  ttaiement  of  lumber,  laths,  shingles,  pickets,  and  logs. 


Year. 


1878. 
1879. 
1880. 
1881. 
1882. 
1H83. 
1884 
1885. 
1886. 
1887. 
1888. 
1B89. 
1890. 
1891. 
1892, 
1893, 
1894, 
1893, 
189«. 
1897, 


Lamber. 


FeetB.M. 

154,119.860 
248, 932, 000 
825.150,000 
342,887,000 
375, 000, 000 
269.094.203 
298,344,591 
374,138,443 
207, 205, 672 
186, 826, 521 
161. 309, 512 
158,938,294 
166,477,966 
152,040,386 
144,651,150 
159,180,534 
128,703.908 
130,117,213 
104,715,810 
08,394,813 


Numb&r. 

40,000,000 

62,044,000 

100, 857, 750 
64, 787, 000 
66,000,000 
82,643,500 
88. 905, 520 
95,992,900 
77, 729, 630 
64,725,580 
60,544,370 
50,487,355 
46. 234, 673 

107,841,850 
46, 451, 170 
43,938,210 
33,550,370 
29,928,099 
28,952,480 
25,180,030 


Shingla 


ri^(imi,ooo 

liit^  1^2,  (too 
74.  lliS.  150 

iai,4:c.ooo 

luO,  ("HfO.OOO 
I  JO,  7:^4,  tlOO 

iq:\  y^ij,  220 

lfi£,40.\T50 
130,516^300 
Be,  348, 900 
112,053,075 
7i*.  4911,  500 
4a.^«)/iSlO 

iog,3-'^puoo 

108,774,500 

74,  im,  '2m 

flii,  718,  noo 

f-ti,H]4ji00 
[►4.  (i^ii,  DOO 


Picketa. 


Number. 

10,  UOO.  000 

12, 000, 000 
2,423,940 
1, 880, 000 
2,200,000 
1,497,948 
1.840.278 

75,000.000 

1,934.340 

8,023,235 

1,500.320 

2,344,786 

1,222,989 

1,258,850 

1,507,050 

1,940.525 

1,420,618 

581,705 

840,184 

888,449 


ToUd  ton. 
nage,  ex- 
clusiTe  of 
loose  logs. 


Tons. 


325,971 
320. 1&6 
342. 350 
314, 086 
410,960 
459, 506 
333, 157 
327,550 
258,776 
250,080 


Loose  logs. 


Feet  B.  M. 
UDknown. 
250.000,000 
300, 000, 000 
300,000,000 
850.000.000 
450,000,000 
634, 674, 176 
600,000,000 
465. 000. 000 
404.302,650 
642, 437, 000 
400,518,720 
606, 992. 790 
284,113,430 
632, 350, 670 
488, 926. 000 
250,045,730 
292. 640, 000 
297,391,000 
203,598,900 


Comparative  statement  of  freight  and  passengers. 


Year. 

Steam- 
boats. 

SSifeS! 

Passen* 
gers. 

Year. 

Steam- 
boaU. 

Freight 
carried. 

Passen- 
gers. 

1878 

4 
4 
4 
3 

Poundi. 
Unknown. 
6,840,000 
3, 440, 000 
3. 932, 000 

Unknown. 
8.730 
11. 240 
16,989 

1882 

3 

3 

2 

a\ 

Pound9. 
2,640,000 
8, 184, 000 
1,500,000 

10,490 
4,000 
5,500 

1879 

1883 

1880 

1884 

1881 

1885  to  1896 

•  One  hundred  and  eight  tons  burden  and  2  feet  draft* 
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Bat  one  steamboat  plied  regularly  on  the  river  since  1885.  This  boat,  the  Phil 
Shedcel  (108  tons  burden  and  2  feet  draft),  ran  from  the  month  to  Dnnville,  about 
halfway  between  the  mouth  and  Ean  Claire,  to  assist  The  Knapp,  Stout  &  Co.  Com- 
pany's rafts  in  floating  down  the  river.  Her  passengers  and  freight  were  ooniined 
entirely  to  the  company's  rafting  busiuess. 


report  of  mr.  r.  davenport,  assistant  rnginebr. 

United  States  Engineer  Office, 

St.  Paulf  Minn.,  June  SO,  1898, 

Captain:  The  following  report  of  operations  on  the  Chippewa  River,  Wisconsin, 
darice  the  fiscal  year  ending  June  30,  1898,  is  respectfully  submitted: 

Work  ou  the  river  in  1897  was  confined  entirely  to  the  repair  of  the  dams  at  Plum 
Island;  Dam  No.  1,  repaired  and  raised  for  about  40  feet  in  length,  and  Dam  No.  2, 
repaired  and  raised  for  about  150  feet  in  length.  Material  used,  brush  fascines,  80 
cords ;  riprap  stone,  25  cords.  Cost  of  completed  work,  stone  and  brush  in  place, 
$4.68i  per  cord. 

Commencing  in  February,  1898,  two  barges,  length  50  feet,  width  14  feet,  depth  3 
feet  6  inches,  were  built  for  the  Chippewa  River  work  at  St.  Paul  Park,  Minn.  The 
boats  were  completed  and  launched  in  May.  The  material  used  in  the  construction 
of  the  boats  was  Washington  fir.  Cost  in  detail :  Lumber,  24,860  feet  B.  M.,  $369.05 ; 
labor,  $406.28;  iron,  boat  spikes,  etc.,  $62.62;  paint,  etc.,  $6.45;  rent  of  boat  yard, 
$10.    Total  cost  for  the  two  barges,  $854.40. 

On  the  river  this  season  operations  have  been  confined  so  far  to  the  collection  of 
material  for  the  repair  of  Eau  Galle  Dam — 105  cords  of  riprap  stone,  at  $5.25  per  cord 
delivered,  and  200  cords  of  brush  fascines  now  under  contract,  at  92  cents  per  cord; 
and  the  construction  of  a  brush  and  stone  dam  at  Dead  Lake  Bar — ^201.1  cords  of  rip- 
rap stone,  at  $4.49  per  cord  delivered,  600  cords  of  brush  fascines  under  contract 
for  delivery,  at  97  cents  per  cord.  This  work  is  proposed  to  be  commenced  in  July, 
as  soon  as  the  material  now  under  contract  is  delivered  and  the  river  is  at  a  favor- 
able working  stage. 

Mr.  A.  O.  Powell,  assistant  engineer,  was  in  charge  of  the  field  operations  on  this 
work  until  November  18,  1897. 

Very  respectfully,  your  obedient  servant, 

R.  Davenport,  Atiaistani  Engineer. 

Capt.  Frederic  V.  Abbot, 

Corj^s  of  Engineer 8 f  U,  8,  A. 


A  As. 

IMPROVEMENT  OF  ST.  CROIX  RIVER,  WISCONSIN  AND  MINNESOTA. 
REFERENCE  TO  PAST  REPORTS. 

For  project,  see  Annual  Report  of  the  Chief  of  Engineers  for  1897, 
page  2154.  This  also  gives  a  history  of  the  work,  and  of  the  changes 
in  estiraates,  including  Congressional  action  relative  to  improvement 
at  Stillwater  Harbor. 

WORK  OF  PAST  YEAR. 

A  few  dams  were  repaired,  and  a  small  pump  dredge  was  built  for 
about  $5,000  to  dredge  in  Stillwater  Harbor. 

For  details  reference  should  be  made  to  the  appended  report  of  Mr. 
B.  Davenport,  assistant  engineer. 

Total  expenditarea,  exclnding  outBtanding  liabilities,  to  Jnne  30, 1897,  $114,687.19. 
Total  expenditnres,  ezcJadine  outHtanding  liabilities,  during  fiscal  year  ending 
June  30,  1898,  $7,467.89. 
Ontstanding  liabiUtles  Jane  30, 1888,  $1,293.68. 
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The  expense  properly  chargeable  to  fiscal  year  ending  Jane  30, 1898, 
has  been  distribnted  as  follows: 

SnperintendenGe,  general  contingeuoies,  and  St.  Panl  office $1, 277.51 

General  work 1.103.15 

Constraotion  of  dredge •  5,087.23 

Total 7,467.89 

This  work  is  in  the  collection  district  of  Minnesota,  of  which  St.  Panl  is  the  port 
of  entry  and  St.  Vincent  a  subport. 

Money  statement 

Jaly  1, 1897,  balance  unexpended $12,812.81 

June  30, 189i8,  amount  expended  during  fiscal  year 7, 467. 89 

July  1/ 1898,  balance  unexpended 5,344.92 

July  1, 1898,  outstanding  liabilities : 1,293.68 

July  1, 1898,  balance  avaUable 4,051.24 

{Amount  (estimated)  required  for  completion  of  existing  project 9, 000. 00 

Amount  that  can  be  profitably  expended  intiscalyear  ending  June  30, 1900  9, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Ahatraot  of  apprapriation$. 


By  act— 

Approved  June  18, 1878 $10, 000 

Approved  March  3, 1879 8, 000 

Approved  June  14,  1880 10, 000 

Approved  March  3, 1881 8, 000 

Passed  AuguRt  2, 1882 30, 000 

Approved  July  5, 1884 9, 000 

Approved  August  5, 1886 7, 500 


By  act— 

Of  August  11, 1888 $10,000 

Approved  September  19, 1890      8, 000 

Approved  July  13, 1892 8, 000 

Of  August  18, 1894 4,000 

Passed  Junes,  1896 15,000 

Total 127,500 


COMMEKCIAL  STATISTICS. 


Comparative  staiefneni  of  sieamhoata  and  barges,  freight  and  paseengere  carried,  and 
lumber  and  logs  towed  and  rafted  on  the  St,  Croix  liiveTf  Wisconsin  and  Minne$ota, 


STEAMBOATS  AND  BARGES. 


Freight  and  pas- 
senger business. 

Steam- 
boats in 

towing 
and  raft- 
ing busi- 
ness. 

Year. 

Freight  and  pas- 
senger business. 

Steam- 
boats in 
towing 
and  raft- 
ing busi- 
ness. 

Year. 

Steam- 
boats. 

Barges. 

Steam- 
boate. 

Barges. 

Ig78 

8 
8 
8 
2 
8 
3 
8 
4 
6 
8 

8 
12 
29 
40 
77 
51 
30 
50 

*»  , 
58 

1888 

1 

1 

a2 

1 

8 

1 
3 

58 
52 

1879 

1889 

1880 

1890 

126 

1881 

1891 

M30 

1882 

24 
25 
25 
33 
88 
40 

1892 

M22 

1883 

1893 

6127 

1884 

1894 

al 

2 

660 

1886 

1895 

^«o 

1886 

1890 

1887 

1897 

600 

a  One  hnndre<l  and  seventeen  tons  harden  and  18  inches  draft. 
b  From  35  to  240  tons  burden  and  2|  to  8|  feet  draft. 
•Unknown. 
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1825 


Comparative  statement  of  steamboats  and  barges,  frHght  and  passengers  carried,  etc.,  on 
the  St,  Croix  River,  Wisconsin  and  Minnesota — Continued. 


FREIGHT  AND  PASSENGERS. 

Year. 

Freight  carriod. 

Pasaen- 

Tear. 

Freight  carried. 

Pasaen- 

Lumber. 

Wood. 

Total. 

oarried. 

Lnmber. 

Wood. 

Total. 

carried. 

ia78 

Tons. 
(a) 
(a) 
(a) 
(«) 
(a) 
(a) 
(a) 
(a) 
(ff) 

Tims, 

(a) 
{a) 
(a) 
(a) 
(«) 
(a) 
(«) 
(a) 
(a) 

Ton9, 
10,000 
23,893 

(a) 
17,500 
30.000 
31, 5(K) 
40,000 
42,500 
90,450 

16,000 
9,244 
(a) 
11,015 
10,800 
12,800 
4,000 
10,647 
12,756 

1887 

Tons, 
(a) 
5,200 
5.900 
7,139 
100 
8.205 
(«) 

Tons. 

a 

4,100 

6,796 

200 

(c) 

(«) 

(«) 

Tons. 

28,600 

90,564 

10,000 

613,  la 

800 

8,205 

(«) 

(«) 

9.872 

1879 

1888 

1880       ..  . 

1889 

1881 

1  18IM) 

1882 

1891 

651 

1883 

1894 

(0 

lieu 

1884 

1  1895  

1885 

1896 

1886 

i  1897  

1 

a  Unknown.  b  Inclading  209  tona  of  general  merchandise. 

RAFTED  LOGS  AND  LUMBER. 


«None. 


Year. 

Rafted  logs 
towed  out 
of  St.  Croix 
River  (esti- 
mated). 

Rafted  lumber  towed  out  of  St.  Croix  Rirer. 

Total  ton- 

nage,  ex- 

elusive 

of  loose 

logs. 

Loose  logs  run  on  rlTer 
above  Stillwater. 

Lnmber. 

Shingles. 

LathB. 

Pickets. 

FeetB.M. 

Tons. 

1878.. 

FsstB,M. 

70,0«0,000 
117,000,000 
200,000,000 
186,000,000 
180,000,000 
106,000,000 
176,000.000 
150,000,000 
115,000,000 
176.000,000 
186.000,000 
161^000,000 
260.000,000 
209,238,490 
250,000,000 
160,000,000 
160,000,000 
213.000,000 
168,800,000 
179,228,000 

FestB.M. 

Number. 

Number. 

Number. 

Tons. 

1879.. 

1880  . 

1881.. 

1882  . 

1888.. 

1884.. 

1886 

1886.. 

1887 

alOO,000,000 
114,610,066 

81,817,070 
116,403,000 
110,984,084 
126,508,520 

63,664,209 
106.912,808 
133,803,815 

67,689,498 

70,699,400 

1888 

040,079,600 
38|633,000 
46,007,000 
82,016,760 
51,950,000 
23.196,500 
88,861,250 
22,621,250 
7,893,750 
23,371,600 

023,661,800 
23,226,575 
83,861,900 
81,182.350 
87,887.200 
18,413,720 
28,885,600 
33.733,935 
16,961,700 
23,886,060 

a570,820 

90,800 

278,580 

678,240 

261,040 

118,580 

1,059,420 

340,096 

40,000 

180,400 

a706,867 
697,244 

1,104,100 
94^767 

1,179,549 
707,746 

.806,888 

1,021,884 
724,204 
815,846 

US:: 

1801.. 
1892.. 
1893.. 
1894.. 
1896.. 
1896.. 
1887.. 

0460,000,000 
315,231.300 
486,899,770 
369,468,740 
281,470,400 
878,062,860 
821,764,580 
811,084,870 

01,610,000 
1, 103, 310 
1,629,149 
1,868,141 
9A6,146 
1,305,720 
1,128,176 
1,088,794 

a  Unknown  previous  years. 


report  of  mr.  r.  davbnpout,  assistant  enoinser. 

Unitbd  States  Engineer  Office, 

St,  Paul,  Minn.,  June  SO,  1898. 

Captain  :  The  following  report  of  operations  on  the  improyement  of  the  St.  Croix 
Rixer,  Wisconsin  and  Minnesota,  during  the  fiscal  year  ending  June  30,  1898,  is 
respectfully  submitted: 

The  work  on  the  river  during  the  last  half  of  the  season  of  1897  was  between  Still- 
water and  Tavlors  Falls,  and  consisted  of  the  removal  of  snags,  etc.,  from  the  chan- 
nel in  the  vicinity  of  Taylors  Falls,  and  of  the  repair  of  brush  and  stone  dams  on 
the  river  below^  as  follows : 

Deadheads  and  snags  removed  from  channel  at  Taylors  Falls 250 

Rock  removed  from  channel  at  Osceola cuhic  yards..     10 

Leaning  trees  cut  and  removed 2 

Repaired  Folsom  Island  Dam,  No.  3 using-  37  cords  brush  and   30  cords  stone 

Repaired  Folsom  Island  Dam,  No.  2 using    13  cords  brush  and   10  corda  stone 

Repaired  S weesys  Dam,  No.  1 using    1 5  cords  brush  and   42  cords  stone 

Repaired  Lime  Kiln  Dam,  No.  1 using     6  cords  brnsh  and    10  cords  stone 

Repaired  Tine  Tslnn«l  Dam,  No.  1 using    15  cords  brush  and    37  cords  stone 

Repaired  Pine  Island  Dam,  No.  2 usiug    25  cords  brush  and    32  cords  stone 


Total  material 

BNG  98 ^116 


110  oords  brush  and  161  cords  stone 
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The  brash  and  stone  was  collected  by  the  crew  in.  the  vicinity  of  the  work.  The 
cost  of  the  material,  stone  and  brash,  in  the  work  was  $2.66  per  cord. 

Season  of  1898:  Early  in  February,  1898,  the  work  of  constracting  »  6-inch 
hydraulic  dredge  for  the  St.  Croix  River  at  Stillwater  was  commenced  at  St.  Paul 
Park,  Minn.  The  dredge  was  completed  in  May.  The  dimensions  of  the  dredge  are  as 
follows:  Hull,  length,  §0  feet;  width,  22  feet;  depth, 5  feet.  The  material  used  was 
mainly  Washington  fir.  The  machinery,  on  a  llnsh  deck,  is  covered  by  a  deck  house 
57  feet  long,  12  feet  wide  forward,  18  feet  wide  aft.  Above  the  deck  house  is  a 
small  cabin,  used  for  kitchen,  dining  room,  and  oftico,  28  feet  long  by  12  feet  wide. 
Bank  rooms  are  p;'ovided  for  crew  of  8  men  on  the  main  deck.  The  dredge  is 
fitted  with  the  following  machinery:  One  iO-horsepower  boiler;  1  hoisting  shaft, 
with  15-horsepower  engine,  fitted  with  spud  hoist  drums,  rope  spools,  hoisting  drum 
for  agitator,  eic. ;  1  steam  force  pump  for  boiler  feed,  water  jet,  fire  purposes,  etc. ; 
one  6-iu"h  hydraulic  pump  and  engine;  1  agitator  with  IS-horsepower  engine.  The 
dredge  is  snpplied  with  50  feet  of  suction  ]>ipe  and  300  feet  of  conveyor  pipe. 

The  cost  of  the  dredge,  completed,  was  $5,041.33,  divided  as  follows:  Machinery, 
$2,826.19;  lumber,  $810.83;  labor,  $1,129.77;  iron,  boat  spikes,  etc.,  $146.28;  oakum, 
$31.25;  hardware,  $15.38;  paint,  $17.88;  roofing  material,  $33;  blacksmith  coal,  $15.75; 
rental  of  boat  yard,  $15. 

Forty-seven  thousand  six  hundred  and  forty-five  feet  B.  M.  of  lumber,  mainly 
Washington  fir,  was  used  in  the  construction  of  the  boat. 

Four  barges,  of  an  average  length  of  4^  feet  and  width  of  12  feet,  were  purchased 
and  repair^  for  a  conveyor-pipe  support,  at  a  cost  of  $135. 

After  the  completion  of  the  work  at  St.  Paul  Park,  the  dredging  fleet  was  removed 
to  Stillwater,  Minn.,  where  the  machinery  is  now  being  tested  and  prepared  for  the 
regular  work.    Operations  so  far  iiave.  howover,  been  materially  interlered  with  by 
a  very  high  stage  of  water  on  the  St.  Croix  River  at  that  point. 
Vory  respectfully,  your  obedient  servant, 

R.  Davenport,  Asaisiant  Engineer* 

Capt.  Frkdkric  V.  Abbot, 

Corps  of  EnginterSf  U.  S.  A. 


A  A  6. 

IMPROVEMENT  OF  MINNESOTA  RIVER,  MINNESOTA. 

The  commerce  of  the  territory  lying  adjacent  to  this  river  is  mostly 
carried  by  the  railroada  along  its  conrse,  and  no  increase  of  boat  traflic 
has  followed  the  work;  done  for  improving  the  navigable  depth.  As 
the  balance  of  the  last  appropriation  was  only  $2.35,  authority  was 
asked  and  obtained  to  drop  this  river  from  the  list  of  works  in  my 
charge.  The  balance  was  turned  into  the  Treasury,  and  no  further 
reports  will  be  submitted  unless  the  project  is  revived  by  further 
appropriations. 

Amount  expended  to  June  30,  1897,  on  all  parts  of  the  river, 
$131,370.45. 

Amount  expended  during  fiscal  year  ending  June  30, 1898,  $127.20. 

Money  stutement 

July  1, 1897,  balance  unexpended $129.55 

June  SO,  \S9S,  amount  expended  during  fiscal  year 127. 20 

Returned  to  the  Treasury  of  the  United  states 2.35 


Abstract  of  appropriaiione. 


By  act — 

Approved  March  3, 1867 $87, 500 

Approved  J  uly  11. 1870 10, 000 

Approved  March  3, 1871 10, 000 

Approved  June  10, 1872 ....  10, 000 

Passed  March  3, 1873 10, 000 

Approved  J  une  23, 1874 10, 000 

Approved  Marcb  3, 1875 10,  000 

*0f  this  amount^  $2.35  was,  in  June,  1808,  deposited  in  the  Treasury  of  the  United 
8tateii. 


By  act — 

Approved  August  U,  1876. -  $10, 000 

Approved  J  une  18, 1878 ....  10, 000 

Of  August  11, 1888 10, 000 

Passed  Junes,  1896 4,000 

Total •131,500 
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A  A  7, 

IMPROVEMENT  OF  THE  RED  RIVER  OF  THE  NORTH, . MINNESOTA,  AND 

DAKOTA. 

REFERENCE  TO  PAST  REPORTS. 

For  physical  characteristics,  see  A  nn  aal  Report  of  Chief  of  Engineers, 
for  1874,  p.  295;  1875,  p.  370;  LS78,  p.  730;  1870,  p.  1192.  For  plans  of 
improvement,  see  Report  for  1874,  p.  297;  1879,  p.  1191;  1881,  p.  1767. 
Revisions  of  project,  18.S3,  p.  1450;  1887,  p.  1712. 

WORK  OP  PAST  TEAR. 

Dredging  has  been  done  near  Goose  Rapids  and  north  of  Grand 
Forks,  by  hired  labor,  at  a  cost  of  21  cents  per  cubic  yard.  The  plant 
is  ont  of  repair,  and  this  has  increased  the  cost  about  one  quarter. 

The  Northern  Pacific  Railway  has  caused  a  large  laud  slide,  which 
seriously  obstructs  the  river  close  to  Grand  Forks,  by  attempting  to 
raise  their  embankment  too  high.  The  matter  is  now  in  the  hands  of 
the  Department  of  Justice  for  prosecution  of  the  company,  as  they 
have  refused  to  take  any  steps  to  abate  the  trouble.  Important  details 
of  this  matter  are  given  in  the  appended  report  of  the  assistant  engi- 
neer in  local  charge,  Mr.  R.  Davenport. 

The  plant  is  in  urgent  need  of  repairs.  See  Annual  Report  of  the 
Chief  of  Engineers,  for  18i)7,  page  21G2. 

Total  expenditures,  excluding  oatstanding  liabilitiefl,  to  Jane  30, 1897,  $285,369.90. 
Total  expenditares,  excluding  outstanding  liabilities,  for  fiscal  year  ending  June 
30,  1898,  $6,174.01. 
Outstanding  liabilities  on  June  30,  1898,  $115. 

Expense  properly  chargeable  to  fiscal  year  ending  June  30, 1898,  has 
been  distributed  as  follows: 

Superintendence,  contingencies,  and  St.  Paul  office $2, 065. 60 

Dredging 1,996.41 

Steamboat 1,546.96 

Care  of  property,  etc 565.04 

Total 6,174.01 

BED  LAKE  BIYEB. 

This  river  is  under  improvement  as  part  of  the  Red  River  of  the  North, 
in  accordance  with  the  river  and  harbor  act  of  June  3, 1896.  It  formed 
no  part  of  the  original  project  for  the  Red  River  of  the  North,  and  has 
never  been  accurately  surveyed.  No  properly  considered  project  for  its 
improvement  is  possible  without  such  a  survey,  and  no  reliable  estimate 
of  the  cost  of  the  improvement  exists.    » 

BEFEBBNOB  TO  PAST  BEPOBTS. 

In  the  Annual  Report  of  the  Chief  of  Engineers  for  1887,  p.  1724, 
Major  Allen  estimated  the  cost  of  a  survey  at  $30,000  and  did  not  think 
the  river  worthy  of  improvement  at  that  time.  In  the  Annual  Report 
of  1896,  p.  2211,  Lieutenant-Colonel  Jones  recommended  the  improve- 
ment. Beyond  clearing  the  river  of  bowlders  and  logs,  nothing  should 
be  done  till  an  accurate  survey  and  estimate  of  cost  is  available.  Five 
thousand  dollars  would  probably  be  enough  to  complete  the  rough 
clearing  of  the  river  from  Red  Lake  to  Thief  River  Falls. 
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WORK  OF  PAST  TEAR. 

The  river  was  ron^hly  cleared  of  bowlders  and  snags  for  35  miles. 
The  bowlders  cost  about  $1.10  each  per  cable  yard.  The  snags  aboat 
50  cents  apiece. 

Total  expenditnreSy  exclndiug  ontstancling  liabilities,  to  June  30, 1897,  $2,576.63. 
Total  expenditures,  excluding  liabilities  oat«tauding,  during  fiscal  year  ending 
June  30,  1898,  $2,351.79. 
Outstanding  liabilities  on  June  30, 1898,  $71.58. 

The  expense  properly  chargeable  to  fiscal  year  ending  June  30, 1898, 
has  been  distributed  as  follows: 

Superintendence,  contingencies,  and  St.  Paul  office $835. 11 

Care  of  property 374.33 

Work •. 1,137.05 

Plant 5.30 

Total 2,351.79 

The  work  is  in  the  collection  district  of  St.  Paul,  Minn.,  of  which  St.  Vincent  is  a 
subport  of  entry. 

Money  statement. 

July  1, 1897,  balance  unexpended $10,348.78 

Refund,  overpayment 5.00 

10,353.78 
June  30, 1898,  amoant  expended  during  fiscal  year 8, 530. 80 

July  1, 1898,  balance  unexpended 1,822.98 

July  1,1898,  outstanding  liabilities 186.58 

July  1, 1898,  balance  available 1,636.40 

{Amount  (estimated)  required  for  completion  of  existing  project 37, 320. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jn  ne  30. 1900    37, 320. 00 
Submitted  in  compliance  with  reqnirt^meuts  of  Hections  2  of  river  and 
harbor  acts  of  1806  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Abstract  of  appropriatiom. 


By  act — 

Approved  August  14, 1876. . .  $10, 000 

Approved  June  18, 1878 30, 0(K) 

Approved  March  3, 1879 25, 000 

Approved  June  14, 1880 20, 000 

Approved  March  3, 1881 18, 000 

Passed  August  2, 1882 10, 000 

Approved  J  uly  5,  1884 10, 000 

Approved  August  5, 1886 ....  50, 000 


By  act — 

Of  August  11, 1888 $20,000 

Approved  September  19, 1890    25, 000 

Approved  J  uly  13, 1892 25, 000 

Of  August  18, 1894 15,000 

Passed  June  3, 1896 20, 000 

Total 278,000 


OOMMBRCIAL  STATISTICS. 
BED  BITER  OF  THE  ITOBTH. 

The  stage  of  wator  in  the  Red  River  during  the  season  of  1897  was  very  favorable 
for  steamboat  operation,  the  range  at  the  Grand  Forks  gauge  being  from  -|-45.3  feet 
in  April  to  +2.2  in  November,  with  at  no  time  less  than  5.7  feet  of  water  in  the 
channel. 

Steamboat  navigation  commenced  April  13  and  closed  November  11.  The  boats 
operated  on  the  Red  River  were  the  lied  River  Transportation  Company's  steamer 
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Grand  ForJcs^  100  tons,  with  three  barges  of  27  tons  each,  and  the  gasoline  boat 
Cliff  of  drank  ForkSy  12  tons,  with  three  barges  of  40  tons  each. 

The  following  is  a  statement  of  the  freight  moved  by  the  boats  during  the  season 
of  1897: 

Hed  River  Transportation  Company's  steamer  Grand  Forks  and  three  barges: 

To  Grand  Forks  from  points  north  and  south — 

Wheat tons..    6,520.6 

Wood do...    8y  837.5 

From  Grand  Forks  to  points  north  and  south — 

Merchandise do. ..  59 

Lumber do...        178.8 

Gasoline  boat  City  of  Grand  Forks  and  three  barges: 

To  Grand  Forks  from  points  north  and  south — 

Wheat do...    1,944 

Wood do...        675 

From  Grand  Forks  to  points  north  and  south — 

Merchandise do...         19.9 

Lumber do...  91.9 

Farm  machinery do...     1,014 

Total do...  13,840.2 

KED  LAKE  KIVER. 

The  stage  of  water  in  Red  Lake  River  during  t  be  season  of  1897  was  very  favorable 
for  steamboat  operations.  With  the  worst  bowLiers  removed  from  the  rapids  above 
Thief  River  Falls,  there  was  at  no  time  less  than  3  feet  of  water  in  the  channel. 

Boats  operated  on  the  river  were  the  Alice  Meehan^  50  tons,  Meehan  Brothers ;  Vik- 
ing, 50  tons,  Everson  &  Bro. ;  Red  Lake  Express,  50  tons,  H.  L.  Hanson  dt,  Co.,  all  of 
Thief  River  Falls,  Minn. 

Boats  operated  on  Red  Lake:  Jas.  Meehan,  150  tons,  Meehan  Brothers;  Martin 
Laity,  150  tons,  T.  B.  Walker,  Minneapolis,  Minn. 

Season  of  1897. 

Steamer  Alice  Meehan: 

Freight  (Thief  River  Falls  to  Red  Lake) tons..  240 

Passengers 281 

Trips  made 50 

Steamer  Vikinq: 

Freight  (thief  River  Falls  to  Red  Lake) tons..  102 

Passengers 120 

Trips  made 5 

Steamer  Red  iMke  Express: 

Freight  (Thief  River  Falls  to  Red  Lake) tons..  300 

Passengers 500 

Trips  made 64 

Steamer  James  Meehan: 

Logs  towed  in  Red  Lake feet  B.M..  15,000,000 

Steamer  Mariin  Laity: 

Logs  towed  in  Red  Lake do 6,000,000 

Lumber  manufactured  at  Thief  River  Falls,  Minn.,  1897,  1,500,000  feet  B.  M. 
Twenty-two  million  feet  B.  M.  of  logs  psissed  Thief  River  Falls  during  the  season  of 
1897.    These  logs  were  for  the  sawmills  at  St.  Hillaire,  Red  Lake  Falls,  and  Crookston. 

ComparaUve  statement  of  freightf  etc,  moved  by  steamboats  during  the  past  three  years. 


Freight. 


PasMD- 
gen. 


Trips 
maae. 


Rnnoflogs 
(feetB-M.). 


1897 
1806. 
1886. 


642 
108 
145.5 


001 
714 
281 


110 
62 
85 


22,000.000 
20.000,000 
15,000,000 


Estimated  log  out  on  Red  Lake  for  season  of  1897-1898,  40,000,000  feet  B.  M. 
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report  of  mr.  r,  davenport,  assistant  engineer. 

United  States  Engineer  Office, 

St,  Paul,  Minn,,  June  SO,  1898, 
Captain  :  The  following  report  of  operations  in  the  improvement  of  the  Red  River 
of  the  North  during  the  iiscal  year  ending  June  30, 1898,  is  respectfully  submitted: 

GENERAL  IMPROVEMENT. 

Season  of  1897. — Dredging  operations,  having  been  commenced  earlier  in  the  season, 
were  continued  on  Goose  Rapids,  redredging  and  extending  some  of  the  old  channel 
cuttings,  and  was  carried  on  until  July  22,  when  a  sudden  rise  in  the  river,  bringing 
the  wator  up  to  17.3  feet  on  that  date,  brought  dredging  operations  to  a  temporary 
close.  The  Hood  reached  a  height  of  27  feet  on  the  Goose  Rapids  gauge  and  24.5  feet 
on  the  Grand  Forks  gauge  on  the  28th  of  July,  after  which  date  the  water  receded 
slowly.  While  waiting  for  the  water  to  fall  tiie  crews  of  the  dredge  and  steamboat 
were  occupied  with  general  repair  work  on  the  boats,  on  the  dre<ige,  on  the  hull  and 
machinery,  and  on  the  steamboat  in  placing,  painting,  and  sanding  a  new  canvas 
roof  on  the  boiler  deck,  and  in  generally  repairing  and  painting  the  boat. 

On  August  6,  the  water  having  fallen  to  a  working  stage,  18.8  feet  on  the  Grand 
Forks  gauge,  dredging  was  commenced  on  the  bars  to  the  north  of  Grand  Forks,  the 
fleet  in  the  meantime  having  been  moved  to  that  locality  from  Goose  Rapids.  The 
work  north  of  Grand  Forks,  dredging  new  bars  and  clearing  and  extending  old  chan- 
nel cuttings,  was  carried  on  until  September  7,  when  the  work  was  ordered  closed 
and  the  fleet  to  be  retnrned  and  laid  up  at  Grand  Forks. 

Length  of  river  worked  over  on  Goose  Rapids,  2^  miles;  number  of  channel  cut- 
tings, 4;  total  excavation,  7,715  cubic  yards:  length  of  channel  cuttings,  2,850  linear 
feet;  training  dams  formed  of  the  excavated  material,  2,8.50  linear  feet. 

The  steamer  OgamUj  operating  in  connection  with  the  dredge  on  Goose  Rapids, 
towing  the  fleet,  wood  barges,  etc.,  made  9  trips.  Total  miles  run,  357.  Wood 
loaded,  53^  cords. 

Streamer  Oyamaf  operated  as  a  snag  boat  on  the  Goose  Rapids  section  of  the  river, 
removed  73  overhanging  trees  4  to  14  inches  in  diameter,  1  pile  16  inches  in  diameter, 
and  1  bowlder,  one-fourth  cubic  yard. 

Length  of  river  worked  over  by  the  dredge  north  of  Grand  Forks,  6J  miles;  num- 
ber of  chiinnel  cuttings,  6;  total  excavation,  11,096  cubic  yards;  length  of  channel 
cuttings,  3,400  linear  feet;  training  dams  formed  with  the  excavated  material,  3,400 
linear  feet. 

Steamer  Ogama,  operating  in  connection  with  the  dredge  on  the  river  uorth  of 
Grand  Forks,  made  21  trips.    Total  miles  run,  386.    Wood  loaded,  51^  cords. 

General  sununary, 
ON  GOOSE   RAPIDS. 


Location. 

Num- 
ber 
of 

cut. 

Excava- 
tion. 

Channel 
cut. 

Training 
dams. 

Mile^ 

river 

worked 

over. 

See.  1,  T.  147,  R.  49 

2 
3 

4 
5 

Cu.  yd4f. 
3,585 
1, 0(52 
2,  006 
1,062 

Lin.  ft. 

1,150 

350 

900 

450 

Lin.  ft. 

1,150 

350 

900 

450 

,* 

Seo.  38.  T.  148.  K.  40 

Do 

1 

Seo.  35,  T.  148,  R.  49 

Total 

7,715 

2,850 

2,850 

2| 

NORTH  OF  GRAND  FORKS. 


Sec.  10,  T.  162,  R.  50 

Sec.  3,  T.  152.  R.  50 

Sec.  84,  T.  153,  R.  50 

Sec.  22,  T.  153,  R.  60 

Sec.  16.  T.  153,  R.  50 

Seo.  le,  T.  163,  R.  60 


Total. 


1,129 
1.948 
900 
2,948 
1,929 
2,242 


11,096 


350 
620 
275 
,030 
600 
525 


3,400 


350 
620 
275 
1,030 
600 
525 


8,400 


2 

1 
2 
1| 


Trips  made  by  steamboat,  30;  total  milos  run,  743;  wood  loaded,  105  cords. 
Obstructions  removed:  Overhanging  trees, 73;  pile,  16  inches  diameter,  1;  bowlder, 
one-fourth  onbic  yard.  /     ^  ^  ^  i  ^ 
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Cost  of  dre(1t^iii<^,  20.8  cents  per  cubic  yard;  cost  of  subsistence,  per  ration,  36.4 
cents.  The  cost  of  running  the  steamer  Ogama  in  conuection  with  the  dredge  is 
included  in  the  cost  of  the  work. 

Tiie  cost  of  dredging  per  cubic  yard  this  year  was  about  25  per  cent  more  than 
the  general  average  up  to  this  time.  This  was  caused  in  paft  by  high  stages  of 
water  that  retarded  the  dredging,  but  mainly  on  account  of  the  extreme  care  neces- 
sary  in  handling  the  dredge,  owing  to  the  badly  decayed  cou<liti(>n  of  the  hull  and 
A  braces.  In  tTiis  connection,  attention  is  reKpe'-ttnlly  ralh^l  to  tiie  estimate  of  cost 
of  repairing  the  dredging  fleet,  pages  2162-21(kj,  A])pcndix  Y,  Annual  Report  of  Chief 
of  Engineers  for  1897. 

All  of  the  work  done  in  1897  was  on  portions  of  the  river  previously  worked  over 
by  the  dredge,  the  necessity  for  redredging  being  caused  by  landslides.  A  landslide 
in  the  river  that  is  Hal  tie  to  give  much  trouble  is  that  caused  by  the  raising  of  the 
track  embankment  of  the  Northern  Pacific  Railway  in  a  concave  bend  of  the  river 
at  Grand  Forks,  N.  Dak.  This  embankment  caused  settlement  of  the  material  along 
tiie  river  bank  some  years  ago,  when  tirst  built,  forcing  the  bottom  of  the  river  up 
an  average  of  about  2  feet  for  some  5()0  feet  in  length  and  for  about  one-third  of  the 
width  of  the  river.  When,  however,  the  filling  was  discontinued  at  that  time  there 
was  no  further  disturbance.  An  attempt  to  bring  this  embankment  up  to  grade  in 
1897,  12  to  14  feet  additional  being  required,  caused  more  material  to  be  forced  into 
the  river,  and  a  bar  was  formed  about  500  feet  long,  occupying  about  one-half  the 
width  of  the  river,  the  material,  mainly  clay,  being  forced  up  above  the  original 
level  of  the  river  bottom  from  4  to  8  feet.  At  this  time  the  steamboat  channel  on 
the  opposite  side  of  the  river  was  narrowed  down  to  a  width  of  about  60  feet,  with 
a  low'^water  depth  of  about  4  feet,  where  formerly  there  was  a  low-water  depth  of 
from  6  to  8  feet.  As  soon  as  work  was  discontinued  on  the  embankment  last  season 
the  disturbance  of  the  river  bottom  ceased.  Work  on  this  embankment  was  resumed 
this  spring,  and  was  followed  almost  immediately  by  movement  in  the  bottom  of  the 
river. 

Season  of  1896'.—OtheT  than  care  of  boats  and  property,  no  work  has  been  done  on 
the  Red  River  of  the  North  during'the  first  half  of  the  season  of  1898. 

RED  LAKE  RIVER. 

Season  of  1897. — The  preparation  of  the  derrick  fleet  for  the  continuation  of  the 
improvement  of  Red  Lake  River  on  account  of  extreme  high  water  was  not  com- 
menced until  July  1,  1897.  The  fleet  was  towed  up  river  and  the  work  of  removing 
obstructions  from  the  channel  and  banks  of  the  river  wan  commenced  July  3.  The 
improvement  was  carried  on  until  the  lOth  of  September,  when  the  work  was  ordered 
to  be  closed  and  the  fleet  returned  and  laid  up  at  Thief  River  Falls. 

Length  of  river  worked  over,  35  miles.  Obstructions  removed :  Bowlders,  1,685, 
665^  cubic  yards;  overhanging  trees,  4  to  34  inches  diameter,  1,365;  snags,  4  to  34 
inches  diameter,  151;  stumps,  4  to  30  inches  diameter,  141. 

Average  cost  of  work :  Bowlders,  $1.06|  per  cubic  yard;  overhanging  trees,  snags, 
and  stumps,  46  cents  each.  Cost  of  subsistence,  per  ration ,  38. 1  cents.  The  bowlders 
removed  from  the  channel  range  from  small  stones  of  oue-half  cubic  foot  up  to 
bowlders  containing  200  cubic  feet. 

On  the  section  of  river  worked  over  probably  one  full  season's  more  work  will  be 
required  to  complete  the  improvement.    The  entire  section  was  worked  over,  how- 
ever, with  a  view  of  removing  the  worst  obstructions,  so  that  it  might  be  made  as 
uniformly  good  as  the  limited  time  would  permit. 
Very  respectfully,  your  obedient  servant, 

B.  Davenport,  Assistant  Engineer. 

Capt.  Frederic  V.  Abbot, 

Corps  of  Engineers,  U*  S.  A. 


A  A  8. 

GAUGING  MISSISSIPPI  RIVER  AT  OR  NEAR  ST.  PAUL,  MINNESOTA. 

A  namber  of  staff  gauges  were  set  along  the  river  between  Minne- 
apolis and  St.  Paul,  and  these  were  read  daily  after  April  15,  1898. 
These  staff- gauge  readings  are  tabulated,  as  they  have  considerable 
value  in  determining  the  variations  in  slope  with  the  different  stages 
of  the  river.  The  zero  of  each  gauge  is  Cairo  datum.  Cairo  datum  is 
approximately  21.26  feet  below  mean  gulf  level  at  Biloxi.  Miss. 
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Valuable  tables,  sbowiup  the  relation  of  the  rainfall  to  runoff  in  the 
MiH8iH8i|)))i  Valley  above  St.  Paul,  are  printed  on  page  21G9,  Annual 
Keport  Chief  of  Engineers  for  1897. 

AnionDt  exptMid^d  to  .1iin«  30,  1897,  $4,900. 

Amonnt  expeuded  during  tiHcal  year  endiug  June  90, 1898,  $500. 

Amount  expended  to  Jane  30,  1898,  $5,400. 

Money  statement. 

Amonnt  allotted  for  the  fiscal  year  ending  Jone  30, 1898 $500. 00 

June  90, 1898,  amonnt  expended  durinf^  tne  flscal  year 500.00 


Ahstraot  of  alUtmenU, 


For  fisoal  year  ending  Jnne  30— 

1889 

1890 600 

1891 900 

1892 900 

1893 500 


For  fiscal  year  ending  Jnne  90— 

1K94 $500 

1895 500 

1«96 500 

1897 500 

1898 500 


Stage9  of  Missisgippi  Rirer,  hettoeen  Minneapolis  and  St  Paul,  Minn, 

rKOTB.~Tbe  eero  of  caagea  is  Cairu  datum,  wliich  in  approximately  21.26  fnet  below  mean  Gulf  lerol 

at  Biloxi  Miaa.] 
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9.8 

8.6 

7.f 

29 

52.7 

40.1 

86.8 

81.9 

26.4 

22.3 

19.4 

15.7 

12.6 

9.8 

8.6 

76 

30 

52.9 

40.2 

86.9 

82 

26.5 

22.4 

19.5 

15.9 

12.6 

9.8 

8.7 

7.7 

Ynj    "» 

2 

753. 1 

740.4 

737.1 

732.1 

726.6 

722.6 

719.6 

716.1 

712.9 

710.2 

709 

707.9 

3 

5:<.l 

40.4 

37.1 

32.1 

26.6 

22.6 

19.6 

16.1 

12.9 

10.3 

9 

8 

4 

53.3 

40.6 

37.8 

82.3 

26.7 

19.8 

16.2 

13.1 

10.4 

9.2 

8.3 

5 

53.3 

40.6 

37.3 

32.8 

26.8 

19.8 

16.8 

13.1 

10.5 

9.2 

8.2 

6 

6:J.i 

40.6 

87.8 

82.8 

26.8 

19.8 

16.3 

18.1 

10.6 

9.8 

8.8 

7 

8 

53.3 

40.6 

87.8 

82.8 

26.7 

19.8 

16.8 

13.1 

10.4 

9.2 

8.2 

9 

53.2 

40.4 

87.2 

82.2 

26.6 

22.7 

19.7 

16.1 

12.9 

10.2 

9 

8 

10 

52.9 

40.8 

37 

82 

26.5 

22.6 

19.6 

16 

12.7 

10 

8.8 

7.7 

11 

52.9 

40.8 

87 

82 

26.5 

22.5 

19.5 

16.9. 

12.6 

9.9 

8.7 

7.6 

12 

52.8 

40.2 

86.9 

31.9 

26.4 

22.4 

19.4 

15.9 

12.6 

9.8 

8.6 

7.6 

18 

52.9 

40.8 

87 

82 

26.6 

22.6 

19.6 

15.9 

12.6 

9.8 

8.6 

7.6 

U 

15 

52.9 

40.8 

87 

82 

26.5 

22.5 

19.6 

16.9 

12.6 

9.9 

8.7 

7.7 

IS 

53.2 

40.5 

87.2 

32.2 

26.7 

22.7 

19.7 

16.1 

12.7 

10 

8.8 

7.7 

17 

53 

40.8 

87 

82 

26.5 

2-2.5 

19.6 

16 

12.6 

9.9 

B.7 

7.6 

18 

53 

40.8 

87 

82 

26.5 

22.6 

19.6 

16 

12.7 

9.0 

8.7 

7.7 

1» 

53.1 

40.4 

87.1 

32.1 

26.6 

22.6 

19.6 

16.1 

12.7 

10 

8.8 

7.7 

*  Kot  nsed. 
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Siaget  of  MU^istippi  Rirer,  between  Minneapolis  and  St.  Paul,  Minn. — Contlnned. 


Date. 

i 

9 

a 

s 
1 

S 

s 

k 

1 

9 

9 

d 

9 

n 

a 
m 
u 

n 
1^ 

9 
P 

h 

St    ^ 

1 

i 

m 

bfi 

1    1^ 

li 

.s  ft 

Hi 

1 

1 

9 

1 

1898. 

"^^  H?:::::: 

22 

53.2 
53.3 

40.5 
40.6 

37.3 
37.3 

32.3 
32.3 

26.7 
20.7 

22.8 
22.8 

19.7 
19.8 

16.2 
16.8 

12.8 
13 

10.1 
10.4 

8.9 
9.1 

7.9 
8.1 

S3 

24 

25 

2« 

27 

28 

29 

58.9 

54 

54 

53.9 

53.8 

54 

4L1 

41.1 

41.1 

41 

41.1 

41.8 

37.7 
37.8 
37.8 
87.7 
87.7 
87.9 

32.8 
82.9 
32.9 
32.8 
32.9 
33 

27.2 
27.2 
27.3 
27.2 
27.3 
27.4 

23.3 
23.8 
23.4 
28.8 
23.4 
23.5 

20.8 
20.4 
20.4 
20.3 
20.6 
20.6 

16.9 

17 

17 

16.9 

17.1 

17.2 

13.8 

14 

14.1 

13.9 

14.1 

14.2 

11.2 
11.5 
11.6 
11.4 
11.7 
11.9 

9.8 
10 
10.1 
10 

10.2 
10.3 

8.9 
9.1 
9.2 
9.1 
9.8 
9.4 

80 

31 

Jme   1 

2 

3 

4 

5 

54.4 
754.4 
M.3 
54.3 
54.2 

41.6 
741.6 
41.6 
41.5 
41.6 

38.1 
738.1 
38.1 
38 
88.1 

83.3 
733.3 
33.3 
83.2 
33.3 

27.7 
727.6 
27.6 
27.5 
27.6 

23.8 
723.8 
23.8 
23.7 
23.8 

21 

720.9 
20.8 
20.8 
20.9 

17.6 
717.6 
17.5 
17.4 
17.6 

14.7 
714.6 
14.6 
14.6 
14.6 

12.3 
712.3 
12.2 
12.2 
12.3 

10.7 
710.6 
10.6 
10.5 
10.6 

9.8 
709.7 
9.7 
9.6 
9.7 

6 

7 

8 

9 

10 

11 

12 

57 

57.5 

67.3 

67 

50.6 

56.5 

45.5 

46.3 

46.1 

46 

46.6 

45.4 

41.9 

42.1 

42 

41.9 

41.7 

41.5 

87 

87.4 

37.3 

37.1 

36.9 

36.7 

31.4 

82 

31.9 

31.6 

31.3 

81 

28.4 

29 

28.9 

28.6 

28.3 

28 

26 

26.7 

26.6 

20.3 

25.9 

25.5 

23.2 

24.1 

24 

2:1.7 

23.4 

22.9 

19.4 
20.4 
20.5 
20.4 
20.1 
19.8 

17.8 
18.9 
10.1 
18.9 
18.7 
18.3 

15.2 
16.8 
16  6 
16.4 
16.2 
15.9 

14 

15.1 

16.8 

16.2 

15 

14.7 

13 

14 

16 

16 

17 

18 

19 

56.4 
56.^ 
56.3 
56.1 
55.9 
55.7 

45 
44.7 
44.3 
43.9 
43.6 
,  43.3 

41.1 
40.8 
40.5 
40.1 
39.9 
39.6 

36.3 
36 
35.7 
35.3 

30.6 
30.3 
29.9 
29.6 
29.2 
29 

27.8 

27 

26.6 

20.1 

25.7 

25.4 

24.8 

24.4 

23.9 

23.4 

23 

22.8 

22.1 
21.7 
21.1 
20.6 
20.1 
10.7 

19.2 
18.8 
18.3 
17.7 
17.3 
17 

17.7 
17.8 
16.7 
16.1 
16.6 
15.2 

15.2 
14.8 
14.3 
13.8 
18.3 
18 

14.1 
13.8 
18.8 
13.2 
12.4 
12 

20 

21 

22 

23 

24 

25 

20 

55.6 

65.3 

55.1 

55 

54.9 

54.7 

42.8 

42.6 

42.4 

42.2 

42 

41.9 

39.2 
39 
38.8 
38.6 

33.7 
33.5 
83.4 

28.7 

28.5 

28.3 

28.1 

28 

27.8 



"Hh' 

24.4 

22.3 
22.1 
21.8 
21.6 
21.6 
21.2 

19.2 
18.9 
18.6 
18.4 
18.2 
17.9 

16.4 
16.2 
16.8 
15.6 
15.4 
15.2 

14.4 
14.1 
13.8 
13.5 
13.1 
12.8 

12.4 
12.1 
11.8 
11.5 
1L3 
11 

11.4 
11.2 
10.9 
10.6 
10.4 
10.1 

27 

28 

20 

80 

54.6 
54.3 
64.3 
5A.1 

41.8 
41.5 
41.6 
41.3 

38.8 
38 
88.1 
87.9 

83.3 
"83*" 

27.7 
27.5 
27.6 
27.4 

24 
23.7 
23.8 
23.6 

21.2 
20.8 
20.9 
20.7 

17.8 
17.5 
17.6 
17.4 

15 
14.6 
14.6 
14.4 

12.5 
12 
12 
11.7 

10.8 
10.4 
10.5 
10.2 

9.9 
9.6 
9.6 
9.4 

Itemized  statement  of  expenditures  during  the  fiscal  year  ending  June  SO,  1898. 


Date. 


To  whom  paid. 


For  what  paid. 


Amooikt. 


1897. 
July  26 


Aug.  13 
Sept  3 
6ept  13 

Sept  24 
Oct  1 
Get      6 


KoT.  17 
Dee.     4 

1898. 
Peb.     4 
June  30 


Sundry  persona . . 

do 

Kent  NelHon 

8oren  Denniten... 
Kuhlo  &  Ellerbe  . 
Jaiiiea  E.  Auge.. 

Kent  Nelson 

J.J.  Beaudette... 
Sundry  persona., 
.do. 


J.  J.  Beaadette. 

Kent  Nelson 

do 

W.  T.  Hatobins.. 
J.  J. Beaadette... 


Emergency  pnrchases. 

do 

Travoliug  expenses. ... 

Services 

Tai>e 

Si'rvic(*s 

Trnveling  expenses.... 

Services , 

Pay  roll,  September . . . , 

do 

Services  

Traveling  expenses. . . . 

do , 

...do 

Services  


Board  of  water  oommissloners . 
Globe  BoUdlng  Co 


TMal.. 


Water . 
Kent... 


$25.64 

28.78 

7.50 

4.60 

10.00 

5.00 

4.50 

13.00 

244.00 

61.00 

13.00 

2.60 

.90 

1.60 

8.00 

.60 
73.78 

600.00 
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A  A  9. 

SURVEY  OF  BIG  STONE  LAKE  AND  LAKE  TRAVERSE,  MINNESOTA,  WITH 
A  VIEW  TO  THE  CONSTRUCTION  OF  RESERVOIRS. 

[Printed  in  House  Doo.  No.  IM,  Fifty-fifth  Ck>ngre88,  Hocond  senaion.] 

Office  op  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  0.,  December  6, 1897. 
Sir:  The  river  and  harbor  act  of  June  3, 1896,  provides  for  a  survey 
of  '^  Big  Stone  Lake  and  Lake  Traverse  [Minnesota],  with  a  view  to  the 
construction  of  reservoirs,  in  accordance  with  the  report  of  Maj.  W.  A. 
JoiiCS,  of  the  Engineer  Corps  of  the  United  States  Army,  dated  Jan- 
uary sixteenth,  eighteen  hundred  and  ninety-five." 

The  duty  of  making  the  survey  thus  called  for  was  assigned  to  the 
charge  of  Lieutenant-Colonel  Jones,  who,  under  date  of  November  15, 
1897,  submits  a  report,  with  plans*  and  estimates,  which  it  is  assumed 
ai*e  such  plans  as  were  contemplated  in  his  report  on  preliminary  exam- 
ination of  January  16, 1895,  and  the  plans  called  for  by  the  law. 

The  report  is  accompanied  by  a  subreport  of  Mr.  W.  C.  Weeks,  who 
made  the  survey.  Mr.  Weeks  submits  certain  plans  for  which  the 
estimated  cost  is  $745,965.  Lieutenan^ColoneI  Jones  modifies  these 
plans  and  submits  estimates  of  cost  amounting  to  $350,000. 

The  plans  and  estimates  presented  must  be  considered  preliminary, 
and  should  Congress  decide  to  make  provision  for  this  work  much  fur- 
ther detailed  study  of  the  proposed  work  must  be  made. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.y  Chief  of  Engineers, 

U.  S.  Army. 
non.  E.  A.  Alger, 

Secretary  of  War. 


REPORT  OF  LIEUT.  COL.  W.  A.  JONES,  CORPS  OP  ENGINEERS. 

Baltimore,  Md.,  November  15, 1897. 

General:  I  have  the  honor  to  report  upon  the  survey  of  Big  Stone 
Lake,  with  a  view  to  reservoirs,  made  in  accordance  with  the  provisions 
of  the  river  and  harbor  act  of  1896.  The  survey  was  made  in  the  winter 
of  1896-97.  Full  details  of  the  same  are  in  the  report  of  Mr.  W.  C. 
Weeks,  herewith  appended.  It  illustrates  the  fact  that  no  extremity 
of  winter  weather  in  these  latitudes  need  prevent  the  making  of  an 
excellent  survey;  that  the  time  lost  from  extremes  of  weather  is  com- 
pensated by  the  facility  of  getting  over  all  sorts  of  ground. 

In  making  this  report  I  am  very  much  hampered  for  lack  of  means  of 
reference  to  the  record. 

The  object  of  creating  a  reservoir  at  this  locality  is  to  store  the  spring 
and  fiood  waters  of  the  upper  Minnesota  Biver,  in  order  to  deliver  them 
upon  the  MissiR8i[)pi  River  at  and  below  St.  Paul  for  the  benefit  and 
imi)rovement  of  navigation  during  the  fall  and  late  summer  of  each 
season  or  the  period  of  very  low  water.    It  is  obvious,  since  the  navi- 

*  Nut  reprinted.  Printed  in  House  Doc.  No.  134,  Fifty-fifth  Congress^  aeoond  Be88ion« 
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gabillty  of  a  river  depends  upon  the  quautity  of  water  tiowing  therein 
as^  a  principal  factor,  that  the  greater  the  quantity  of  water  flowing  the 
better  will  the  river  be  in  respect  to  its  navigability.  Incidentally,  the 
creation  of  a  reservoir  at  this  point  can  be  so  develo[)ed  as  to  create  an 
excellent  water  line  of  transportation  from  the  foot  of  Big  Stone  Lake, 
a<*.ross  the  low  divide  at  Browns  Valley,  into  Lake  Traverse  and  to  the 
foot  thereof,  a  distance  of  about  60  miles. 

•  •  •  •  .      •  •  • 

Mr.  Weeks  has  presented  a  project  for  the  creation  of  this  reservoir, 
as  set  forth  in  his  report.  This  project  is  only  in  part  approved  by  me, 
and  in  place  of  it  the  following  is  submitted: 

PROJECT. 

Make  a  dike  at  the  north  end  of  Lake  Traverse  and  raise  the  flowage 
line  of  this  lake  to  .980.0.  Make  this  dike  as  shown  in  the  report*  of 
Mr.  Weeks. 

At  the  south  end  of  this  lake  divert  the  Minnesota  Eiver  by  a  short 
line  over  which  it  now  discharges  in  flood,  so  that  it  will  discharge  into 
this  lake.  Make  a  controllable  opening  in  the  diversion  dam,  so  as  to 
enable  discharge  of  surplus  through  the  old  channel  when  desired. 

Make  a  canal  from  Lake  Traverse  to  the  Minnesota  River  at  the  point 
A,  so  as  to  introduce  it  into  the  natural  channel  without  deflection.  A 
slope  of  about  1 :  40,000  will  be  necessary  for  the  bottom  of  this  canal  to 
prevent  scour,  but  as  the  fall  between  the  two  lakes  wiU  not  permit 
this,  a  lock  at  the  point  A  >vill  be  necessary.  This  lock  should  have 
bear-trap  gates,  so  as  to  ][)ermit  reservoir  discharge  over  crest  of  lower 
gate.  To  protect  the  entrance  to  this  canal  from  fill,  one  curved  dike 
from  the  west  side  will  be  sufficient.  Splay  the  canal  entrance  so  as  to 
reduce  slope.  The  bottom  of  the  upper  reach  of  the  canal  would  be 
ap))roximately  at  a  reference  966.0.  This  would  enable  Big  Stone  Lake 
to  be  drawn  to  965.0  and  leave  a  draft  of  4  feet  for  entering  the  canaL 
Occasional  dredging  may  be  necessary  at  this  ])oint.  From  the  point 
where  the  canal  enters  the  channel  of  the  river  I  would  use  the  natural 
channel  for  the  remainder  of  the  distance,  by  widening  and  deepening 
as  much  as  may  be  necessary  to  create  a  bottom  of  uniform  slope  and 
a  channel  of  sufficient  capacity.  As  this  channel  has  always  carried 
the  flood  discharge  of  the  river,  it  is  probably  of  sufficient  dimensions 
now.  When  the  flood  discharge  is  in  excess  of  the  quantity  that  may 
be  desired  to  send  through  the  canal — after  having  filled  up  Lake 
Traverse — lead  the  surplus  from  the  point  of  river  diversion  through 
the  old  river  channel. 

At  the  upper  end  of  Big  Stone  Lake  place  a  dike  OD  across  to  the 
contour  75.0  and  extend  it  along  up  the  river  to  junction  of  that  con- 
tour with  river  bank  at  B.  Then  continue  dike  from  opposite  side  by 
shortest  line  to  some  point  F  on  same  contour.  These  dikes  will  be 
low,  and  will  avoid  considerable  land  damages.  At  the  lower  end  of 
Big  Stone  Lake  make  the  dam  as  a  dike  behind  the  coulee,  as  shown  by 
the  line  POQ,  the  base  being  at  a  reference  of  about  76.00,  or  I  foot 
above  flowage  line.  The  lake  face  of  this  dike  should  be  covered  with 
a  thick  growth  of  brush.  Pending  the  growth  of  the  same  it  can  be 
protected  with  riprap  and  floating  booms.  The  discharge  to  be  sent 
through  an  operating  part  of  crib  work  and  slide  valves,  arranged  for 
an  overfall  discharge  of  any  excess  that  can  not  be  controlled.    Divert 

*Ouly  one  map  printed. 
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Whetstone  Eiver  into  Big  Stone  Lake  through  its  old  bed,  with  a  cnt 
for  navigation  purposes  along  the  line  of  the  canal  shown  by  Mr.  Weeks. 
In  determining  the  question  of  land  damages  the  fact  should  be 
noted  tliat  the  iron  monuments  on  the  State  boundary  line  at  the  upjier 
ends  of  lakes  Traverse  and  Big  Stone  marked  the  elevation  of  the  lake 
waters  at  time  the  boundary  was  marked.  Contours  through  these 
])oints  should  determine  the  level  below  which  no  laud  damages  should 
be  paid.  This  point  on  Lake  Traverse  has  a  reference  of  79.0  approxi- 
mate, and  on  Big  Stone  Lake  it  is  about  72.0.  Average  high  water  was 
certainly  not  below  the  planes  of  these  two  references. 

ESTIMATE. 

(1)  Dike  at  north  end  of  Lake  Traverfle,  9  feet  wide  on  top ;  slope  1 : 1  on  north  side 
and  1:3  on  reservoir  Bide;  maeadaiiiized  roadway  on  top  with  single  track  and 
three  tnrn-outs,  macadam  of  brokt^i  granite  18  inches  thick;  roadway  wiU  keep 
surface  compacted ;  ri))rap  and  floating  boom  and  growth  of  smartweed  on  reservoir 
side;  marsh  Hod  and  heavy  growth  of  brush  on  north  side: 

40,000  cubic  yards  embankment,  at  15  cents $6,000 

26,000  sqnareyanis  riprap^  at  50  cents !.  13,000 

Booms,  25  M,  at$24 600 

Roadway,  1.7  miles ,. 8,000 

Sod  and  shrubbery 2, 000 

Core  wall  of  clay  puddle 17,400 

Spillway 1 3,000 

$50,000 

(2)  Canal,  20  feet  wide  at  bottom,  100,000  cubic  yardM  of  excavution,  at  20 

cents 20,000 

Lock  with  crib  walls,  stone-lift  wall,  bear-trap  gates,  30  feet  wide  by 
130  feet  long,  6-foot  lift: 

Walls,  1,000  cubic  yards  crib,  at  $4 $4,000 

Gates,  two,  ftt$l,500 3,000 

Lift  wall 600 

Foundation,  piles  spaced  6  feet,  capped  and  floored,  with  sheet 
pUes 22,400 

80,000 

(3)  Pier  protection,  lake  entrance,  600  feet  long,  at  $20 12, 000 

(4)  Diversion  Minnesota  River: 

Dam $10,000 

Excavation 10,000 

20,000 

(5)  Enlarging  channel,  Minnesota  River  below  canal,  75,000  cubic  yards,  at 

20  cents 15,000 

(6)  Dikes,  north  end  Big  Stone  Lake,  8,000  feet  In  length,  at  $1 8, 000 

(7)  Dam  below  coulee,  5,700  feet  long..  9  feet  wide  on  top ;  slope  1 : 1  on  south 
side  and  1 :3  on  reservoir  side;  macadamized  roadway  on  top,  single  track, 
with  three  turnouts;  macadam  of  broken  granite  18  inches  thick;  riprap, 
floating  boom  and  growth  of  smartweed  on  reservoir  side;  marsh  sod  and 
heavy  growth  of  brush  on  soath  side;  operating  part  of  crib  work  and 

slide  valves,  with  spillway  over  crest 60,000 

(8)  Whetstone  dam  with  spillway 10,000 

225,000 

Contingencies 50,000 

Land  damages 75,000 

Total 350,000 

Very  respectfully,  ^  our  obedient  servant, 

W.  A.  Jones, 
Lieut  Ool.y  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  JSngineerSy  U.  S.  A. 
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BBPOKT  or  IfR.  C.  W.  WKRK8,  ASSISTAl^'T  KNOINKRR. 

St.  Paul,  Minn.,  May  10, 1897. 
Colonel:  The  report  of  the  surrey  of  Big  Stone  and  Traverse  lakes  is  hereby 


tespectfiilly  submitted. 
On  Saturn 


Saturday  a.  m.,  December  26,  1896,  accompanied  by  Recorder  George  £. 
Chnreb,  jr.,  1  left  Miiineapolis,  Minn.,  and  arrived  at  Ortonville,  Minn.,  at  4  p.  m. 
the  same  day,  and  spent  the  time  until  the  following  night  in  making  a  general 
reoonnaissance.  On  Monday,  with  the  aid  of  a  carpenter,  we  began  the  construction 
of  three  portable  foundations  for  the  tents  to  be  used  during  the  survey.  These 
foundations  or  platforms  were  simply  Joists  supported  upon  suitable  stringers  and 
floored  over  with  shiplap:  in  the  case  of  the  two  sleeping  tentv,  low  runners,  shod 
with  iron,  were  providea;  but  the  cook  tent,  owing  to  its  greater  weight,  was 
mounted  upon  a  broad-gauge  sled,  with  iron-shod  runners  12  inches  high.  Frames 
were  erected  upon  these  platforms,  over  which  the  tents  were  stretched,  the  whole 
being  ihorouehly  braced  inside  to  withstand  the  fierce  winds  of  that  locality.  When 
it  was  desired  to  move  camp^  a  team  whs  hitched  to  the  runners  of  the  platforms  and 
the  whole  wifii  drawn  along  m  an  undisturbed  condition.  IJsnnlly  the  two  sleeping 
tents  were  drawn  at  once  and  the  cook  tent  singly.  But  for  this  method  of  con- 
structing and  moving  camp,  the  survey  at  this  time  of  year  would  have  been  an 
impossibility. 

Two  days  were  spent  preparing  the  camp,  and  on  the  29th  day  of  December  the 
remainder  of  the  party  arrived,  went  at  once  to  their  quarters  at  the  southern 
extremity  of  the  lake,  where  the  camp  had  been  hauled,  and  the  next  day  the  survey 


Lt  this  time  the -party  consisted  of  W.  C.  Weeks,  assistant  engineer  in  charge; 
T.  Milton  Fowble,  surveyor;  E.  Butterworth,  transitman  and  leveler;  two  recorders, 
one  cook  and  cook's  helper,  seven  stadia  men,  and  one  teamster  with  team.  During 
the  survey  additional  teams  were  employed  for  short  intervals. 

One  transit  party  under  Mr.  Fowble  worked  on  the  Minnesota  side,  the  other  under 
Mr.  Butterworth  worked  on  the  Dakota  side  of  the  lakes,  and  this  arrangement  was 
preserved  throughout  the  survey.  Azimuth  was  obtained  by  observation  on  polaris, 
and  carried  forward  by  a  triangulation  system  forming  the  skeleton  or  framework  of 
the  survey.  The  triangulation  stations  wore  given  letters  or  numbers  as  they  were 
observed  upon  and  occupied  or  observed  alone;  those  stations  near  the  boundary 
Une  between  Minnesota  and  Dakota  were  given  a  single  letter,  the  others  were  given 
the  sueeessive  letters  of  the  alphabet  with  the  prefix  letter  *'M''  or  *'D"  as  station 
was  in  Minnesota  or  Dakota.  Distance  between  the  various  lettered  stations  were 
carefully  measured  by  tape  and  the  numbered  stations  located  by  computation.  The 
lettered  and  numbered  stations  were  so  distributed  as  to  form  convenient  checks 
upon  the  work  of  the  transitman.  From  bulletin  No.  72,  U.  8.  Geological  Survey, 
tne  elevation  of  the  top  of  the  rail  at  the  depot  at  Ortonville  was  found  to  be  990 
above  the  sea,  and  from  this  the  elevation  of  Big  Stone  Lake  was  determined.  Sev- 
eral i>ermanent  bench  marks  were  establisheil  in  the  vicinity  of  Ortonville  and  Big 
Stone  City,  and  at  other  important  points  on  the  survey,  and  particularly  at  the  end 
of  the  work.  Azimuth  from  permanent  stations  to  surrounding  objects  was  noted 
at  the  close  of  the  survey  ana  recorded  for  future  use.  All  occupied  stations  were 
described,  and  referenced  to  trees  or  rocks  when  possible. 

The  survey  was  completed  on  the  12th  day  of  February,  1897,  including  Big  Stone 
and  Traverse  lakes  and  all  marsh  and  low  lands  north  of  Lake  Traverse  as  far  as  the 
north  line  of  section  34,  township  128,  ranee  48,  Minnesota.  The  weather  during 
this  time  was  on  the  whole  very  unfavorable  to  the  prosecution  of  outdoor  work. 
Up  to  the  1st  of  February  nearly  40  per  cent  of  the  time  had  been  lost.  The  party 
worked  every  day  that  it  was  possible  for  men  to  see,  regardless  of  the  intense  cold, 
aggravated  by  the  northwest  gales. 

From  the  results  of  this  survey  it  appears  that  Big  Stone  and  Traverse  lakes  ofFer 
very  favorable  opportunities  for  reservoir  construction.  The  southern  limit  of  this 
system  would  be  determined  by  a  dike  and  dam  containing  a  navigable  pass  situated 
opposite  the  city  of  Ortonville,  Minn.  This  dike  would  be  about  4,200  feet  long  and 
have  an  average  height  of  14  feet  above  the  present  level  of  the  ground.  It  would 
have  to  be  thoroughly  riprapped  on  the  lake  side  to  resist  wave  action,  and  lightly 
rimapped  on  the  top  and  downstream  face  to  resist  erosion  by  the  wind. 

The  waters  of  the  Whetstone  River  should  be  diverted  by  means  of  an  embank- 
ment situated  at  the  point  where  the  river  enters  the  Minnesota  Valley,  just  south  of 
tiie  site  of  Big  Stone  City,  S.  Dak.,  the  diverted  waters  entering  the  lower  end  of 
Big  Stone  Lake  by  means  of  a  canal  to  be  constructed  along  the  base  of  the  bluffs, 
and  running  northward  from  the  Whetstone  Kiver,  through  the  dike  previouslv 
referred  to,  into  the  lake.  This  canal  would  be  about  3,400  leet  long,  and  the  condi- 
tions are  particularly  favorable  for  its  economical  construction.  The  embankment 
vmmd.  for  diTerting  the  waters  of  the  Whetstone  Kiver  would  be  about  900  feet  long 
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SDd  have  an  average  height  of  10  feet  above  the  general  level  of  the  ground.  A 
spillwav  of  considerable  capacity  should  be  provided  for  in  this  embankment  for 
protection  against  sndden  rises  of  the  river.  The  minimum  elevation  of  the  bottom 
of  this  pond  above  the  embankment  would  be  2  feet  above  the  flowage  line  of  the 
proposed  reservoir.  Three  bridges  would  be  required  across  this  canal;  one  railway 
bridge  to  carry  the  single  track  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway,  and 
2  highway  bridges;  also  a  suitable  spill  way  to  provide  for  the  entrance  of  the  waters 
into  Big  8tone  Lake.  The  reason  for  this  dike  and  canal,  as  outlined,  is  that  other- 
wise several  hundred  acres  of  particularly  fertile  land  would  be  ruined,  and  mill, 
railroad,  and  other  valuable  property  destroyed;  and  even  then  it  is  doubtful  if  the 
dike  absolutely  necessary  for  the  impounding  of  the  reservoir  waters  could  be  mate- 
rially shortened.  The  present  Minnesota  Kiver  would  have  to  be  widened  and 
deepened  for  a  distance  of  about  1^  miles  below  the  dam.  The  amount  of  excava- 
tion necessary  for  this  would  not  be  excessive,  because  the  present  course  of  the 
river  could  be  utilized  for  part  of  the  distance. 

The  amount  of  land  overflowed  by  raising  the  waters  of  Big  Stone  and  Traverse 
lakes  to  elevation  975  would  be  inconsiderable,  except  in  two  places,  where  some 
damage  would  undoubtedly  be  done.  At  the  upper  end  of  Big  Stone  Lake  nearly  7 
quarter  sections  would  be  flooded,  a  large  portion  of  which,  however,  is  low  lying 
and  only  accessible  in  a  dry  season.  About  li  quarter  sections  of  meadow  land 
lying  in  sections  13  and  14,  township  122,  range  46,  Minnesota,  two  islands  containing 
about  li  qnarter  sections  of  stony  ground  and  about  one- eighth  quarter  section  of 
desirable  groand  for  the  location  of  summer  cottages  and  known  as  "  The  Peninsula'' 
is  approximately  all  the  additional  land  that  would  be  destroyed. 

In  order  to  make  the  waters  of  Lake  Traverse  tributary  to  Big  Stone  Lake  a 
canal,  controlled  by  suitable  gates,  would  have  to  be  constructed  between  the  two 
lakes.  This  canal  would  be  approximately  3i  miles  long,  have  a  maximum  cutting 
of  not  to  exceed  12  feet,  and  by  utilizing  the  present  course  of  the  Minnesota  River 
the  quantity  of  excavation  could  be  cousiderablv  reduced.  Provision  would  have 
to  be  made  for  the  entrance  of  the  waters  of  the  Minnesota  River  from  the  west. 
This  entry  would  be  at  the  point  of  maximum  excavation  of  the  canal.  The  winter 
level  of  Lake  Traverse  is  about  8  feet  above  that  of  Big  Stone  Lake.  Thus  it  is 
plain  that  any  necessary  slope  could  be  given  to  the  bottom  of  the  canal.  Provision 
should  be  made  at  the  northern  extremity  against  its  obstruction  by  material  thrown 
up  by  wave  action.  It  would  be  advisable  to  make  this  canal  navigable  by  small 
steamers  and  freight  boats. 

The  outline  and  character  of  Lake  Traverse  suggest  that  the  northern  limit  of  the 
reservoir  be  made  just  north  of  the  mouth  of  the  Mustinka  River.  Big  Stone  Lake 
is  generally  deep  throughout  its  length ;  Traverse  np  to  the  mouth  of  the  Mustinka 
River  broad,  shallow,  but  open  water,  while  beyond  this  point  all  open  water  disap- 
pears In  a  ^owth  of  rank  aquatic  vegetation,  and  the  lake  disappears  in  broad,  shal- 
low, rush-tilled  marshes  and  wet  m^Mlows.  The  incorporation  of  this  part  of  the 
lake  into  the  reservoir  system  would  result  in  the  flooding  of  considerable  meadow 
and  cultivated  land  reclaimed  from  the  lake,  while  the  evaporation  from  this  broad, 
shallow  area  would  prove  to  be  a  source  of  considerable  loss.  The  northern  limit  of 
the  reservoir  would  be  determined  by  a  dike  running  f^om  the  center  of  the  north- 
west i  section  32,  township  127,  range  47,  Minnesota,  to  the  meander  comer  between 
sections  14  and  23,  township  127,  range  48,  South  Dakota.  This  dike  would  be  8,700 
feet  long,  have  a  maximum  height  of  about  10  feet,  an  average  height  of  about  7, 
and  should  be  riprapped  on  all  sides.  A  spillway  of  large  capacity,  with  a  crest  ele- 
vation of  about  974,  with  provision  for  increasing  this  elevation  by  means  of  flush- 
boards,  should  be  constructed  at  a  suitable  place  in  this  dike,  and  the  dike  should 
also  be  constructed  capable  of  carrying  a  roadway. 

The  areas  of  Big  Stone  Lake  anu  Lake  Traverse  at  the  time  of  the  survey  were 
517,310,000  square  feet  and  386,330,000  square  feet,  respectively.  Assuming  a  12-foot 
range  of  gauge  on  Big  Stone  Lake  and  a  3-foot  range  of  gauffe  on  Lake  Traverse,  the 
capacity  of  the  reservoir  computed  for  the  area  at  time  of  survey  is  7,366,710,000 
cubic  feet.  These  ranges  contemplate  an  equal  rise  and  fall  of  the  present  (January, 
1897)  elevation  of  the  surface  of  Lake  Traverse,  and  10-foot  rise  and  2-foot  fall  in 
Big  Stone  Lake.  As  the  additional  volume  of  Big  Stone,  due  to  the  large  excess  of 
rise  over  fall,  was  not  considered  in  the  computation  of  the  total  cubic  contents,  this 
estimated  contents  is  seen  to  be  conservative. 

The  total  area  of  land  tributary  to  the  reservoir  system  is  about  2,215  square  miles, 
of  which  983  miles  are  tributary  to  Lake  Traverse,  and  the  remainder,  1,232  miles, 
drain  into  Big  Stone.  The  lakes  lie  at  elevations  ranging  from  20  feet  at  the  nort  heast 
comer  of  Lake  Traverse  to  170  feet  in  the  vicinity  of  Ortonville  below  the  general 
elevation  of  the  prairie  country  surrounding  them.  The  edees  of  Big  Stone  Lake 
and  the  bottoms  of  the  coulees  are  sparsely  wooded.  The  uplands  are,  for  the  mi\jor 
portion,  uncultivated. 

The  probable  run  off  ia  assumed  to  be  0.1  of  a  cubic  foot  per  second  per  square 


Digitized  by  VjOOQIC 


APPENDIX  A  A REPORT  OF  MAJOR  ABBOT.       1839 

mile  of  Area,  whioh  is  a  third  of  that  observed  in  the  case  of  the  reseryoirs  on  the 
Upper  Mississippi.  This  assumption  gives  the  amoant  of  water  available  for  Big 
8tone  Lake  direct  to  be  3^885,235,200  cabie  feet  and  to  Lake  'I^raverse  3,099,988,800 
cubic  feet,  llie  capacity  of  the  Lake  Traverse  portion  of  the  reservoir  within  the 
range  suggested  is  only  1,158,990,000  cubic  feet,  but  provision  is  made  for  the  trans- 
fer of  this  excess  to  Big  Stone  Lflkke,  and  also  temporary  restraint  of  the  water  while 
such  transfer  is  being  made.  The  total  cubic  contents  of  the  whole  reservoir  is  about 
380,000,000  cubic  feet  more  than  the  available  supply,  based  on  the  estimate  of  one- 
tenth  cnbic  foot  x>er  second  run  off.  If  only  this  computed  supply  comes  to  the  reser- 
voir each  year  a  volume  equal  to  900  cubic  feet  per  second  may  be  released  for  a 
period  of  three  months.  Some  loss  would  undoubtedly  be  experienced  in  dry  years 
mm  evaporation,  particularly  from  Lake  lYaverse,  which  is  broad  and  shallow ; 
also  the  prevalence  of  winds  would  probably  increase  the  rate  of  evaporation  to  a 
considerable  extent. 

The  total  cost  of  this  reservoir  system  is  estimated  to  be  $745,965,  divided  as 
follows: 

At  mouth  of  Whettione  Biver, 

An  embankment  10  feet  hi?h,  30  feet  wide  on  top,  slopes  3  to  1, 
900  feet  long,  containing  about  20,000  cubic  yards  of  earth,  at  20 

cents  per  yard $4,000 

Cost  of  core  for  same 6,000 

Cost  of  spill  way *. 10,000 

Land  damages 10,000 

Total $30,000 

For  a  dam  and  dike  opposite  the  city  of  Ortonville,  Minn.,  an 
earthen  embankment  4,200  feet  \ojif ;  height,  14  feet ;  width,  15 
feet  on  top ;  side  slopes  3  to  1,  containing  about  168,000  yards,  at 

12  cents  per  vard $20,160 

Clay-core  wall,  6-foot  base,  3-foot  top,  15  feet  high,  being  10,500 

yartis  in  the  length  of  the  dam,  at  $4  per  yard *. 42,000 

Cost  of  dam,  gates,  etc 100,000 

Riprap,  28,000  yards  at  50  cents  and  35,000  at  30  cents 24, 500 

Land  damages 10,000 

Total 196,660 

For  the  coiistmction  of  a  canal  leading  from  the  mouth  of  the  Whet- 
stone River  to  Big  Stone  Lake,  having  a  width  on  the  bottom  of 
100  feet,  side  slopes  3  to  1,  a  bottom  elevation  of  about  974,  and 
being  3,400  feet  long,  containing  about  135,800  cubic  yards,  at  20 

cents $27,160 

Spillway  at  lake  end 10,000 

Railway  bridge  and  piers 10,000 

Two  highway  bridges  and  piers 10,000 

For  additional  grading  for  roads 5,000 

Land  damages 15,000 

Total 77,160 

For  deepening  and  straightening  the  Minnesota  River  below  the 
dam  at  Ortonville,  being  a  ditch,  the  elevation  of  the  bottom  beinsp 
961,  100  feet  wide  on  bottom,  slopes  3  to  1,  amounting  to  150,000 

yards,  at  10  cents $15,000 

Land  damages 5,000 

Water-power  damages 10,000 

One  railroad  and  two  highway  bridges 20,000 

Total 60,000 

Damages  to  lands  bordering  on  Big  Stone  Lake,  3,000  acres,  at  $50 

per  acre 150,000 

Canal  between  Big  Stone  Lake  and  Lake  Traverse,  containing, 

approximately,  340,000  yards,  at  10  cents  per  yard $34, 000 

Gates,  etc 20,000 

Two  highway  bridges 6,000 

End  protection 8,000 

Land  damages 15,000 

^    Total 83,000 
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Dike  at  the  north  end  of  Lake  Traverse,  bein^  8,700  feet  long,  height 
7  feet,  15  feet  wide  on  top,  slopes  3  to  1,  being  abont  600  yards  per 

station,  or  a  total  of  52,200  yards,  at  15  centA $7, 8S0 

Core  wall  of  clay,  li  yards  cross  section  for  the  length,  being  4,350 

yards,  at  $4 17,400 

Riprap,  52,200  square  yards,  at  50  cents 26, 100 

Spillway  and  gates 20,000 

Land  damages 20,000 

Total $91,330 

Total  for  reservoir  complete,  with  10  per  cent  added  for  contingencies .    745, 966 

W.  C.  Wkrks, 
U.  8.  A$9i$iant  Engi^ 
W.  A.  Jones, 

Lieut,  CoL,  Corpi  of  Engineen. 
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IMPROVEMENT  OF  MISSOURI  RIVER  AT  AND  ABOVE  SIOUX  CITY,  IOWA, 
AND  OF  YELLOWSTONE  RIVER,  MONTANA  AND  NORTH  DAKOTA. 


REPORT  OF  CAFT.  J.  C.  SANFORD,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1898,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  MiBSonri  River  between  Stnbbs  Ferry, 

Montana,  and  lower  limits  of  Sioux 
City,  Iowa. 

2.  Removal  of  snags  and  other  obstrnc- 

tions  in  Missouri  River  above  Sioux 
City,  Iowa. 


3.  Yellowstone  River,  Montana  and  North 
Dakota. 


United  States  Engineer  Office, 

Sioux  Cifyj  lowa^  July  16, 1898. 
General:  I  have  the  honor  to  trannmit  herewith  reports  upon  the 
works  of  this  district  for  the  year  ending  June  30,  ISO-^. 
Very  respectfully,  your  obedient  servant, 

J.  C.  Sanford, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  JJ.  8.  A. 


B  B  z. 


IMPROVEMENT  OF  MISSOURI  RIVER  BETWEEN   STUBBS  FERRY,  IN 
MONTANA,  AND  THE  LOWER  LIMITS  OF  SIOUX  CITY,  IOWA. 

The  physical  characteristics  of  the  Missouri  Elver  above  Sioux  Oity 
are  described  in  Annual  Report,  Chief  of  Engineers  for  1897,  pages 
333  and  334. 

Between  Oreatfalls  and  Stubbs  Ferry,  in  Montana, — ^Original  condi- 
tions, projects,  and  work  done  to  June  30, 1897,  are  described  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1897,  pages  334,  2178, 
and  2179. 

In  July,  1897,  dike  construction,  which  had  been  suspended  on 

account  of  high  water,  was  resumed  under  the  project  of  November  30, 

1894.    At  Griffin  Bar,  about  12  miles  above  Greatfalls,  three  dikes  were 

built  and  the  dike  built  in  the  previous  year  was  repaired.    Repairs 
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were  made  to  two  of  the  dikes  built  in  1895  at  Fox  Island,  about  55 
miles  above  Greatfalls,  and  to  the  dam  behind  Wickners  Island,  about 
45  miles  above  Greati'alls,  also  built  in  1895.  Three  short  dikes  were 
built  to  improve  a  shoal  below  Wescott  Island,  about  9  miles  above 
Greatfalls,  which,  by  forcing  the  narrow  channel  close  against  a  rocky 
point,  had  proved  particularly  dangerous  to  boats.  By  these  and  the 
earlier  works  it  is  thought  that  a  3-foot  channel  of  sufficient  width  has 
been  obtained  between  Greatfalls  and  Buckshot  Island,  about  16  miles; 
but  the  river  has  remained  so  high  during  the  spring  that  a  survey  to 
show  low-water  conditions  has  not  yet  been  practicable.  In  September 
an  examination  was  made  of  the  shoals  on  that  part  of  the  river  between 
Griffin  Bar  and  Cascade.  It  was  found  that  at  a  number  of  places  the 
improvement  of  which  was  not  contemplated  in  the  approved  project 
there  was  an  available  depth  of  less  than  3  feet,  and  at  a  number  of 
others  the  depth  reduced  to  low  water  was  less  than  3  feet.  The  season 
having  been  particularly  favorable  for  the  foriiiation  of  shoals,  as  the 
river  had  fallen  very  rapidly  after  the  June  rise,  it  was  thought  that 
many  of  the  latter  class  of  shoals  would  cut  out  as  the  stage  approached 
low  water.  On  account  of  this  uncertainty  as  to  the  permanency  of 
many  of  the  shoals,  and  as  navigation  would  receive  more  immediate 
benefit  by  obtaining  as  soon  as  possible  a  2j-foot  channel  to  Cascade, 
it  was  decided  to  change  the  order  of  work  by  improving  the  worst 
shoals  first,  and  at  the  same  time  carefully  observing  those  whose  per- 
manency was  uncertain.  Accordingly,  work  was  begun  in  October 
toward  the  improvement  of  Bird  Creek  Shoal,  about  48  miles  above 
Greatfalls,  and  one  dike  completed  before  the  river  closed  by  ice.  This 
sboal  forms  at  present  the  head  of  the  2^foot  low-water  channel. 
Surveys  were  made  duruig  the  fall  to  determine  efi'ect  of  works  built  in 
1895  and  1896.  At  Fox  Island,  which  had  been  the  worst  place  in  the 
lower  part  of  the  reach,  an  available  depth  of  5.8  feet  at  a  stage  of  0.9 
foot  was  found,  and  at  Wescott  Island  a  depth  of  4.6  feet  at  the  same 
stage. 

Following  the  above-mentioned  examination  between  Griffin  Bar  and 
Cascade,  surveys  had  been  made  of  all  the  shoals  then  found  and  the 
survey  maps  compared  with  those  of  the  survey  of  1880,  on  which  the 
original  project  (of  1892)  had  been  based,  to  determine  permanency  of 
shoals.  The  comparison,  in  connection  with  more  recent  gauge  data, 
showed  that  the  stages  of  water  stated  on  the  1880  maps  were  trom  2  to 
3  feet  too  low,  varying  in  diflferent  portions  of  the  pool  (soundings  were 
platted  as  taken),  and  that,  correcting  for  this  error,  many  of  the  present 
shoals  not  considered  in  the  original  project  would  appear  on  these  maps, 
though  the  number  of  existing  shoals  largely  exceeds  that  of  the  shoals 
existing  in  1880.  It  also  appears  that  many  of  the  existing  shoals 
did  not  exist  at  the  time  of  submission  of  the  project  adopted  l^ovember 
30, 1894,  or  have  since  deteriorated.  Owing  to  the  above  chauged  con- 
ditions between  Greatfalls  and  Cascade,  a  revised  project  for  improv- 
ing the  river  between  Greatfalls  and  the  canyon  next  below  Stubbs 
Ferry  was  submitted,  and  was  approved  January  4, 1898.  !No  change 
is  made  in  results  contemplated  nor  in  amount  of  work  provided  for 
above  Cascade;  but  the  estimate  for  the  whole  work  is  increased  to 
$213,646.50,  to  cover  the  improvement  of  the  increased  number  of  shoals 
below  Cascade.  An  estimate  of  $4,500  for  annual  maintenance  is  also 
included. 

During  the  past  spring  four  barges,  necessitated  by  the  increased 
towing  distance  on  all  work  in  the  upperpart  of  the  Greatfalls-Cascade 
reach,  have  been  built,  a  quarry  has  been  opened  and  about  1,100  cubic 
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yards  of  rock  quarried,  and  brush  cut  and  1,200  fascines  made  for  use 
in  con^structing  proposed  dikes  at  Bird  Creek  Shoal.  Dike  construc- 
tion will  be  resumed  as  soon  as  the  present  flood  subsides. 

The  total  expenditures  during  the  year  have  been  $16,486.58. 

The  work,  including  the  procuring  of  brush  and  rock,  was  done  by 
hired  labor. 

Maps  of  the  shoals  improved  during  the  year  accompany  this  report. 

The  work  has  been  in  local  charge  of  Asst.  Engineer  W.  H.  Wood, 
wliose  report  is  appended. 

Great/alls  to  Fort  Benton. — No  work  done  or  projected. 

Fort  Benton  to  Carroll. — ^The  project  contemplates  deepening  and 
improving  the  channel  by  the  removal  of  bowlders,  by  contraction  works 
on  the  shoals,  and  by  dredging.  No  work  has  been  done  since  1891, 
navigation  having  ceased,  due  to  the  construction  of  railroads  parallel- 
ing the  river.  There  was  formerly  an  extensive  commerce  between 
lower  river  points  and  Fort  Benton,  nearly  all  the  freight  destined  for 
Montana,  Idaho,  and  the  British  Possessions  north  of  these  States 
having  been  brought  by  river. 

Carroll  to  Sioux  City. — In  addition  to  removal  of  snags  and  other 
obstructions,  work  has  been  done  at  several  localities,  as  described 
below. 

At  Bismarcic  Harbor. — Original  condition,  projects,  and  work  done 
to  June  30, 1>97,  are  described  in  the  Annual  Report  of  the  Chief  of 
En^iineers  for  1897,  pages  334, 335, 2179,  and  2180. 

In  August,  1897,  dike  construction  and  repair,  which  had  been  sus- 
pended on  account  of  high  water,  was  resumed.  During  the  remainder 
of  the  soason  the  two  short  dikes  for  the  protection  of  the  left  bank 
just  below  the  bridge,  which  had  been  begun  and  nearly  completed  in 
the  previous  year,  were  completed,  as  was  also  the  right  bank  above 
the  bridge,  in  continuation  downstream  of  the  group  of  seven  dikes 
constructed  in  1895.  Repair  of  the  latter  group  was  continued  and 
coini)leted  so  far  as  proposed  under  the  present  allotment.  These 
repairs,  begun  in  the  spring,  consisted  in  rebuilding  the  lowest  dike  of 
the  grouj),  No.  7,  using  the  existing  foot  mattress,  in  restoring  the 
destroyed  portion  of  No.  5,  in  strengthening  by  strong  T  heads  Nos.  1, 
3,  and  6  in  order  to  ])revent  their  further  destruction,  and  in  thor- 
oughly repairing  the  bracing  and  screening  of  all  old  work.  The  con- 
struction of  a  second  proposed  right  bank  dike  below  this  group  was 
postponed  on  account  of  the  cost  of  these  repairs.  Inclined  and  stor- 
age ways  were  constructed  at  the  Rockhaven  ice  harbor  for  the  use  of 
the  snag  boat  employed  on  this  reach  and  of  the  fleet  belonging  to  the 
Bismarck  work.  In  November  a  channel  was  sluiced  by  the  snag  boat 
through  the  bar  opposite  Dike  7  to  relieve  the  pressure  on  that  dike, 
the  growth  of  the  bar  having  forced  the  channel  strongly  against  it. 

In  March,  1898,  channels  were  cut  through  the  ice  around  the  dikes, 
to  lessen  injury  at  the  spring  break-up. 

When  the  ice  broke  up  and  went  out,  on  April  7,  it  carried  away  the 
T  head  and  about  90  feet  of  the  stem  on  each  of  the  following  dikes, 
viz.  Dikes  5  and  7  of  the  1«95  group  and  the  right  bank  dike  below 
them,  built  in  1897.  All  the  other  existing  dikes  received  slight  injuries. 
Preparations  were  made  in  May  for  strenjrthening  by  T  head*^  the 
outer  ends  of  the  three  dikes  most  injured  and  for  making  minor 
repairs  to  the  others.  Operations  were  suspended  May  20  on  account 
of  the  unusually  early  occurrence  of  the  "June  rise,''  but  will  be 
resumed  when  the  river  falls  suflBciently. 

The  total  expenditures  during  the  year  have  been  $10,526.25. 
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The  works  are  falfiUing  their  purpose  in  protecting  the  bank  in  their 
vicinity  and  in  giving  a  more  favorable  direction  to  the  channel  above 
the  bridge. 

A  map  showing  the  location  of  Government  and  private  improvement 
works  on  the  reach  accompanies  this  rei)ort. 

The  work,  which  has  been  done  by  hired  labor  and  purchase  of 
material,  was  in  local  charge  of  Asst.  Engineer  H.  C.  Goald  in  the  fall 
of  1897  and  the  fir»*t  half  of  May^  1898.  Since  May  K)  it  has  been  in 
charge  of  Asst.  Engineer  E.  D.  Vincent.  Reports  of  these  assistants 
are  appended. 

At  Pierre  and  Fort  Pierre. — Original  condition,  projects,  and  work 
done  to  Jane  30, 1897,  are  described  in  the  Annual  Iteport  of  the  Chief 
of  Engineers  for  1897,  pages  335,  2180,  and  2181. 

In  July,  1897,  construction  work,  which  had  been  suspended  on 
account  of  high  water,  was  resumea.  During  the  remainder  of  the 
season  two  pile  dikes  and  a  revetment  1,220  feet  long  below  them  were 
built  for  the  protection  of  the  lower  part  of  Marion  Island,  leaving 
about  700  linear  feet  of  bank  below  the  revetment  still  unprotected. 
An  incomplete  crib-work  dike  below  the  Pierre  steamboat  landing, 
begun  in  1895  and  extended  in  1896-97,  was  completed  by  adding  a 
pile  T  head.  Minor  repairs  were  made  to  existing  works.  In  February, 
1898,  a  channel  was  cut  in  the  ice  around  the  Marion  Island  dikes,  to 
lessen  injury  at  the  break-up.  During  the  spring  the  ends  of  the  dikes 
have  been  buoyed,  the  slight  damage  caused  by  ice  and  high  water  in 
the  early  spring  repaired,  and  tenix)orary  protection  work  done  where 
the  present  flood  has  threatened  the  upper  bank  at  the  Marion  Island 
revetment. 

The  total  expenditures  during  the  year  have  been  $13,551.95. 

The  works  have  nearly  stopped  the  erosion  below  the  Pierre  steam- 
boat landing,  having  formed  a  large  accretion,  and  have  protected  that 
part  of  Marion  Island  covered  by  tbem.  The  Marion  Island  dikes 
extend  to  the  proposed  rectified  shore  line;  and,  when  the  revetment 
is  extended  to  the  foot  of  the  island,  the  works  designed  to  form  and 
hold  the  proposed  right-hand  shore  line  for  a  distance  of  about  7,900 
feet  will  have  been  completed.  The  dam  behind  the  island  has  needed 
no  ri^pairs  during  the  year  and  has  caused  the  chute  to  fill  with  sand 
and  drift  to  a  height  of  8  feet  above  low  water.  A  marked  improve- 
ment in  depth  and  direction  has  occurred  in  the  channel  between  Pierre 
and  Fort  Pierre. 

A  map  showing  the  location  of  existing  and  proposed  works  opposite 
Pierre  and  Fort  Pierre  accompanies  this  report. 

The  work,  which  has  been  done  by  hired  labor  and  purchase  of 
material,  has  been  in  charge,  while  operations  were  in  progress,  of 
Asst.  Engineer  E.  I).  Vincent,  whose  report  is  appended. 

At  Yankton. — Original  conditions,  project,  and  operations  to  June  30, 
1897,  are  described  in  the  Annual  Beport  of  the  Chief  of  Engineers  for 
1897,  pages  335  and  2181. 

In  July  and  August,  1897,  the  plant  needed  for  beginning  work  was 
constructed  or  purchased.  Two  barges  and  four  skiffs  were  built  and 
two  barges  and  a  towboat  purchased,  part  of  the  cost  of  the  latter 
being  paid  from  the  South  Sioux  Oity  allotment. 

At  the  time  of  the  submission  of  the  project  of  March  23, 1897,  and 
for  some  time  thereafter,  it  was  thought  by  the  people  of  Yankton  that 
the  proposed  bridge,  about  3^  miles  above  Yankton,  would  be  built 
during  1897;  and  for  this  reason  the  project  had  provided  for  expend- 
ing the  funds  allotted  from  the  appropriation  of  June  30, 1896,  in  pro- 
tecting the  left  bank,  just  above  the  site  of  thB  bridge,  the  works 
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forming  part  of  those  proposed  in  the  general  plan  for  the  improvement 
of  the  reach.  In  the  summer  of  1897,  work  on  the  bridge  not  having 
begun,  and  an  investigation  of  the  situation  having  shown  that  the  con- 
struction of  the  bridge  in  the  near  future  had  become  very  doubtftil,  it 
was  thought  best  to  expend  the  available  funds  in  beginning  the  con- 
struction of  a  group  of  right-bank  dikes  above  Yankton,  forming 
part  of  the  general  plan,  and  designed  to  restore  the  Yankton  steam- 
boat landing.  A  revised  project  providing  for  this  work  was  adopted 
September  3, 1807. 

During  the  fall  materials  for  the  work  were  purchased,  arrangements 
made  for  construction  of  a  spur  track  and  for  use  of  land  needed  for 
a  material  yard,  a  temporary  storehouse  built,  and  the  construction  of 
five  of  the  seven  proposed  right-bank  dikes  begun  and  continued  until 
the  work  was  stopped  by  ice.  The  plant  used  consisted  of  that  belong- 
ing to  this  work,  with  some  additional  plant  borrowed  from  the  South 
Sioux  City  and  Sioux  City  works. 

In  February  a  channel  was  cut  in  the  ice  around  the  dikes,  to  lessen 
injury  at  the  break-up. 

During  the  past  spring  the  slight  injuries  caused  by  the  ice  have 
been  repaired,  repairs  have  been  made  to  the  towboat  and  two  mattress 
punts  built,  and  the  construction  of  the  sixth  dike  of  the  right-bank 
group  begun.  Dike  work  was  suspended  June  11  on  account  of  high 
water.  The  present  flood,  which  has  been  of  unusual  height  and  dura- 
tion, has  destroyed  the  piling  in  about  80  linear  feet  of  one  of  the  dikes, 
due  to  a  heavy  accumulation  of  drift  against  it,  and  has  threatened 
serious  erosion  of  the  bank  between  and  at  the  shore  ends  of  some  of 
the  dikes.  A  small  force  has  been  constantly  employed  in  temporarily 
protecting  threatened  portions  of  the  bank  at  the  site  of  the  work  and 
in  moving  property  back  from  caving  banks.  The  erosion  at  the  dikes 
has  thereby  been  minimized  and  all  property  has  been  saved. 

The  total  expenditures  during  the  year  have  been  $26,555.74. 

The  dikes  have  checked  the  formerly  rapid  erosion  in  their  vicinity, 
but  are  still  too  short  to  have  decidedly  altered  the  position  of  the 
channel. 

Maps  showing  the  location  of  work  done  and  of  proposed  works 
accompany  this  report. 

The  work,  which  has  been  done  by  hired  labor  and  purchase  of 
material,  was  in  local  charge  of  Asst.  Engineer  A.  H.  Weber  to  June 
14,  1898,  and  of  Asst.  Engineer  Bathurst  Smith  since  that  date. 
Beports  of  these  assistants  are  appended. 

At  Mkpoint. — Original  condition,  project  submitted,  and  action 
taken  thereon  are  described  in  the  Annual  Report  of  the  Ohief  of 
Engineers  for  1897,  pages  335, 336, 2181,  and  2182. 

Ko  work  has  been  done  during  the  fiscal  year  and  no  exx>enditure 
made. 

At  South  Sioux  City, — Original  condition,  project,  and  work  done  to 
June  30,  1897,  are  described  in  the  Annual  Beport  of  the  Chief  of 
Engineers  for  1897,  pages  336, 2182,  and  2183. 

The  only  work  done  during  the  year  has  consisted  in  the  construction 
and  purchase  of  plant  needed  for  future  work  in  this  vicinity.  A  com- 
bined pile  driver  and  grader  has  been  constructed,  except  setting  up 
the  grading  pump.  Four  skiffs  have  been  constructed,  and  a  towboat, 
part  of  the  cost  of  which  was  paid  from  the  allotment  for  work  at 
Yankton,  has  been  purchased.  Construction  of  plant  was  done  by 
hired  labor  and  purchase  of  material. 

The  total  expenditures  during  the  year  have  been  $4,080.48. 

At  Sioux  City. — ^Projects  and  work  done  to  June  30, 1897.  aire  d 
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IQ  the  Annual  Beport  of  the  Ghief  of  Engineers  for  1897,  pages  336, 
2183,  and  2184. 

In  August  the  work  of  protecting  the  left  bank  below  the  mouth  of 
the  Floyd  River  was  begun.  The  work  proposed  for  the  protection 
of  the  bank  consisted  of  revetment  and  short  pile  dikes.  During  the 
remainder  of  the  season  the  revetment,  consisting  of  a  subaqueous 
mattress  of  woven  willow  brush,  with  upper  bank  sloped  and  paved, 
was  completed  except  the  upper  part  of  the  bank  paving.  This  was 
completed  during  the  past  spring.  It  extends  824  feet  from  the  Floyd 
Eiver  downstream.  Twenty  short  dikes  below  the  revetment  were  com- 
pleted and  shore  protection  and  foot  mattress  for  three  others,  the  pile 
driver  not  being  then  available  for  completing  them.  The  mattress 
for  one  of  these  is  an  extension  of  the  revetment,  and  the  locations  of 
the  other  two  are  at  points  where  the  mattress  laid  may  sufficiently 
protect  the  bank.  The  work  has  thus  far  protected  the  bank  over  the 
distance,  about  7,400  feet,  which  had  been  threatened  with  erosion. 
Owing  to  the  shortness  of  the  dikes,  however,  which  was  necessitated 
by  the  excessive  depths  then  existing  close  to  the  bank  and  to  the 
unusually  great  distances  between  the  dikes,  due  to  the  necessity  of  pro- 
tecting a  great  extent  of  bank  with  limited  funds,  some  of  the  dikes  may 
in  future  have  to  be  extended  or  intermediate  dikes  or  revetments  built. 

Eepairs  were  made  in  November  and  December,  1897,  to  eleven  of 
the  dikes  constructed  in  1895  near  the  upper  limits  of  the  city.  In 
March,  1898,  the  outer  ends  of  the  lower  four  dikes  of  the  system  con- 
structed in  1889  in  front  of  Sioux  City  were  repaired. 

A  storehouse  for  property  belonging  to  this  and  other  works  was 
built  in  November  and  December,  1897,  at  the  Sioux  ice  harbor. 

The  total  expenditures  during  the  year  have  been  $18,698.97. 

The  work  was  in  immediate  charge  of  Asst.  Engineer  F.  M.  Towar  to 
February  10, 1898,  and  of  Asst.  Engineer  Bathnrst  Smith  since  that 
date.  Full  details  are  given  in  the  appended  report  of  the  latter.  The 
work  has  been  done  by  hired  labor  and  purchase  of  material. 

Maps  showing  the  existing  works  on  the  reach  and  work  done  during 
the  year  below  the  Floyd  River  accompany  this  report. 

loe  harbors. — Original  condition,  projects,  and  work  done  to  June  30, 
1897,  are  described  in  the  Annual  Eeport  of  the  Ghief  of  Engineers  for 
1897,  pages  337  and  2184. 

The  two  ice  harbors  at  Bockhaven,  N.  Dak.,  and  on  the  Big  Sioux 
Biver  near  Sioux  Oity  have  been  maintiiined  in  good  condition,  so  far 
as  the  works  on  shore  are  concerned,  by  the  watchmen  employed  in  car- 
ing for  Government  property  stored  at  these  harbors.  A  well  92  feet 
deep  has  been  driven  at  the  latter  harbor  for  the  use  of  the  watchmen 
and  of  the  force  frequently  employed  there  on  plant  repairs.  In  the  fall 
of  1897  these  harbors  were  reached  by  steamboats  only  after  consider- 
able time  and  labor  had  been  expended  in  sluicing  channels  through 
the  bar  which  had  formed  in  front  of  the  Eockhaven  ice  harbor  and 
the  bar  at  the  mouth  of  the  Big  Sioux  Kiver. 

The  total  expenditures  during  the  year  have  been  $68.56. 

River  survey, — Project  and  work  done  to  June  30, 1897,  are  described 
in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1897,  pages  337  and 
2184. 

During  the  year  a  few  of  the  published  maps  have  been  distributed, 
in  accordance  with  law.  Examinations  of  the  river  have  been  made  at 
Fort  Benton,  Mont.,  and  Judith,  Mont.,  where  erosion  had  been  com- 
plained of. 

The  water  gauges  at  Wolfpoint,  Mont.,  and  Fort  Buford,  N.  Dak.^ 
the  readings  of  which  had  been  discontinued^  have  been  stored. 
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The  total  expenditures  daring  the  year  have  been  $108.20,  mostly  for 
fireigUt  liabilities  of  previous  years. 

WOBK  BEQUIBED. 

Stfihbs  Ferry  to  Oreatfalls. — To  complete  the  existing  project  for  work 
between  Oreatfalls  and  the  canyon  next  below  Stubbs  Ferry  will  re- 
quire the  expenditure  of  $162,646.50,  of  which  $84,509  will  be  required 
to  com[>lete  the  work  between  Great  falls  and  Cascade,  55  miles.  One- 
half  of  the  latter  sum,  say  $42,000,  can  be  profitably  expended  in 
the  fiscal  year  ending  June  30, 1900.  Its  expenditure  will  iucresise  the 
depth  that  can  be  carried  between  Greatfalls  and  Cascade,  and  will,  it 
is  hoped,  result  in  an  increase  of  the  commerce  of  the  *'  Long  Tool." 

Carroll  to  Sioux  City. — For  remarks  on  the  general  improvement  of 
this  reach,  1,309  miles  in  length,  and  on  improvement  at  isolated  local- 
ities within  the  reach,  see  Annual  Report  of  the  Chief  of  Engineers  for 
1897,  pages  2184  and  2185. 

In  the  act  of  June  3, 1896,  Congress  provided  for  work  at  the  follow- 
ing localities:  Bismarck  Harbor,  Pierre  and  Fort  Pierre,  Yankton, 
Elkpoint,  South  Sioux  City,  and  Sioux  City.  At  Bismarck  Harbor, 
Pierre  and  Fort  PieiTC,  and  Sioux  City  work  had  been  done  in  1895, 
based  in  each  case  on  a  general  plan,  not  yet  approved,  for  the  improve- 
ment of  a  considerable  reach  of  river  in  the  vicinity,  the  work  <lone 
forming  a  small  fraction  of  the  entire  plan,  and  the  work  done  under 
the  above  act  has  also  been  in  conformity  witli  these  general  i)lans. 
The  same  is  true  of  the  work  done  at  South  Sioux  City  in  1896-97.  as 
it  formed  a  part  of  the  general  plan  for  the  Sioux  City  rciich;  of  that 
done  at  Yankton  during  the  past  year,  and  of  that  proiK)8e<l  under 
present  allotment  for  Elkpoint.  To  com])lete  the  work  at  all  of  these 
localities  as  provided  for  in  the  general  plans  would  require  the  expendi- 
ture of  $1,707,746.50  in  addition  to  present  funds  and  to  the  cost  of 
improving  2f  miles  of  river  above  the  mouth  of  the  Big  Sioux  River,  for 
which  no  estimate  was  made  on  the  general  plan  for  the  Sioux  City 
reach.  It  is  understood  to  be  the  intention  of  Congress  to  continue 
improvements  at  these  localities,  viz.,  Bismarck  Harbor,  Pierre  and 
Fort  Pierre,  Yankton,  Elkpoint,  and  Sioux  City  and  South  Sioux  City; 
and  for  the  purpose  of  economical  work  an  estimate  of  $675,000  is  sub- 
mitted, with  recommendation  that  the  allotment  of  this  amount  be  left 
to  the  discretion  of  the  Secretary  of  War. 

No  estimate  for  maintenance  of  the  two  ice  harbors  in  this  district,  at 
Bockhaven,  N.  Dak.,  and  on  the  Big  Sioux  Kiver,  South  Dakota,  appears 
to  have  been  ai)proved,  though  an  estimate  of  $5,000  annually  for  their 
maintenance  is  given  in  annual  reports  of  my  predecessors.  I  would 
respectfully  ret>eat  this  estimate,  as  being  urgently  needed  for  properly 
maintaining  the  harbors. 

Money  statement. 

July  1, 1897,  balance  unexpended $140,908.73 

June  90, 18^,  amount  expended  during  fiscal  year 90, 076. 73 

.July  1, 1898,  balance  unexpended 50,832.00 

July  1, 1898, outetanding  liabilities 16,517.02 

July  1, 1898,  balance  available 84,314.98 

(Amount  (estimated)  required  for  completion  of  existing  project: 
Great  Falls  to  Stubbs  Ferry 162,646.60 
Great  Falls  to  Sioux  City Indefinite. 
Amonnt  that  can  beprofitably  expended  in  fiscal  year  ending  Jnne30, 1900  717, 000. 00 
Submitted  in  compliance  with  requiiomeiits  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  J^^i^d^§^(:j003lc 
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APPROPRIATIONS. 


The  appropriationR  nnd  allottnents,  exclusive  of  those  for  Rnagg^ng, 
for  the  Upper  MisHOuri  Kiver  have  been  as  follows: 

1888 $200,000 

1890 tS»fO,000 

1892 tl50,000 

1894 110,000 

1895 40,000 

1896 235,000 


1876 $20,000 

1878 42,500 

1879 60,000 

1880 43,«00 

1881 66,000 

1882 •115,000 

1884 140,000 

1886 60,000 


Total 1,581,500 


In  addition  to  the  above  amoants  about  $00,000  from  the  appro- 
priatious  for  the  survey  of  the  river  from  Fort  Beniou  to  the  mouth  was 
8i)eut  on  the  part  above  Sioux  City. 


Li$t  of  coniraets  in  force  during  fiioal  year  ending  June  SO,  1898,  improving  Upper 
Mi9H0uri  Hirer,  between  Stubba  Ferry,  Montana,  and  Sioux  City,  Iowa, 


Name  aod  roflidcnoe. 

Character  and  extent. 

Price. 

Date  of 
approval. 

Date  of 
beginning. 

DateofexpixA- 
tion.' 

Fereord. 

1897. 

1897. 

1897. 

Patrick   E.  Bynie,  Bis- 

Famishing   about   900 

$1.M 

Apr.    6 

May       2 

Daring  working 

marck,  N.  Dak. 

conls  of  willow  brush 
at  Bismarck,  N.  Dak. 

Percu.yd. 

season. 

Northern  Pacific  Railway 

Furnishing  about  2.500 

1.25 

Jane   8 

June       8 

Aug.  IB. 

Co..  at.  Paul,  Minn,  a 

cubic  yards  of  riprap 
Htone    at    Bismarck, 
N.  Dak. 

John  C.  French,  Sionx 

Furnishing  about  2,400 

.35 

May  12 

Not  fixed. 

SeptL 

City,  Iowa,  a 

cubic  yards  of  riprap 
stone  at   Sioux  City, 

Iowa. 

John  C.  Hayes,  Pierre, 

Furnishing  about  5,000 

.ea 

May  28 

May      19 

DaringworkJng 

S.  Dak. 

cubic  yards  of  riprap 
stone  at  Pierre,  S.  Dak. 

season. 

P«r  cord. 
$1.27 

Do 

Fumishinff  about  2,0W 
cords  willow  brush  at 

....do... 

do.... 

Do. 

Pierre,  S.  Dak. 

Moser  St,  Ekroth,  Man- 

Furnishing    about    300 

1.85 

July    8 

June       7 

Do. 

dan,  N.  Dak. 

cords    willow    brush 
near  Maudan,  N.  Dak. 

Mark  Kanghton,  Sionx 

Furnishing    about    676 

1.45 

June  16 

Not  fixed. 

SeptL 

City,  Iowa,  a 

cords  of  willow  brush 
at  Sioux  City,  Iowa. 

Smith  &Betz,  Sionx  City, 
Iowa,  a 

do .1 

L45 

do  .. 

do 

Do. 

a  Extended. 


COMMERCIAL  STATISTICS. 


During  the  calender  year  1897,  the  Dumber  of  boats  engaired  in  carrying  freight 
and  p:i8senp;er8,  exclusive  of  those  wliich  during  the  year  did  only  a  ferriage  busi- 
ness is  11,  with  a  total  tonnage  of  1,275  tons.  The  freight  and  passengers  carried 
by  them  are  as  follows: 

Tons. 

Coal  and  wood 4,046 

Grain,  hay  and  straw 4,728 

Lumber 1,143 

Sand,  lime,  and  cement 1,953 


*  $2,832.42  of  this  transferred  to  work  helow  Sioux  City. 

t  $192,912  of  this  afterwHrds  allorted  to  snagging. 

t$161.53  of  this  afterwards  allotted  to  snagging*      ,,    GoOqIc 
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1849 


General  merchandiHe  and  miBoellaneonB 4,901 

Livestock A 335 

PaseeDgerH number..  3|U50 

The  above  figures  show  an  increase  of  6,737  tons '  of  freight  and  2,985  passengers 
orer  the  amount  carried  in  1896. 


Traffic  by  river  reacAtft. 


Year. 


Biver  reaches  between— 


PBck«fEes 
Bml  bulk 
freight. 


Pueen 
gen. 


Live 
■tock. 


1880. 

1891. 
1892. 

1893. 

189i. 

1886 

1896 
1897 


Sionx  City  »nd  Biemarck 

Bisinarck  and  Fort  Bnford  .... 
Fort  Bnford  and  Fort  Benton 

Sionx  City  and  BlamariTk 

Bismarok  and  Fort  Buford. . . . 

Sioux  City  and  Pierre 

Pierre  ana  Biamarok , 

Bismarck  and  Fort  Buford  ... 

Sionx  City  and  Pierre 

Pierre  and  Biamarok 

Bismarck  and  Fort  Bnford  . . . , 

Sioox  City  and  Pierre 

Pierre  and  Biamarok 

Biamarck  and  Fort  Bnford  .... 
Greatfalla  and  Stubba Ferry.. 

Sionx  Citv  and  Pierre 

Pierre  and  Bismarok , 

Bismarck  and  Fort  Bnford . . . . , 
Greatfalla  and  Stnbbs  Ferry.. 

Sionx  City  and  Fort  Yates 

Fort  Yatea  and  Fort  Herthold 
GreatfaUsand  Stnbbs  Ferry.., 
Sionx  City  and  Fort  YateM*. . . 
Fort  Yates  and  Fort  Berthold 
Greatfalla  and  Stnbbs  Ferry  . 


Tone. 
9,735 
2.407 
1, 124 

10,410 
2. 645 
2. 6  {4 
7,247 
5,301 
5.456 
6,256 
2,125 
1.491 

19, 171 

4,461 

28 

10.485 
5,136 
5,591 
50 
2,850 
7,106 
500 
6,277 
9,243 
1,250 


4,322 

184 

62 

1,749 

130 

32 

177 

278 

12, 513 

137 

12 

3.095 

16,862 

102 


Head. 

2,974 

48 

43 

4,688 

59 

6,043 

2,815 

300 

28,137 

20 

2 

9,258 

41,856 

1,849 


vua 

417 

7 

8 

2,204 

670 

283 

864 

692 

950 

i,876 

3,000 

Li9t  of  8teamer9  and  goBoUne  hoatt  plying  on  the  Missouri  River  between  Sioux  City, 
Iowa,  and  Stuhhe  Ferry,  Montana,  during  the  year  1897. 


Kama. 

When 
built. 

Tonnage. 

Owner  or  manager. 

Length. 

Breadth. 

Depth. 

Benton 0  .     ....«•>. 

1875 
1881 
1888 

1892 
1897 
1894 
1896 
1H84 
1882 

1896 
1895 
1870 
1885 
1896 

1807 
1806 
1895 

1878 
1892 
1896 
1892 
1892 
1896 

1886 

Feet. 
197.0 
131.0 
65.0 

110.0 
91.0 
50.0 
48.0 
60.0 
92.0 

82.0 
70.0 
98. 2 
83.7 
119.5 

83.0 
66.0 

Feet. 
83.0 
31.8 
14.0 

24.0 
18.0 
11.0 
14.0 
14.0 
20.0 

7.0 
17.0 
17.8 
23.3 
30.16 

21.0 
16.9 

Feet. 
5.0 
4.8 
2.0 

8.6 
2.7 
3.0 
2.3 
2.5 
3.4 

3.0 
8.0 
3.0 
8.8 
8.6 

3.5 
8.2 

394.08 
177.47 
21.71 

75.00 
48.03 
17.60 
15.95 
22.75 
58.66 

7.00 
89.56 
60.47 
57.31 
109.81 

650.00 
628.00 
620.00 

318.00 
30.00 
93.45 
610.00 
610.00 
627.00 

69.00 

Jamea  P.  Boland  St  Lonis  Mo 

VintStUIiiigs 

Mary  E.lieunutt 

Caatalia 

Seller  Bros.,  Sionx  City,  Iowa. 
R.  A.  Talbott,  Sioux  City,   Iowa, 
aold  W.  F.  Parker.  Florence,  Nebr. 
B.  S.  HolmoM,  Sioux  Citv.  Iowa. 
B.  H.  Kingsbury.  Sioux  City,  Iowa. 

John  Anntin  A  Knn  Ponra.  Nnhr. 

Poncafr     * 

RiverQaeeu6 

JoflieK.  L 

Ed.  Anderson.  St.  Helena,  Nebr. 
A.  Larson,  Yankton,  S.  Dak 

Little  Maud 

M▼Ttle^        

Joseph  Leach,  Banning  Water,  S. 

B.  E*  Lindsay,  Wheeler,  S.  Dak. 

J.  W.  Sanford.  Chamberlain,  S.  Dak. 
H.  J.  King,  ChamberUin.  S.  Dak. 

C.  and  N.  W.R.  R.  Co..  Pierre.  S. 
Dak. 

B.  Seneschal.  Pierre.  S.  Dak. 

CL»mberlain6 

Last  Chance 

Capitoiallntt 

JimT^ghton 

Peerless^ 

Lissie  Reld 

Daniel  C.  Johns.  Forest  City,  S.Dak. 
J.  C.  Leach  and  H.  H.  M.  Smee.  Can- 

Cannon Ballb 

F.Y.Batcbelor 

Imelda 

J.J.Hill 

178.6 
90.0 

120.0 
50.0 
50.0 
80.0 

44.0 

81.0 
17.0 
21.0 
10.0 
10.0 
16.0 

10.0 

4.0 
2.0 
4.0 
4.5 
4.5 
8.6 

2.9 

non  Ball,  S.  Dak. 
L  P.  Baker,  Bismarok.  N.  Dak. 

Do. 

Do. 
J.  D.  Taylor,  Greatfalla,  Mont. 
J.  W.  Corneliua,  Greatfalla,  Mont. 

Minnie 

Boat  wlthont  name . 
Boee • 

Josephns Hamilton,  Greatfalla, 

Mont. 
N.  Hilger,  Helena,  Mont. 

a  Sunk  and  a  total  loss  at  Sionx  City,  Iowa,  July  18, 1897. 
6  Gaaoline  boats, 
a  Estimated  tonnage. 
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Dates  iif  iot  elo9ifig9  and  openings  on  the  MUeouri  Birer  above  Sioux  Ciifff  loioa,  and  on 
the  Telloieatone  Biver  ai  Glendire,  Montana,  1897-98. 

iContinaod  from  page  2180,  Amiaal  Beport,  Chief  of  Bngineen,  for  1887.] 


Locality. 


Cloiring. 


Opening. 


Montana: 

Townaend .' 

Greatfalla  (gauge  readings  Huspentled) 

Fort  Benton 

Wolf  Point  (gauge  readings  snspended). 

Glendive 

Korth  DakoU: 

Fort  Baford  (gauge  readings  suspended). 

Blsroarok 

South  DakoU: 

Pierre  

Bunning  Water  (gauge  readings  suspended) 
Iowa: 

Sioux  City 


/Deo.    1,1897 
\Mar.2S,18U8 

Not.  27, 1897 

Not.  27, 1887 

Nov.  21, 1887 
Nov.  27, 1897 

Not.  27. 1897 


Feb.  28,1888 
Mar.  29,1898 

Feb.  8,1898 

Apr.  10,1898 

Apr.  10,1888 
Mar.  7,1898 

Mar.  7, 1888 


KEPOIIT  OP  MR.   W.  H.   WOOD,   ASSISTANT  BNGINSER. 

Cascadb,  Mont.,  June  80 ^  2898, 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  on  the 
improvement  of  the  Missouri  River  between  Qreatfalls  and  Cascade  during  the  fiscal 
year  of  1896. 

On  July  1  the  steamer  built  during  the  Bpnnff  was  sufficiently  completed  to  ^o  to 
work,  and  on  that  day  I  took  her  flrom  Greatfalls,  where  she  had  been  receiving 
her  machinery,  to  Goodrich  ranch,  where  the  outfit  was  stored,  and  then  removed 
everything  to  Griffin  Bar,  where  the  first  work  was  to  be  done.  This  was  the  long 
dike,  480  feet,  on  left  bank  at  lower  crossing,  much  the  longest  yet  put  in. 

The  steamer,  since  named  the  Col.  H.  M.  Boheri,  fully  came  up  to  our  expectations. 
Over  a  7-mile  course,  upstream  and  down,  she  developed  a  speed  of  7. 86  miles  per 
hour  in  still  water,  cutting  off  at  half  stroke,  and  witn  natural  draft. 

The  long  dike  at  Griffin  was  finished  August  2  and  work  begun  on  the  short  one  on 
right  bank,  upper  crossing. 

On  August  13  you  and  Col.  J.  W.  Barlow,  Division  Engineer,  Northwest  Division, 
arrived  on  the  annual  inspection  tour.  We  took  the  steamer  and  went  up  the  river 
as  far  as  we  could,  being  stopped  at  Cottonwood  Ripple,  1  mile  below  Cascade,  the 
steamer  b^ing  unable  to  stem  the  current  with  only  3  feet  of  water  on  the  ripple.  On 
this  trip  we  found  half  a  dozen  shoals  with  less  than  3  feet  at  that  time,  the  stage 
0.9,  and  about  as  many  more  that  would  have  less  than  3  feet  if  reduced  to  low 
water. 

Immediately  after  your  visit  I  began  surveys  of  Buckshot,  Davis,  and  Wilson 
shoals  and  a  project  for  expending  the  second  appropriation  of  $16,000. 

It  was  decided  during  yonr  visit  that  several  short  dikes  should  be  built  Just  below 
Wescott  Island,  on  right  bank,  which  place  was  very  bad  this  year. 

These  surveys,  with  maps  and  estimates,  were  finished  and  sent  in  on  August  28. 

On  the  23d  of  August  the  upper  right-hand  dike  at  Griffin  was  finished  and  work 
begun  on  the  short  one  directly  opposite.  This  was  finished  on  the  28th.  A  few 
repairs  had  also  been  made  on  the  lower  right-hand  dike,  built  in  1896  and  left 
somewhat  incomplete. 

On  August  30  camp  was  moved  to  the  foot  of  Wescott  Island  and  work  begun  on 
the  three  dikes  there. 

On  this  day  I  received  your  order  io  make  a  rapid  examination  of  all  the  shoals 
between  Griffin  and  Cascade,  with  preliminary  estimate  for  improvement,  to  be  fol- 
lowed by  a  survey  of  each  place,  with  detailed  estimate. 

On  Sept(^mber  1 1  Unyk  the  steamer  up  river  for  this  examination,  returning  on  ihe 
3d,  and  the  preliniinnry  report  was  sent  in  on  that  day. 

While  the  steamer  was  away  the  repairs  of  the  Fox  Island  dikes  were  made. 

On  the  8th  I  startctl  with  a  party  of  six  men  to  make  the  detail  surveys,  going  by 
rail  to  Cascade,  with  two  skiffs  and  camp  outfit,  and  working  downstream.  This 
work  was  finished  and  camp  at  Wescott  Island  reached  on  September  16,  surveys 
having  been  made  at  Cascade,  Cottonwood  Ripple,  Island  134,  Bird  Creek,  Travis 
Bar,  Kelson,  Thurman,  Ulm,  and  Island  150. 
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I  fonnd  the  lower  dike  at  Weecott  completed.  On  the  20th  I  received  orders  from 
yon  to  close  down  the  work,  awaiting  approval  of  project  lor  the  expen<litiireof  the 
second  appropriation. 

On  the  27th  the  lust  map  and  estimates  for  the  above  surveys  were  sent  in,  and  on 
the  same  day  a  telegram  was  received  from  yon  to  resume  work. 

On  October  4  the  second  dike  was  tinished.  On  the  5th  I  took  the  steamer  to  Great 
Falls  and  had  the  valves  and  eccentrics  reset.  This  increased  her  speed  from  7.86  to 
8.50  miles  per  honr. 

On  the  7th  and  8th  I  made  surveys  of  Fox  and  White  Bear  Island  shoals  and  of 
Wescott  Island  Shoal  to  find  out  the  exact  improvement  made  in  the  channel  by  the 
dikes  built  in  1895  and  1896.  Tracings  were  sent  in  December  27,  showing  the 
improvement. 

At  Fox  Island,  the  worst  place  on  the  lower  part  of  the  pool  before  improvement, 
there  is  now  at  the  shoalest  place,  5.8  at  0.9  stage.  At  Wescott  Island,  where  the 
dikes  were  built  only  one  year  ago,  there  is  4.6  at  0.9  stage.    This  is  very  satisfactory. 

On  October  12  I  received  your  letter  directing  me  to  go  to  one  of  the  worst  places 
at  the  upper  end  of  the  pool,  instead  of  continuing  in  regular  order  up  river,  and  I 
decided  to  go  to  Bird  Creek  tihoal  as  soon  as  Wescott  was  finished. 

As  I  had  alrea<ly  found  out  that  the  only  rock  available  for  work  at  Bird  Creek 
fihoal  was  a  small  and  unpromising  outcrop  just  below  Bird  Creek,  1  mile  below  the 
work,  and  on  the  land  of  George  Travis,  I  decided  to  see  him  before^moviug  up;  so 
I  went  by  team  to  his  place  on  the  14th.  I  could  make  no  arrangement  with  him, 
though  he  said  I  might  open  up  the  quarry  to  see  what  it  Would  amount  to. 

On  the  16th  and  l7th  the  camp  was  moved  up  to  Bird  Creek,  the  steamer  taking  all 
five  barges  at  once,  more  or  less  heavily  loaded. 

On  the  18th,  when  I  went  to  open  the  quarry,  Travis  refused  to  let  me  do  anything. 
He  said  he  leased  the  land  from  the  State  school  board,  and  his  lawyer  advised  him 
not  to  let  the  rock  be  touched.  I  started  that  night  for  Helena,  the  next  morning 
saw  the  governor  and  other  school  land  authorities,  who  called  a  meeting  of  the 
board  and  gave  roe  written  authority  to  quarry  rock  and  cut  brush  on  the  school  sec- 
tion. 1  returned  to  Cascade  that  night.  As  I  heard  from  yon  that  yon  would  be  out 
on  the  22d,  I  did  not  start  the  quarry  crew,  as  I  could  keep  all  hands  busy  making 
fascines.  On  the  22d  you  arrived  and  met  Mr.  Travis  and  told  me  to  take  out  the 
rock  in  such  a  manner  as  to  do  the  least  damage  possible  to  the  property.  We  then 
went  down  river  by  steamer  as  far  as  the  rocky  bluff  above  Thnrman.  This  is  the 
only  rock  available  for  all  the  work  between  Ulm  and  Bird  Creek.  It  is,  fortunately, 
a  very  good  quarry  site,  easily  worked,  the  quantity  unlimited.  The  Travis  quarry 
furnished  only  enough  rock  for  the  one  dike  built  this  year  at  Bird  Creek,  the  lower 
one,  left  bank.  On  October  28  the  construction  of  this  dike  was  begun  and  finished 
on  the  18th  of  November. 

On  the  14th  I  discharged  thirteen  of  the  men  and  took  them  to  Cascade,  and  on 
the  15th  moved  everything  to  Johnson's  Ranch,  opposite  Nelson,  and  put  up  the 
storehouse  for  winter  storage  of  the  property. 

Early  in  December  I  returned  to  Sioux  City,  and  was  engaged  for  three  months  in 
making  maps  and  report  and  other  necessary  office  work. 

On  December  22,  in  my  report  of  work  for  the  season,  I  submitted  an  estimate  for 
four  new  barges,  li3  by  50  feet,  made  necessary  from  the  fact  that  in  all  the  future 
work  the  rock  haul  was  going  to  be  a  long  one,  instead  of  having  the  rock  within 
1  mile  of  the  work,  as  has  been  the  case  heretofore.  The  lumber  for  these  barges 
was  ordered  in  February,  an  dearly  in  March  I  returned  to  the  work,  expecting  to  find 
the  lumber  delivered,  and  to  have  the  barges  built  by  the  time  the  river  opened,  so 
that  dike  building  oould  be  done  before  the  rise  of  the  river.  I  found  the  lumber 
had  not  come,  ana  in  spite  of  all  that  I  could  do  it  did  not  come  until  the  20th  of 
April.  In  the  meantime  I  had  cut  and  bound  all  the  fascines  needed  to  complete 
the  two  upper  dikes  at  Bird  Creek,  all  that  we  could  estimate  on  doing  with  the 
balance  of  appropriation,  and  had  a  quarry  crew  getting  out  the  necessary  rock  at 
Thnrman  quarry. 

This  was  finished  by  May  20,  and  the  men  discharged.  By  the  end  of  May  the 
barges  were  finished,  except  their  decking,  and  launched.  As  the  river  was  nearly 
bank  fnll  by  this  time  the  camp  was  moved  to  the  high  prairie  bank  just  above  the 
Bird  Creek  work,  and  the  balance  of  the  laborers  discharged.  Here  the  barges 
were  decked  and  finished.  The  four  barges  have  cost  almost  exactly  $1,400,  or  :^50 
each. 

Respectfully  submitted.  W.  H.  Wool, 

AaHatant  Engineer, 

Capt.  J.  C.  Sanford, 

Carps  of  Engineere, 
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REPORT  OF  MR.  H.  0.   GOULD,  ASSISTANT  ENGINEER. 

Mandan,  N.  Dak.,  Jfay  if,  1898, 
Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  on  the 
Missouri  River  in  the  vicinity  of  Bismarck,  N.  Dak.,  under  my  charge,  hetween  July 
1,  1897,  and  December  17,  1897: 

Construction,  which  had  been  in  progress  nntil  June  30,  1897,  under  project 
adopted  in  1896,  was  suspended  during  July,  1897,  on  account  of  high  water.  The 
only  Held  work  done  during  that  month  was  the  loading  of  the  surplus  piles,  lumher, 
and  other  material  at  the  dikes.  Group  D,  on  harges,  which  were  towed  to  fiock 
Haven  by  the  snag  boat,  where  the  material  was  unloaded  and  stored  in  the  property 
yard.  By  August  6  the  river  had  fallen  enough  to  allow  resumption  of  construction 
work. 

DIKE  construction. 

The  driving  of  26  piles,  required  to  finish  the  outer  100  feet  of  Dike  1  E,  was  done 
from  August  5  to  7.  All  the  foot  mattress  and  the  first  80  feet  of  piling,  bracing, 
and  screening  had  been  done  in  May  and  June. 

The  bracing  and  screening  out  to  the  head  was  done  August  18  to  21.  The  head 
was  partly  filled  with  brush  and  rook  and  the  screening  in  head  was  finished  Sep- 
tember 2  to  4. 

The  short  dikes,  1  and  2  F.  on  east  side  just  below  the  railroad  bridge,  of  which 
the  foot  mattress  and  piling  nad  been  finished  before  the  summer  high  water,  were 
completed  by  putting  on  the  braces  and  pole  screen  from  August  11  to  14,  and,  on 
September  6,  85  yards  more  rock  were  placed  in  and  about  the  heads.  The  screening 
was  carried  to  the  bank  on  short  piles  set  deeply  in  the  ground  and  well  braced. 

The  total  lengths  and  net  cost  (exclusive  of  superintendence,  miscellaneous 
expenses,  towing 
materials,  and  with 
the  working  season 

110  feet,  $976.83 ;  Dike  2  F,  120  feet,  $887.70.    The  average  total  cost  per  foot  of  2-ro w 
dike  is  $9.12. 

In  dike  construction  this  year  some  improvements  were  made  over  previous 
methods.  The  longitudinal  timbers,  instead  of  being  simply  bolted  to  the  side  of 
the  pile,  were  set  on  a  shoulder  about  2  inches  deep,  out  into  side  of  the  pile,  and  the 
cross  braces  were  placed  on  top  of  the  longitudinal  timbers.  This  was  for  better 
resistance  to  downward  pressure  from  weight  of  ice  and  drift.  The  tops  of  the  piles 
were  cut  ofif  even  with  the  cross  braces  and  diagonal  braces  were  driiibolted  on  the 
piles.  All  projecting  ends  of  timbers  were  sawed  off.  The  T  heads  were  partly 
filled  with  brush  and  rock. 

This  additional  work,  the  short  lengths  of  the  dikes,  and  interruption  from  high 
water  made  the  cost  per  linear  foot  or  dike  greater  than  in  previous  years. 

DIKE  repairs. 

On  July  19, 9  piles  were  driven  at  Dike  1  D,  to  form  a  small  head  and  connect  with 
present  end;  near  end  of  July,  22  braces  and  80  linear  feet  of  pole  screen  were  put  on 
this  new  part  and  a  filling  of  brush  and  rock  was  placed  in  and  about  the  head« 
using  U  cords  brush  and  8  yards  rock.  Digi^i.^^  by  L^OOglC 
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At  Dike  2  D  6  braoes  were  placed  in  the  head  July  28^  and  a  filling  of  5  cords  brii.>li 
and  7  yards  rock  was  put  in  the  head. 

On  July  19,  6  piles  were  driven  at  Dike  3  D  for  a  small  head.  Late  in  July,  15 
braces,  80  linear  feet  of  pole  screen,  and  a  filling  of  8  cords  brush  and  13  yards  rock 
were  put  in. 

At  Dike  5  D,  where  an  extension  290  feet  long  had  been  nearly  completed  before 
the  summer  rise,  the  temporary  braces  that  had  been  placed  on  the  outer  100  feet 
and  T  head  were  replaced  by  permanent  timbers;  210  linear  feet  of  pole  screening 
were  put  on  and  a  nlling  of  10  cords  brush  and  18  yards  rock  was  placed  in  and 
about  the  head,  all  beins  finished  bv  September  1. 

At  Dike  6  D  the  piles  for  a  small  head  had  been  driven  and  temporarilv  braced  in 
May.  The  temporary  braces  were  removed,  the  permanent  timbers  and  110  linear 
feet  of  pole  screen  were  put  on. 

Dike  7  D,  400  feet  long,  had  been  entirely  rebuilt,  except  the  pole  screen  on  outer 
110  feet.  The  stage  of  water  had  not  permitted  the  timbers  to  be  put  on  as  low  as 
desired,  and,  during  August,  the  timbers  on  the  outer  100  feet  were  removed,  the 
piles  out  off,  and  the  timbers  replaced  at  a  lower  elevation.  Pole  screening,  amount- 
ing to  170  linear  feet,  was  put  on  and  a  filling  of  10  cords  brush  and  21  yards  rock 
was  placed  in  and  about  the  head. 

At  about  90  feet  from  the  outer  end  it  was  found  that  the  bottom  had  been 
scoured  to  a  depth  of  nearly  SO  feet  by  the  current  passing  under  the  lar^e  amount  of 
drift  lodged  on  upper  side  of  the  dike.  This  hole  was  partly  filled  by  sinking  three 
mattresses,  each  60  feet  by  22  feet  and  1  foot  thick,  close  to  lower  side  of  piling. 
This  mattress  was  built  in  wooden  frames  left  from  the  work  of  1895,  using  54  cords 
brush  and  15  yards  rock.  At  the  shore  end,  where  the  piles  are  highest,  a  number  of 
bents  were  braced  bv  vertical  diagonals  made  from  old  piles. 

After  the  summer  high  water  the  main  channel  left  the  outer  ends  of  the  dikes 
and  a  wide  bar  was  formed  in  front  of  them,  extending  from  above  Dike  2  to  below 
Dike  6.  This  new  channel  crossed  back  to  the  west  bank  between  Dikes  6  and  7, 
cutting  away  the  bar  there  and  making  a  very  short  turn  around  outer  end  of  Dike  7. 
The  bar  opposite  formed  out  toward  the  dike,  narrowing  up  the  passage  and  causing 
depths  of  m>m  30  to  35  feet  near  the  dike.  To  better  these  conditions  the  snag 
boat  sluiced  an  opening  across  the  point  of  the  bar  opposite  the  dike  late  in  October. 
When  the  ice  started  to  run,  November  15,  the  space  all  round  Dike  7  was  packed 
full  of  ioe,  the  channel,  past  its  end,  closed  up,  and  the  running  ice  went  through  the 
opening  started  by  the  snag  boat,  across  the  point  of  the  bar,  thus  greatly  reliev- 
ing the  pressure  on  the  dike. 

*  PLANT. 

Hauling  out  hargei,  etc. — The  small  pile  driver  that  had  been  built  to  drive  posts 
for  the  snag-boat  ways,  mentioned  hereafter,  was  used  in  September  to  drive  72  posts 
on  the  level  part  of  the  yard,  which  were  cut  off  about  2  feet  above  the  ground,  and 
6-inch  by  8-inch  timbers  were  driftbolted  on  their  tops,  making  eight  lines  of  ways 
on  which  to  move  and  store  the  barges.  These  ways  were  connected  with  the  snag- 
boat  ways  on  the  incline  by  eight  tilting  timbers  at  the  angle. 

The  barges  were  brought  to  Kock  Haven  September  9  by  the  snag  boat,  and  the 
pile  driver  was  taken  up  on  the  10th  by  the  Imelda,  Barges  Nos.  5,  6, 7,  8,  9,  and  10 
were  hauled  out  by  October  11,  and  the  pile  driver  was  up  in  place  October  13.  The 
hauling-out  rigging  was  changed  to  the  upper  half  of  the  yard,  and  the  large  barges, 
1,  2.  3,  and  4,  were  hauled  out  there  by  the  19th. 

Tne  decks  and  interior  of  all  the  hulls  were  well  cleaned.  The  machinery  on  both 
pile  drivers  was  disconnected,  well  oiled,  and  put  in  order  for  the  winter. 

Repair  buildings,  stare  property,  etc. — All  the  tools,  surplus  material,  etc.,  at  the 
Dikes  D  were  brought  up  to  Rock  Haven  on  the  barges,  sorted  out,  and  placed  in 
order  in  the  warehonnes. 

The  end  doors  in  the  store  boat,  being  too  small  and  inconvenient,  were  closed  up 
and  a  wide,  double  door  was  made  in  middle  of  the  side. 

The  old  condemned  barge  on  which  the  warehouse  was  built  had  become  so 
unsound  that  it  was  in  duuger  of  falling  over.  The  hoisting  engines  and  other  prop- 
erty in  the  house  were  removed,  the  house  was  blocked  up,  and  the  barge  was  taken 
to  pieces.  A  good  floor  was  made  from  the  sides  and  some  of  the  bottom  planking, 
the  house  was  lowered  on  it  and  well  braced.  A  laree  shed  was  built  against  the 
side  of  the  honse,  using  old  plank,  etc.,  for  housing  the  old  engines,  wheelbarrows, 
and  other  large  pieces. 

A  complete  inventoi-y  of  all  the  property  was  taken  October  29. 

Hanling  ovt  snag  hoaU— In  accordance  with  your  verbal  instructions,  the  building 
of  permanent  ways  for  hauling  out  the  suag  boat  was  started  September  8.  The 
way  timbers,  of  Douglas  fir,  10  inches  by  12  inches,  in  30  and  40  foot  lengths,  had 
been  purchased  last  spring  with  lumber  for  the  dikes  and  barges. 

The  incline  requirea  some  additional  grading,  which  was  done  from  Septemb«*r  8 
to  18,  mostly  with  teams  and  drug  scrapers,  about  450  cubic  yards  being  removed. 
Parts  of  the  land  pile  driver  built  in  1895  were  used  to  make  a  al^ort  drive    '^^  "  ^ 
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hiffhy  with  the  old  hoisting  en^ne  from  baree  No.  6.  Posts  were  oat  from  the  broken 
piles,  from  the  Norway  pine  piles  received  from  the  East  last  fall,  and  from  a  few  of 
the  fir  piles.  The  heads  were  trimmed  and  points  were  sharpened,  and  they  were 
driven  in  twelve  lines  spaced  14  feet  apart;  192  posts  were  put  in  from  September  18 
to  25,  the  average  peivetration  beinff  about  8  feet. 

The  tops  of  the  posts  were  sawed  off  to  a  grade  of  1  on  6|;  the  10-inch  by  12-inch 
timbers  were  laid  on  and  well  driftbolted  to  the  posts.  Oak  strips,  1^  inchoH  by 
8  inches,  were  spiked  on  top  of  the  timbers. 

Four  capstans  were  built  similar  to  the  two  made  last  year.  Six  rollers  were  made, 
using  the  iron  pipe  and  oast  caps  of  surplus  survey  station  marks.  For  straps  to 
hold  the  upper  tackle  blocks,  tne  old  li-inoh  chain  (from  burned  dredge)  was  cut 
into  six  lengths  of  45  feet,  large  links  were  made  and  welded  in  the  ends  an<l  the 
ends  in  each  strap  were  connected  by  strong  shackles.  To  fasten  the  lower  blocks 
to  the  boat  six  heavy  shackles  were  purchaHod  and  six  rope  strapn  were  made  from 
new  manila  rope,  3  inches  diameter.  Six  large  "  deadmen/'  cut  irum  extra  large  lir 
piles,  were  set  m  holes  7  feet  deep,  the  chain  straps  were  passed  around  them  and  all 
were  well  covered  with  earth. 

The  snag  boat  Josephine  came  to  Rock  Haven  November  3,  and  the  crew,  with  a 
few  extra  nired  men,  commenced  fitting  up  lines,  blocks,  and  other  rigging  for  haul- 
ing out.  Another  trip  to  Bismarck  for  material  occupied  parts  of  November  4  and  5. 
The  placing  of  tackle,  etc.,  was  completed  and  the  boat  was  hauled  out  to  top  of  the 
incline  on  Saturday,  November  6.  On  the  8th,  9th,  and  10th  she  was  raised  by  jack 
screws  to  nearly  level  position,  the  property  was  gathered  up,  stored,  and  turned 
over  to  the  watchman,  and  the  crew  discharged. 

SURVEYS  AND  MI8CKLLANEOU8. 

In  July  a  line  of  levels  was  run  from  the  survey  bench  mark  at  Kock  Haven  to 
the  Dike  D,  and  closed  on  the  ben<*h  mark  in  Mandan,  to  determine  the  elevation  of 
high  water  during  the  spring  breakup. 

Measurements  and  soundings  were  taken  at  the  intake  of  the  Bismarck  water- 
works, a  sketch  made,  and  a  report  submitted  on  certain  piling  proposed  by  the 
water  company. 

Unserviceable  property  at  Bock  Haven  was  condemned  by  the  inspecting  officer 
on  August  6,  and  destroyed  or  disposed  of. 

A  shore-line  survey,  with  soundings,  was  made  October  16  to  20,  extending  from 
the  lower  end  of  the  permanent  rock  and  gravel  bank  below  Rock  Haven  to  opposite 
the  old  brewery  buildings  near  the  Bismarck  Landing,  the  channel  distance  being  5 
miles.    A  map  of  the  survey  has  been  noade  on  a  scale  of  1  inch  to  200  feet. 

The  offioe  in  Bismarck  was  closed  on  December  17,  1897.  I  returned  here  May  5, 
1898,  and  started  preparations  to  repair  damages  to  the  dikes  caused  by  ice  during 
the  breakup,  April  10  to  15,  1898,  but  as  I  have  secured  a  more  permanent  position 
on  Qovemment  work  elsewhere,  the  repairs  are  to  be  completed  by  Asst.  Engineer 
£.  D.  Vincent. 

Very  respectfully,  your  obedient  servant, 

H.  C.  Gould,  Aeeistant  Engineer, 

Capt.  J.  C.  Sanfoiu), 

Corps  of  Engineers,  U,  8.  A, 


BSPORT  OF  MR.  K.  D.   VINCKNT,  ASSISTANT  ENGINKKR. 

Bismarck,  N.  Dak.,  June  SO,  1S98, 

Captain:  I  have  the  honor  to  submit  herewith  the  following  report  concerning 
the  Missouri  River  improvement  work  at  Bismarck.  N.  Dak.,  under  my  charge 
durinff  the  latter  part  of  the  fiscal  year  ending  June  30,  1898. 

In  March  a  channel  had  been  cut  through  the  ice  around  the  dikes  to  lessen  injury 
at  the  spring  breakup.  The  ice,  when  it  broke  and  went  out  of  the  river  at  this 
point,  the  7th  of  April,  carried  with  it  the  T-heads  and  90  feet  of  each  of  the  stems 
of  Dikes  5  and  7,  Group  D,  and  the  same  amount  from  Dike  No.  1,  Group  £,  besides 
doing  some  minor  damage  to  the  other  dikes  in  Groups  D  and  F. 

Work  was  commenced  by  Mr.  H.  C.  Gould,  my  predecessor,  the  4th  of  May,  get- 
ting an  outfit  consisting  of  a  steam  pile  driver  on  barge,  and  two  lighters,  ready  and 
launched,  in  order  to  repair  the  damaged  dikes  and  to  protect  them  from  further 
injury  by  the  present  June  rise. 

Mr.  Gould  having  been  called  East,  I  was  ordered  to  relieve  him  at  this  point,  and 
did  so  May  16.  At  the  time  of  my  arrival  the  pile  driver  engines  had  been  fitted  up, 
the  barge  calked,  and  the  ways  ready  to  launch,  and  the  calkers  at  work  on  the 
two  lighters.  The  greater  part  of  the  material  for  repairs  was  in  the  water  ready  to 
be  rafted  down  to  the  work.  During  the  week  ending  May  22  the  pile  driver  barge 
was  launched  and  floated  down  to  a  positi'm  for  driving  at  the  broken  end  of  Dike 
No.  hf  Group  D.    Calking  was  finished  on  the  two  lighters,  and  tiiey^JiWfL  |^^ 


APPENDIX  B  B — REPORT  OF  CAPTAIN  8ANF0RD.    1855 

lannehed  and  partiallv  loaded  with  fuel  and  materiaL    One  rafi  c<nitaining  90  piles 
wae  floated  down  to  the  repair  work. 

A  rifle  in  the  river  during  the  night  of  May  20  from  4  feet  to  6.6  feet  forced  na  by 
reason  of  the  heavy  drift  running,  to  abandon  the  position  taken  with  the  driver  at 
No.  5  and  to  haul  it  back  under  the  dike  for  safety.  The  river  continuing  to  rise 
and  submerging  the  dikes,  making  conditions  impossible  for  driving,  the  property 
afloat  at  Rock  Haven  and  under  the  dikes  of  Group  D  was  made  as  safe  as  possible, 
and  on  the  23<i  of  May  the  force  employed  was  discharged,  with  the  exception  of  the 
regular  watchman  and  one  man  employed  occasionally  when  his  services  were 
needed  to  protect  property.    The  river  is  still  at  the  flood  stage  on  this  date. 

The  work  of  mapping  this  reach  and  of  compiling  the  reports  and  statistics  for  the 
year  Just  ended  was  taken  up  the  early  part  of  June,  and  has  been  carried  forward- 
through  the  month. 

The  present  June  rise  has  not  to  this  date  done  further  damage  to  the  Government 
improvement  work  at  this  point.  It  is,  however,  cutting  the  unprotected  banks 
immeiliately  above  the  Group  D  system  of  dikes  and  has  also  attacked  in  places  the 
old  railroad  revetment  which  protects  the  shore  below  Dike  No.  7,  Group  D. 

The  rise  is  causing  considerable  tilling  in  and  about  the  Group  D  system  of  dikes, 
and  when  tho  flood  Hhatl  have  pasxedthe  bar  growth  there  will  be  found  more  exten- 
sive than  ever. 

Very  rtMpectfnUy,  your  obedient  servant, 

EowiN  D.  VurCBNT,  A9$i$tani  Engin 

Capt.  J.  C.  Sankord, 

Corpn  of  Engineera,  U.  8,  A, 


RBPOBT  OF  MB.  B.  D.  YIKCBITT,  ASSISTANT  BNGINXKR. 

Sioux  City,  Iowa,  June  SO,  1898. 

Caftahy:  I  have  the  honor  to  submit  the  following  report  of  the  operations  under 
my  charse  on  the  Missouri  River  improvement  work  at  Pierre  and  Fort  Pierre  for 
the  fiscal  year  ending  June  30,  1898. 

At  the  close  of  the  fiscal  year  of  1897  the  work  had  been  in  progress  under  the 
present  allotment  since  September,  1896.  The  project  contemplated  the  repair  of 
Marion  Island  dam ;  the  protection  of  the  river  front  by  revetment  from  the  month 
of  Bad  River  downstream  2,800  to  the  bluft'  contact  below ;  the  completion  of  Dike 
No.  1,  Group  G,  and  the  protection  of  as  much  of  the  lower  shore  of  Marion  Island 
by  revetment  and  dikes  as  the  funds  available,  after  the  other  work  was  finished, 
would  permit. 

During  last  year  Marion  Island  dam  was  repaired;  the  river's  bank  below  Bad 
River  protected :  Dike  No.  1,  Group  G,  finishea,  with  the  exception  of  the  T-head. 
and  the  root  of  Dike  No.  2,  Group' £,  constructed.  Ill  is  work  was  described  and 
detailed  in  the  report  covering  the  operations  during  the  fiscal  year  ending  June  30, 
1897.  Since  that  date  Dike  No.  1,  Group  G,  has  been  finished  with  a  T-head;  two 
dikes  along  Marion  Island  constructed,  and  1,220  linear  feet  of  shore  line  along  the 
lower  end  of  Marion  Island  protected  by  revetment.  The  improvement  work,  which 
had  been  suspended  in  June,  1897,  by  reason  of  the  high  water,  was  again  taken  up 
the  latter  part  of  July  and  carried  forward  eontinnously  until  the  middle  of  Novem- 
ber, when  all  field  work  was  suspended  and  the  fleet  and  plant  were  banked  below 
the  mouth  of  Bad  River,  llie  building  material  for  construction  purposes  (brush 
and  rock)  was  obtained  along  the  river,  and  the  conditions  pertaining  to  its  delivery 
at  the  work  are  fully  described  in  last  year's  re)>(»rt. 

The  total  amount  of  riprap  stone  used  in  construction  under  the  present  allotment 
was  6,962.8  cubic  yards,  costing,  delivered  at  points  of  expenditure,  $8,978.70,  an 
average  of  $1,286  per  cubic  yard.  The  total  amount  of  willow  brush  used  was 
2,542.8  cords,  costing,  delivered  at  the  different  works,  $4,394.84,  an  average  of 
$1,729  per  eord. 

MARION  ISLAND  DIKES  (1  AND  8,  OBOUP  F). 

Dikes  Nos.  1  and  3  of  the  fonr  constituting  Group  F  have  been  constructed  since 
July.  They  are  located  about  the  center  of  the  island  and  are  respectively  150  and 
410  feet  in  length.  Leaving  a  12-foot  bank,  they  extend  oat  with  a  continuous 
descent  to  the  T-heads,  which  are  3^  feet  above  the  low- water  level  of  1889.  The 
dikes  are  of  the  two-row  construction,  and  the  piles  are  driven  through  a  woven 
mattress,  previously  sunk  to  the  bottom  of  the  river.  The  average  penetration  of 
the  piles  in  the  lower  and  shorter  dike  is  23.1  feet  and  in  the  upper  one  24  feet.  The 
piles  are  of  white  oak,  and  were  a  lot  left  after  the  close  of  tne  season's  work  of 
1896.  The  dikes  were  built  into  the  main  channel  of  the  river  and  in  water  from  8 
to  16  feet  deep.  Up  to  the  close  of  the  season  last  fall  there  has  been  but  little 
deposit  of  sediment  about  these  dikes,  although  after  considerable  shifting  a  well- 
defined  ehannel  had  developed  outside  the  T-heada.  /     r>>.r^n\o 
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The  net  cost  of  Dike  No.  1, 150  feet  in  length  with  T-head  complete,  as  detailed  in 
Appendix  (Exhibit  A),  was  $1,377.32,  or  at  the  rate  of  $9.18  per  linear  foot.  The 
net  cost  of  Dike  No.  3,  410  feet  in  length  including  T-head,  was  $3,046.41,  or  at  the 
rate  of  $7.43  per  linear  foot  of  dike  constracted  (Exhibit  B). 

MARION  ISLAND  REVBTBfBNT. 

The  lower  end  of  Marion  Island  had  been  protected  bjr  reyetment  from  Dike  No.  1, 
Gronp  F,  downstream  1,220  feet.  The  revetment  consists  of  a  woven  mattress  60 
feet  in  width,  sunk  alongshore  and  the  bank  above  sloped  to  a  grade  of  3  to  1  and 
ballasted  to  the  top  with  riprap  stone.  The  mattress,  in  weaving,  consumed  508.8 
cords  of  willow  brush,  an  average  of  41.7  cords  per  100  linear  feet.  The  amount 
of  riprap  stone  used  in  sinking  mattress  and  ballasting  bank  was  1,539  cubic  yards, 
an  averajre  of  126.1  cubic  yards  for  every  100  linear  feet  of  bank  protected.  The 
height  of  the  bank,  which  is  of  sand,  is  from  8  to  12  feet,  and  it  was  graded  to  the 
slope  with  teams  and  scrapers  at  a  cost  of  8  cents  per  cubic  yard.  There  was 
removed  and  washed  back  4,374.4  cubic  yards  of  earth.  The  total'cost  of  revetment, 
complete  as  detailed  in  the  appendix  (Exhibit  C),  was  $5,258.66,  or  at  the  rate  of 
$4.31  per  linear  foot  of  bank  protected. 

DIKE  NO.  1,  GROUP  O. 

This  dike,  located  1,500  feet  below  the  Pierre  steamboat  landing,  had  been  left  in 
an  unfinished  condition  at  the  close  of  the  season  of  1895.  There  had  been  a  foot 
mattress  laid  and  ballasted  the  entire  length  of  the  proposed  dike  and  a  pole  crib 
8  feet  wide  and  averaging  3  feet  high,  filled  with  rock,  built  out  345  feet.  During 
the  last  fiscal  year  this  enb  was  built  and  carried  out  141  feet  farther,  a  total  dis- 
tance of  486  feet,  and  sloping  from  the  bank  down  to  4  feet  4  inches  above  the  low- 
water  level.  Since  then  the  dike  has  been  finished  with  a  pile  T-head,  making  the 
Gonstruotion,  as  completed,  507  feet  in  length,  with  the  head  4.4  above  the  low- water 
mark  of  1889. 

The  dike  cost  complete  $3,265.08,  an  average  of  $6.44  per  linear  foot.  The  amount 
expended  on  its  construction  from  the  present  allotment  was  $5^.74.  The  pile 
T-head  by  itself  cost  $99.05,  exclusive  of  tne  foot  mattress. 

DIKE  REPAIRS. 

There  have  been  no  repairs  of  consequence  required  on  the  dikes  constructed. 
One  pile  was  driven  in  the  series  in  front  of  Fort  Pierre  and  some  walings  and 
screenings  replaced  after  the  June  rise.  The  crib  dike  in  front  of  the  waterworks 
at  Pierre  settled  to  some  extent  during  the  summer,  but  was  repaired  last  fall.  The 
ice  break-up  this  spring  tore  off  a  few  screening  poles  from  Dike  No.  1,  Group  F,  but 
they  have  been  replaced. 

Field  work  was  entirely  suspended  at  Pierre  and  Fort  Pierre  the  18th  of  Novem- 
ber, and  the  fieet,  consisting  of  six  20  by  70  foot  barges,  four  8  by  24  foot  punts,  and 
a  Vulcan  steam  pile  driver  on  barge,  were  hauled  out  and  stored  on  the  bank  below 
the  mouth  of  Bad  River.  Tools,  lumber,  etc.,  were  stored  in  a  warehouse  above 
Pierre  and  all  property  left  in  charge  of  a  watchman.  The  river  closed  on  November 
27  at  the  1.2  stai^e.  As  mentioned  and  detailed  above,  1,220  linear  feet  of  shore  line 
along  Marion  Islsnd  has  been  protected  by  revetment.  This  protection  was  carried 
along  as  far  as  available  funds  would  permit,  leaving  still  unprotected  about  700 
linear  feet  of  bank  at  the  extreme  lower  end  of  the  island.  When  this  gap  shall 
have  been  closed  it  will  complete  7,800  linear  feet  of  continuous  shore  protection  on 
the  left  bank  of  the  river,  extending  from  the  bluffs  below  Bad  River  to  about  the 
center  of  Marion  Island. 

At  the  close  of  the  working  season  last  fall  and  the  storing  of  the  plant  for  the 
winter,  the  office  work  was  taken  up  at  Sioux  City  the  1st  of  December.  Maps  were 
made,  covering  the  reach  proposed  to  be  improved,  showing  works  constructed  to 
date.  Reports  were  ma<le  and  statements  compiled  relative  to  the  season's  work 
and  estimates  made  covering  future  ex]>enditures.  The  office  work  was  completed 
the  last  of  February  and  the  Pierre  force  reduced  to  the  watchman  with  the  prop- 
erty at  the  work. 

During  February,  in  order  to  protect  the  improvements  along  Marion  Island,  a 
channel  was  cut  through  the  ice  8  feet  in  width  and  2,490  feet  in  length,  entirely 
around  Dikes  1  and  3,  Group  F,  and  carried  at  an  angle  to  the  adjoining  shore  above. 
The  ice  cut  averaged  9i  inches  in  thickness.  The  total  cost  of  cutting  channel,  at 
$1.23  per  100  linear  feet,  amounted  to  $30.56. 

The  break-up  of  the  ice  in  the  river  at  Pierre  this  spring  was  very  moderate.  The 
ire  began  to  move  out  the  1st  of  March,  and  by  the  7th  the  river  was  entirely  dear. 
It  di<l  no  damage  to  existing  works,  except  tearing  out  a  few  screening  poles  firom 
Dike  No.  1,  Group  F.    Later,  however,  when  the  river  began  to  rise,  it  began  to 
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wash  and  oat  the  sand  bank  above  the  mattress  on  the  revetted  shore  of  Marion 
Island,  and  the  washing  has  continued  to  some  extent  through  the  present  Jane  rise. 
To  the  10th  of  May  it  had  made  a  perpendicnlar  out  from  1  to  2  feet  deep,  aboat  2 
feet  above  the  mattresses  and  6  feet  under  the  top  of  the  bank,  for  a  distance  of  900 


the  cutting  of  the  banks  along  the  Missouri  River.  The  unprotected  700  feet  of 
bank  at  the  extreme  lower  end  of  the  island  is  also  cutting  to  some  extent.  The 
watchman  at  Pierre  has  been  working  to  prevent  the  cutting  above  the  revetment  as 
much  as  possible. 

The  river  at  present  is  holding  a  good  channel  across  the  bcr  from  the  steamboat 
landing  at  Pierre  to  Marion  Island  and  along  down  the  Fort  Pierre  side,  although 
quite  a  volume  of  water  ia  at  present  running  down  the  right  bank  behind  La  From- 
boise  Island. 

The  Marion  Island  dikes  are  doing  good  work  in  causiuff  a  deposit  to  form  along 
that  shore,  one  small  bar  at  the  root  of  Dike  No.  S,  Group  F,  having  already 
appeared  at  the  8.0  stage  of  the  river. 

Marion  Island  dam  has  stood  the  spring  break-up  and  the  present  June  rise  per- 
fectly, and  has  caused  the  chute  it  closes  to  fill  with  sand  and  drift  to  the  8.0  stage 
of  the  river,  which,  it  would  seem,  eflfectually  closes  that  which,  before  the  dam  was 
constructed,  was  a  lateral  channel  of  the  river  900  feet  in  width. 
Very  respectfully,  your  obedient  servant, 

£dwik  D.  Vincent,  Aatiatani  Engineer, 

Capt.  J.  C.  Sanfokd, 

Carpe  of  Engineers,  U,  S,  A, 


Net  oo9t  of  oonetrucHon  of  IHk^  No.  J,  Group  F,  along  Marion  Island, 
[Length  150  feet] 


Percent- 
age. 


Cost. 


Total. 


Grading:  09.3oabioyardBbaak,  at  $0.1096  per  enbioyard' 

Wearing  mattress:  80  cords  willow  brush  delivered  on  barge,  at 

$137  per  cord $101.60 

Towing  aame  to  works,  at  25  cents  per  cord 20.00 


Total  cost  80  cords  willow  brash  delivered  at  work,  at 

fl.52 

ITeaving  6,800  square  feet  of  mattress  at  $0.0241  per  square 

foot 

1,640  pounds  f  inch  wire  strand  at  $2,567  per  100  pounds 

estimated  charges  on  wire 

Towboat  aeryices  wbile  supporting  mattress,  1|  dayn  at  $20 

Total  coet  of  weaving  6,800  square  feet  of  mattress,  at  $0.0546 

per  foot 

Ballasting  mattress ; 

107.2  cubio  yards  riprap  stone  deUvered  on  barge,  at  63 

cents $67.54 

Towing  same  to  work,  at  $0.8731 40.00 

Total  coet  107.2  onbic  yards  stone  deUvered  at  work,  at  $1.0032. . 

Labor,  sinking  6,800  square  feet  mattress,  at  $0.003 

Total  cost  ballasttng  and  sinking  6,800  square  feet  mattress,  at 

$0,187  per  foot .* 

Drtring  piles : 

33  oak  piles  1207.8  linear  feetk  at  27  cents  per  foot  a 

Driving  33  piles,  at  $5.46 


Total  cost  83  piles  in  place,  at  $15.84. 
mini 


Bracing  and  screening:  ^  _^ 

10  cords  screening  poles,  at  $2.25  per  cord $22.50 

8,085  feet  B.M.  bracing  material,  at $4.90 14.87 

Hardware  (bolts  and  spikes) 9.58 


Towing  material  to  work ^ 

Labor 

Estimated  fireight  charges -.-v 

Cost  of  screening  and  bracing  150  linear  feet  of  dike,  with  T-head, 

at  $1.412 

Administration  and  olfioe  expense 


Total  net  cost  of  150  linear  feet  of  2-tow  dike,  including  T-head, 
at  $9,182  per  foot 


0.8 


$121.60 

163.88 
41.94 
13.00 
30.00 


26.9 


107.54 
20.41 


9.3 


326. 10 
180.70 


86.7 


46.95 
37.00 
71.30 
67.00 


15.4 
10.9 


100 


$10.88 


870.42 


127.95 


506.27 


212.25 
150.00 


1,377.77 


a  88  piles,  amounting  to  $826.10,  were  on  hand  fh>m  former  appropriation. 
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Net  ooii  of  oonstruoting  Dike  No.  $,  Group  F,  along  Marion  Island. 
[Length  410  feet.] 


Peroent- 
age. 


Coet. 


Tot«l. 


Grading  09  oabic  yaxda  bank,  at  $0,181  per  oabio  yard , 

Weaving  mattrecii: 

158.1  cords  willow  brasb,  deliToredon  oarge.  at  $1.27 per  oord. $200.70 
Towing  aame  to  works,  at  M  oente  per  cord 53.63 

Total  cost  of  158.1  oorda  willow  bnuh,  delivered  at  works, 

at  $1.609 

Weaving  18,800  sqnare  feet  of  mattress,  at  $0.0171  per  square  foot . 
2,032  pounds  f-inon  wire  strand,  at  $3,557  per  100  pounds . . .  $76.25 
Bstimated  freight  charges  on  wire 23.40 

Towboat  services,  assisting  construction 


Total  cost  of  weaving  18,800  square  feet  of  mattress,  at$0.037per 

sqnare  foot , 

Ballasting  mattress : 

106.8  cubic  yards  riprap  stone  on  barge,  at  63  cents  per  cubic 

yard $123.35 

Towing  same  to  works,  at  $0,883  per  cubic  yard 75.00 


Total  cost  of  105.8  cubic  yards  stone  delivered  at  works, 

at  $1,012  per  yard 

Labor,  sinking  18,800  sqnare  feet  of  mattress,  at  $0.0022  per  sqnare 
foot 


Total  cost  of  ballasting  and  sinking  18,800  sqnare  feet  of  mattress 
at  $0.0127 


Driving  piles 
^^   ak    ■* 


00  oak  piles,  3,204  llnesr  feet  at  27  cents  per  foot  a. 
Driving  00  piles,  at  $8,475  each 


Totsl  cost  of  00  pUes  in  place  In  dike,  at  $13.86  each 

Being  and  screening: 

20.6  cords  screening  poles,  at  $2.26  per  oord $46.35 

8.673  feet  B. M. bracing  material,at  $4.75 per  M 42.50 

Estimated  freight  charges  on  lumber  and  hardware 154. 75 

Hardware  (bolta  and  spikes) 25.57 


Labor 

Towboat  services  . 


Total  cost  bracing  and  screeniug  410  linear  feet  of  dike,  at  $1,454. 
Administration  and  office  expense 


Total  net  cost  of  410  linear  feet  of  2-row  dike,  including  T-head, 
at  $7.43  per  foot 


0.5 


22.8 


7.0 


80.4 


10.6 
0.8 


100 


$254.42 
32LS1 


00.65 
20.00 


108.85 
40.04 


312.22 


260.17 

318. 40 

10.00 


$13.88 


005.88 


280.20 


1,20L60 


507.57 
300.00 


3,047.72 


a  00  piles,  amounting  to  $880.38,  were  on  band  firom  former  appropriation. 
Net  ooBUof  lf9B0  linear  feet  ^  Marion  Island  revetment. 


Percent- 
age. 


Cost. 


Total. 


Clearing  and  grubbing  1.7  acres  of  ground  along  shore,  at  $24.82  per 
acre 

Grading  shore,  4,374.4  cubic  yards  excavation,  at  $0.0784  per  cubic  yard. 

Total  cost  of  grubbing  and  grading  1,250  linear  feet  of  bank,  at 

38  cents  per  foot 

Weaving  mattress : 

508.8  cords  willow  brash,  delivered  on  barge,  at  $1.27  per 

oord $646.17 

Towing  same  to  works,  at  $0.0575  per  cord 487.10 


Total  cost  of  508.8  cords  willow  brush,  delivered,  at  $2,272 

percord 

Weaving  and  anchoring  to  bank  75,000  square  feet  of  mattress,  at 

$0. 0125,  or  1,220  linear  feet  of  OOfoot  mattress,  at  $0,773  per  foot. . 

4,704  pounds  i-inch  wire  strand,  at  $2.40  per  100  pounds 

Bstimated  frSght  charges 


Total  oost,  75,000  square  feet  of  mattress,  at  8  cents  per  square 
Ibot^  or  1,320  linear  feet,  at  $1.848 


7.8 


42.0 


$42.10 
342.87 


1,133.86 

042. 90 
110. 37 
60.00 


$385.06 


2,255.73 
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Net  cost  ofl,9fS0  linear  feet,  Marion  Island  revetment—Continned. 


Peroent- 
age. 


Cost 


Total. 


BallMting 
J.9 


1,538.9  cable  yaids  riprap  stone,  deUvered  on  barge,  at  68 

cents : ....:. $9«.4» 

Towing  same  to  works,  at  $0.4796  per  cnblc  yard 737. 91 


Total  cost  of  1.538.9  cnblo  yards  riprap  stone,  delivered 

at  works,  at  $1,109  per  yard 

Labor,  ballasting  106,250  sqnare  feet  of  mattress  and  bank,  at 
$0.0021  per  foot 


$1,707.M 
223.91 


Total  cost,  ballasting  1,250  linear  feet  of  revetment,  at  $1,545  per 

foot 

Administration  and  oi&ce  expense 


36.7 
18.1 


$1,931.81 
686.57 


Total  net  ooatt  1,220  linear  feet  of  revetment,  at  $4.31  per  foot. . 


100 


5,258.66 


BEPORT  OF  IfR.  ▲.  H.  WBBSR^  ASSISTANT  ENGINBBR. 

Yankton,  S.  Dak.,  January  2, 1898. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  under  my 
charp;e  on  the  improvement  of  the  Upper  Missouri  Kiver  at  Yankton,  S.  Dak.,  from 
July  1, 18©7,  to  January  1,  1898: 

No  neld  work  was  done  during  the  previous  fiscal  year,  excepting  to  make  a  surrey 
of  the  reach,  upon  which  to  base  a  project  of  improvement. 

From  July  1  to  September  11, 1  was  engaged  in  your  office  upon  the  preliminaries 
incident  to  inaugurating  the  proposed  construction  work.  Several  trips  were  made 
between  Sioux  City  and  Yankton  for  the  purpose  of  inspecting  the  river,  investiga- 
ting the  supply  of  available  brush  and  stone,  and  obtaining  sucn  information  as  could 
be  had  regarding  the  status  of  the  proposed  bridge.  A  distance  of  90  miles  was  cov- 
ered, paruy  by  skiff  and  partly  by  team,  on  an  inspection  trip.  Several  patches  of 
brush  were  located,  but  no  stone  suitable  for  the  work  could  be  found.  There  is  an 
abundance  of  soft,  chalky  stone,  locally  known  as  ''  chalk  rock,''  which  disintegrates 
very  rapidly  when  taken  from  its  native  bed  and  exposed  to  either  air  or  water,  and 
therefore  is  unsnited  for  this  work.  It  is  used  in  connection  with  other  materiala 
in  the  manufacture  of  cement. 

On  the  27th  of  August  you  submitted  a  revised  project  to  the  Chief  of  Engineers, 
which  contemplated  a  change  in  the  location  of  the  work  to  be  done  under  the  pres- 
ent appropriation,  Arom  the  stretch  of  river  above  the  site  of  the  proposed  bridge  to 
the  reach  between  it  and  the  city  of  Yankton.  This  proj ect  was  approved  September 
2,  and  I  made  preparations  to  start  the  work  at  once.  I  went  to  Yankton  September 
11,  and  on  the  13tb  established  an  office.  Active  operations  were  carried  on  from 
this  time  until  December  8,  when  the  office  was  closed  for  the  wintw. 

SURVBYS. 

A  small  party  was  started  September  15  to  make  a  resurvey  o  f  the  river  in  the  vicinity 
of  the  proposed  work,  and  to  locate  the  positions  of  the  several  dikes  to  be  started. 
This  survey  was  platted  at  once,  and  it  showed  that  Dike  No.  1  of  the  proposed  sys- 
tem fell  on  a  shore  bar  that  had  made  out  and  downstream  from  Ambrose  Island  since 
the  survey  of  September,  1896,  and  that  extensive  erosion  had  taken  place  along  the 
Nebraska  shore,  which  will  necessitate  an  additional  length  of  dike  work  over  the 

S reject  as  laid  down  last  year,  aggregating  about  1,200  linear  feet.  At  spare  times, 
uring  the  month  of  October,  a  system  of  permanent  A  stations  were  established, 
extending  from  the  bridge  site  down  to  the  lower  city  limits.  A  low-water  survey 
of  the  reach  was  startea  on  the  12th  of  November  and  completed  on  the  18th,  con- 
sisting of  the  location  of  all  bank  and  bar  lines  and  the  sounding  of  79  cross  sections, 
A  complete  map,  on  a  scale  of  1  inch  equals  1,000  feet,  was  platted  and  inked,  and 
a  detail  map,  on  a  scale  of  1  inch  equals  400  feet,  was  platted  in  peneil. 

DIKE  CONSTRUCnOK. 

It  was  decided  to  start  five  of  the  proposed  dikes  this  season  and  extend  each  one 
as  far  as  the  existing  conditions  and  the  limited  time  would  permit,  with  a  view  of 
protecting  as  great  a  length  of  exposed  bank  as  possible  from  ftirtber  erosion. 

The  pile  driver  being  owned  in  common  by  the  Sioux  City  and  Yankton  divisions, 
and  being  required  at  the  former  place  most  of  the  season,  the  number  of  piles  to  be 
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driven  had  to  be  redaced  to  the  minimum  that  woald  carry  the  dikes  oat  safficiently 
to  protect  the  bank  between  them.  Not  being  so  restricted  in  time  in  the  constmo- 
tion  of  the  foot  mat,  it  was  carried  some  distance  farther  (excepting  on  Dike  No.  4) 
than  the  piles  were  driven.  The  driving  of  mooring  piles  began  September  25,  on 
Dike  No.  2,  and  was  completed  on  Dike  No.  6  on  October  2.  The  piles  were  driven 
abont  20  feet  apart,  one  row  for  each  dike,  excepting  on  No.  i.  where  two  rows  were 
driven  on  account  of  swift  and  deep  water.  Tne  grading  of  the  shore  ends  of  the 
dikes  beffan  September  27,  on  Dike  No.  2,  and  the  foot  mat  was  started  on  the  28th. 
This  woi^  was  carried  from  dike  to  dike  consecutively  downstream,  and  was  finished 
November  3.  The  mattress  was  made  50  feet  wide  and  was  woven  in  the  usual  man- 
ner and  strengthened  with  a  system  of  {-inch  wire  strand.  Driving  dike  piles  began 
September  29,  on  Dike  No.  2,  and  continued  steadUy  until  completion  on  October  11. 
Two  rows  of  piles  were  driven  (10-foot  centers),  and  at  the  stream  end  an  ice  break 
consisting  of  six  additional  piles  in  the  form  of  an  inverted  Y  was  driven.  The 
piles  were  braced  with  sawed  pine  timbers,  longitudinally  and  transversely,  f-inch 
screw  bolts  being  used  to  attach  them  to  the  piles.  An  extra  bracing  of  pieces  of 
oak  piles  was  used  in  the  ice  break  to  give  it  sufficient  strength  to  withstand  the 
break  up  in  the  spring.  The  bracing  began  October  5  and  was  completed  October  2Q, 
The  screening  or  curtainin|[  was  done  as  follows:  A  longitudinal  waling  piece  4 
by  6  inches  by  22  feet  was  spiked  to  the  lower  row  of  piles  with  8-inoh  boat  spikes 
just  above  the  water  line.  Screening  poles  of  Cottonwood  or  willow  were  attached 
to  the  wale  and  to  the  top  longitudinal  brace  with  20-penny  and  90-penny  nails.  An 
average  of  15  poles  was  used  for  each  bent.  The  mattress  was  woven  and  sunk 
before  the  dike  piles  were  driven.  An  average  thickness  of  3  inches  of  stone  was 
placed  on  the  mattress. 

PLAirr. 

As  there  was  no  plant  belonging  to  the  work,  it  had  to  be  built  or  purchased.  The 
following  pieces  were  thought  necessary:  1  steamboat,  1  pile  driver,  1  mattress 
barge,  4  material  barges,  and  4  skiffs. 

The  steamer  Fauline,  a  stem- wheel  boat  95  by  23^  by  3.3  feet,  with  lO^inch  by  3-foot 
engines,  was  purchased  for  $3,000  and  paid  for  partly  from  the  Yankton  and  partly 
from  the  South  Sioux  City  allotments.  Two  barges,  20  by  70  by  5  feet,  were  built  at 
Sioux  ice  harbor.  They  are  made  of  pine  lumber  ftom  Minnesota.  The  sides  are  of 
4-inch,  the  bottom  of  3-inch,  and  the  deck  of  2-inch  plank.  There  are  three  longi- 
tudinal bulkheads  running  from  stem  to  stem,  the  center  one  of  4-inch  and  the  sides 
of  3-inch  stuff.  Two  barges  were  purchased  for  $650  at  South  Sioux  City.  One 
barge  16  by  60  by  3  feet  was  borrowed  from  Sioux  City  for  a  mattress  barge.  A  new 
barge  buUt  at  Sioux  City,  18  by  70  by  5  feet,  was  used  to  put  a  pile-driver  outfit  on. 
Leads  were  built  at  Sioux  ice  harbor.  A  Yulcan-Nasmyth  steam  hammer  and  an 
American  hoisting  engine  were  purchased.  Two  small  boilers  were  hired  tempo- 
rarily and  used  during  the  fall.    Four  skiffs,  21  to  22  feet  long,  were  built. 

CABB  AND  REPAIR  OF  PLANT. 

The  boiler  of  the  Pauline  was  found  to  be  leaky  and  in  need  of  repairs  shortly 
after  her  purchase.  Two  new  sheets  were  put  in,  and  a  patch  put  on  a  leaky  flue. 
Slight  repairs  were  made  to  her  deck,  and  a  new  splash  bulkhead  was  put  in.  The 
Pauline  took  one  tow  to  Sioux  City  to  winter,  consisting  of  the  pile  driver  and  two 
barges,  and  it  was  the  intention  to  have  her  return  for  the  other  three  barges,  but 
the  season  was  so  far  advanced  and  navigation  so  difficult,  on  account  of  extreme 
low  water,  that  she  was  ordered  into  winter  quarters  at  Sioux  ioe  harbor,  and  I  was 
instructed  to  pull  the  barges  out  on  the  bank.  A  point  was  selected  Just  under  Dike 
No.  4,  where  the  bank  was  graded  to  a  slope  of  about  1  on  2f .  A  temporary  and 
inexpensive  set  of  ways,  consisting  of  a  few  piles,  bracing  timbers,  and  old  railroad 
ties,  was  constructed.  A  simple  arrangement  for  tilting^  at  the  top  of  the  slope  was 
maae  with  bracing  timbers  hinged  in  the  center  to  pieces  of  piles  planted  in  the 
ground.  The  work  of  grading  began  on  November  17,  and  on  the  22d  the  ways  were 
completed.  On  the  23d  and  24th  the  three  barges  were  pulled  out.  A  watchman 
has  been  left  in  charge  of  the  storehouse  and  yard. 

MISCELLANEOUS. 

A  storehouse,  14  by  24  by  8  feet  sides,  with  a  gable-shingled  roof,  was  built  near 
the  site  of  the  work.  The  sills  are  so  framed  that  when  desised  it  can  be  moved  on 
to  a  barge  for  transportation.  The  construction  of  this  house  began  September  17, 
and  was  finished  on  the  24th. 

To  facilitate  the  handling  of  materials  brought  by  rail  a  side  track  was  laid  on  the 
cement  works  railroad  track  about  3  miles  above  Yankton.    A  tract  of  ground  fox 
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storage  purposes  at  the  side  track  and  another  at  the  river  bank^  with  a  right  of  way 
between  them,  were  rented  for  a  period  of  one  year. 

MATERIALS. 

Two  hundred  and  forty-eight  oak  piles  were  received  daring  the  season.  One 
hundred  and  twenty-six  were  borrowed  from  Sioux  City  before  those  ordered  for 
Yankton  had  arrived.  These  were  taken  to  Yankton  on  barges.  One  hundred  and 
twenty-two  were  received  by  rail  at  Yankton  and  hauled  by  team  to  the  river  bank, 
a  distance  of  about  three-fourths  of  a  mile.  Five  hundred  and  forty-two  and  fifty- 
five  hundredths  cords  of  brush  were  received  on  barges  under  written  agreement. 
One  thousand  live  hundred  and  fifty  and  six-tenths  cubic  yards  riprap  stone  was 
received  on  our  side  track  from  Dell  Rapids,  8.  Dak.,  and  hauled  to  the  storage 
ground  on  the  river  bank  by  teams.  Sixteen  thousand  three  hundred  and  thirty- 
one  feet  B.  M.  pine  bracing  timbers  were  received  at  Sioux  City  and  transported  to 
Yankton  by  barges. 

STEAMBOAT  SERVICE. 

The  Pauline  was  put  in  commission  September  8,  at  Sioux  City,  and  continued  in 
service  until  November  24,  when  she  went  into  winter  quarters  at  Sioux  ice  harbor. 
During  this  time  she  was  employed  at  Sioux  City  twelve  days,  in  towing  between 
Sioux  City  and  Yankton  thirty- two  days,  and  on  the  work  at  Yankton  thirty-four 
davs.  Her  crew  consisted  of  master  and  pilot,  1  motorman,  1  stoker,  1  watchman, 
2  aeck  hands,  and  a  cook. 

Very  respectfully,  your  obedient  servant^  A.  H.  Weber, 

AsHsUMi  Engineer, 
Capt.  J.  C.  Sanford, 

Corpe  of  Engineers,  U.  S,  A, 


lOPORT  OF  MR.  BATHUR8T  SMITH,  ASSISTAKT  ENOINBEB. 

Sioux  City,  Iowa,  Julf  9, 1898, 

Caftain:  I  have  the  honor  to  submit  the  following  report  on  the  work  done  on  the 
improvement  of  the  Upper  Missouri  River  at  Yankton,  S.  Dak.,  during  the  latter 
half  of  the  current  fiscal  year. 

During  the  month  of  February  an  ice  channel,  8  feet  wide  and  3,735  feet  long,  was 
cut  from  the  shore  below  Dike  6  around  the  outer  ends  of  the  dikes  to  the  shore 
above  Dike  3.  The  ice  broke  up  March  7  and  went  out  c^uietly,  doing  no  damage, 
except  to  tak^  out  some  of  the  screening  on  the  dikes.  This  damage  was  repaired  in 
April. 

In  March  a  camp  was  established  and  a  small  force  of  men  employed  to  cut  brush 
about  12  miles  above  Yankton.  Two  hundred  and  eight  cords  were  cut  and  hauled 
to  the  liver  bank.  This  brush  was  loaded  on  barges  and  brought  down  to  the  works 
in  May.  The  three  barges  on  the  bank  at  Yankton  were  calked  and  launched  in  the 
latter  part  of  March. 

Repairs  were  made  on  the  steamer  Pauline  at  the  Sioux  ice  harbor  at  Sioux  City. 
These  repairs  were  finished  May  7,  and  she  started  fr^m  Sioux  Citv  for  Yankton  with 
her  first  tow  May  9.  She  made  four  trips  from  Sioux  City  to  Yankton,  towing  plant 
and  material  for  the  work,  and  also  towed  barges  and  material  at  Yankton. 

A  large  horizontal  boiler  was  placed  on  the  pile  driver  and  a  house  was  built  over 
the  machinery.  There  was  some  delay  in  getting  the  material  to  repair  the  boiler 
and  the  driver  was  not  ready  for  service  until  May  21.  The  Pauline  started  from 
Sioux  City  with  tiie  driver  May  23,  reaching  Yankton  May  25.  Pile  driving  was 
begun  May  26  at  noon,  and  continued,  with  several  interruptions,  until  June  10 
when  work  was  suspended  on  account  of  high  water.  Four  mooring  piles  were 
driven  to  an  average  penetration  of  18.6  feet.  Eight  bents  were  driven  in  Dike  6 
and  14  bents  in  Dike  7.  Forty-four  dike  piles  were  driven  to  an  average  penetration 
of  24.8  feet. 

A  foot  mattress,  60  by  146  feet,  was  woven  and  sunk  at  Dike  7,  as  far  out  as  the 
pUes  were  driven. 

Bracing  followed  closely  the  driving  and  weaving,  and  was  completed  June  11. 

All  wonc  of  construction  was  suspended  June  11  on  account  of  the  high  stage  of 
the  river. 

Since  June  11  no  work  has  been  done,  except  what  was  necessary  for  protection 
of  the  work  and  preservation  of  property  and  material.  On  June  9  a  breach  occurred 
in  Dike  6.  Just  inside  of  the  head,  caused  by  a  pile  of  drift,  which  had  accumulated 
against  tne  dike.    Three  bents  went  out  at  first;  5  more  bents  have  since  gone  out. 
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Some  work  has  been  done  to  prevent  the  cutting  away  of  the  bank  jnst  above  Dike 
4,  which  was  caving  and  threatened  to  cut  behind  the  dike.  The  cutting  at  this 
point  rendered  it  necessary  to  move  the  storehouse  back  85  feet. 

The  river  has  been  cutting  considerably  at  the  rock  pile  on  the  left  bank  just 
above  the  site  of  the  bridge.  Six  barges  of  rook  were  loaded  and  transferred  across 
the  river  and  the  remainder  was  mov^  back  about  45  feet. 

Two  small  punts,  for  use  in  weaving  mattress  at  the  dikes,  were  built  in  the  latter 
part  of  April. 

The  white-oak  piles  used  on  the  work  were  unloaded  from  the  cars  at  Sioux  City 
and  loaded  on  barges  and  towed  to  Tankton. 

Assist.  Engineer  A.  H.  Weber  was  in  charge  of  the  work  at  Tankton  until  June 
14.  when  he  resigned  to  accept  a  commission  in  the  brigade  of  volunteer  engineers. 

Maps  of  the  localitv,  showing  the  work  accomplisned  during  the  fiscal  year, 
accompany  Mr.  Weber's  report. 

Very  respectfully,  your  obedient  servant^  Bathurst  Smith, 

A$9iaiamt  Engineer. 
Capt.  J.  C.  Sanford, 

Carpe  of  Engineers,  U.  S.  A. 


REPORT  OF  MR.  BATHURST  SMITH,  ASSISTANT  BNOINEBB. 

Sioux  City,  Iowa,  June  SO,  1898. 

Captain:  I  have  the  honor  to  submit  the  following  report  on  the  work  done  on 
the  improvement  of  the  upper  Missouri  River  at  Sioux  City,  Iowa,  during  the  fiscal 
year  ending  June  80,  1898 : 

The  operations  for  the  year  comprise  the  repair  of  old  plant,  the  construction  of 
new  pUmt,  the  repair  of  old  dikes,  the  protection  of  about  7,894  feet  of  the  left  bank 
below  the  Floyd  River  by  the  construction  of  a  revetment  and  a  group  of  short 
dikes  below  it,  and  the  construction  of  a  warehouse  at  the  Sioux  ice  harbor. 

REPAIR  OF  OLD  PLANT. 

Four  of  the  old  barges  were  hauled  out  on  the  bank,  recalked,  and  repaired  during 
Julv  and  August.  A  few  minor  repairs  were  also  made  on  the  small  steamer  Joeie, 
which  did  nearly  all  the  towing  for  the  work  at  Sioux  City. 

CONSTRUCTION  OF  NEW  PLANT. 

Four  skiffs,  20  feet  long,  were  built,  and  four  bilge  pumps  were  made  for  use  on 
the  work  at  Sioux  City.  On  the  pile  driver  the  following  work  was  done :  A  deck 
was  put  on  the  barge  and  was  calked;  the  leads  were  built;  the  mAohinery  was  put 
on  and  a  house  was  built  over  the  machinery. 

REPAIR  OF  DIKES. 

Twelve  dikes,  of  the  upper  system  of  dikes  constructed  in  1895,  were  damaged  by 
the  breaking  up  of  the  ice  in  tne  spring  of  1897,  and  they  were  repaired  in  Novem- 
ber and  Decemner.  Fifty-six  piles  were  driven  in  Dikes  10  to  16,  inclusive,  to  an 
average  penetration  of  25.8  feet,  and  the  outor  ends  were  rebraced. 

The  outor  ends  of  Dikes  5, 6, 8,  and  9  were  also  rebraced ;  10,700  feet  B.  M.  of  lum- 
ber were  used  in  bracing  these  dikes.  The  outor  ends  of  the  lower  four  dikes  of  the 
systom  construotod  on  tne  city  front  in  1889  were  rebraced  in  March,  1898. 

PROTECTION  OF  THE  LEFT  BANK  BELOW  FLOTD  RIVER. 

The  project  for  the  expenditure  of  the  amount  allottod  for  this  work,  approved 
June  10,  1897,  provided  for  the  protoction  of  the  left  bank  from  further  erosion, 
from  the  mouth  of  the  Floyd  River  to  the  bluff  point  about  4,500  feet  below  the 
Chicago,  St.  Paul,  Minneapolis,  and  Omaha  Railway  Bridge,  by  the  construction  of 
revetment  and  a  systom  of  short  dikes.  This  portion  of  the  city  front  was  threat- 
ened by  changes  in  the  position  of  the  channel,  and  at  several  points  dangerous 
encroachments  on  valuable  property  had  been  made. 

REVETMENT. 

The  revetment  constructod  extends  from  the  month  of  the  Floyd  River  to  the 
upper  dike  of  the  systom,  a  distance  of  824  feet,  and  is  designed  to  protoct  the  upper 
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end  of  the  system  of  dikes.  Grading  for  the  revetment  was  began  October  13  and 
finished  November  6.  The  bank,  18.5  feet  high;  was  graded  to  a  slope  of  1  on  3  bv' 
teams  with  plows  and  scrapers.  Six  thousand  four  hundred  cubic  yards  of  earth 
were  removed. 

Mattress  weaving  was  begun  October  20  and  finished  November  12.  The  brush 
for  the  revetment  and  dikes  was  furnished  by  contractors  at  $1.15  per  cord,  loaded 
on  barges.  The  work  was  delayed  by  the  slow  delivery  of  brush.  The  mattress 
was  woven  78.5  feet  wide  and  12  inches  thick,  and  was  strengthened  by  three- 
eighths-inch  wire  strand;  woven  through  it  in  parallel  rows,  10  feet  apart,  both 
longitudinallv  and  transversely.  The  longitudinal  rows  of  strand  were  placed  on 
the  under  siae  of  the  mattress^  the  transverse  on  the  upper  side,  the  lower  strand 
being  drawn  up  through  the  mattress  at  their  intersection  and  looped  over  the  upper 
strand.  The  transverse  cables  were  fastened  to  the  outer  and  inner  selvages  of  the 
matress  and  carried  up  the  slope  and  fastened  to  ''deadmen"  buried  above  the  high- 
water  line.  The  mattress  extended  about  9  feet  from  the  water  edge  up  the  slope  of 
the  graded  bank;  341.13  cords  of  brush  were  used  and  64,630  square  feet  of  mattress 
were  woven. 

The  work  of  ballasting  the  mattress  and  paving  the  bank  was  begun  November  1 
and  finished  November  17;  to  an  elevation  of  6.3  feet  above  low  water,  all  the  rock 
on  hand  being  expended.  A  further  supply  of  rock  was  obtained  in  February,  1898, 
and  the  revetment  completed  to  an  elevation  of  13  feet  above  low  water.  The  rock 
was  placed  3  inches  thick  on  the  mattress,  10  inches  on  the  lower  half  of  the  bank, 
and  8  inches  on  the  upper  half.  Most  of  the  rock  for  the  revetment  was  unloaded 
from  cars  on  a  switch,  parallel  with  and  about  25  feet  back  from  the  top  of  the 
graded  bank :  1,524.33  cubic  yards  of  rock  were  used  on  the  revetment. 

The  cost  oi  the  revetment  is  shown  in  detail  in  Exhibit  A,  attached  to  this  report. 

DIKES, 

The  dikes,  as  projected;  consisted  of  a  system  of  23  short  two-row  dikeS;  ext-end- 
ing  from  a  point  2,070  feet  above  to  a  point  3,860  feet  below  the  Chicago;  St.  Paul, 
Minneapolis  and  Omaha  Railway  Bridge.  Of  these,  20  dikes,  with  a  total  length  of 
2,046  feet,  were  completed,  and  the  mattresses  were  woven  and  ballasted  and  the 
bank  paved  for  the  remaining  three.  The  river  bank,  for  a  considerable  portion  of 
the  distance  below  the  bridge,  had  been  protected  by  tne  Sioux  City  and  Pacific  Rail- 
road Company,  whose  tracks  are  close  to  the  bank,  but  tiiis  work  had  deteriorated 
and  had  failed  in  a  food  many  places. 

The  dikes  are  similar  in  general  features  to  those  previously  constructed  on  the 
Upper  Missouri  River,  wiSx  the  exception  that  the  T-heads  are  more  strongly 
braced  and  are  built  at  a  lower  elevation.  The  stems  of  the  dikes  consist  of  two 
rows  of  piles  10  feet  apart,  the  piles  in  the  rows  also  being  10  feet  between  centers. 
The  T-headS;  35  feet  in  length,  contain  three  rows,  5  feet  apart,  the  piles  in  the  rows 
being  10  feet  between  centers.  In  some  of  the  dikes  the  lower  two  piles  of  the 
middle  row  of  the  T-heads  are  omitted.  The  upper  ends  of  the  T-heads  are  V-shaped. 
The  elevation  of  the  outer  ends  of  the  dikes  is  about  3.3  feet,  and  of  the  top  of  the 
rock  on  the  graded  bank  12  feet  above  low  water.  The  tops  of  the  dikes  slope 
uniformly  between  these  two  points. 

The  bank  at  the  inner  ends  of  the  dikes  is  cleared  and  graded  by  hand  to  a  slope  of 
1  on  3.  This  work  was  rendered  more  expensive  by  the  necessity  of  removing  old 
work  put  in  by  the  railroad  company.  The  foot  mattresses  were  woven  and  sunk  in 
advance  of  the  pile  driving.  The  mattresses  were  woven  12  inches  thick.  The 
T-heads  were  60  feet  by  70  feet,  and  the  stems  were  50  feet  wide.  The  work  was 
considerably  delayed  by  the  slow  delivery  of  brush  by  the  contractors.  Weaving 
mattress  for  the  dikes  was  begun  at  Dike  13  August  25  and  was  finished  October 
19.  Foot  mattresses  for  23  dikes,  with  a  total  area  of  142,380  square  feet,  were 
woven ;  804.92  cords  of  brush  were  used.  The  rock  for  the  dikes  was  unloaded  from 
the  cars  on  a  switch  extending  from  the  bridge  np  the  river  bank  about  900  feet,  and 
was  afterwards  loaded  on  barges  with  wheelbarrows  and  floated  to  the  dikes.  The 
rock  barges  were  handled,  for  the  most  part,  by  hand,  as  the  steamboat  was  engaged 
most  of  the  time  towing  brush.  The  rock  was  placed  3  inches  thick  on  the  mattress 
and  6  inches  thick  on  the  bank  at  the  inner  ends  of  the  dikes.  One  thousand  two 
hundred  and  twenty  cubic  yards  of  rock  were  used  in  ballasting  mattress  and  690 
cubic  yards  in  naving  the  bank. 

White-oak  pues  were  used  for  the  most  part  in  the  construction  of  the  dikes, 
Norway  pine  piles  being  used  in  the  less  exposed  portions.  Pile  driving  was  begun 
at  Dike  IS  August  24  and  continued  until  September  21,  when  the  driver  was  taken 
to  Yankton.  The  driver  was  brought  back  firom  Yankton  October  5,  and  driving 
was  resnmed  and  continued  until  October  25,  when  the  driver  was  a^ain  taken  to 
Yankton.  A  new  vulcan  steam  hammer,  size  2,  was  used  on  the  work.  Pile  driving 
was  slow  at  first,  as  the  pile  driver  was  equipped  with  a  smaU  vertical  boiler. 
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which  did  not  famish  saffloient  steam  for  the  hammer.  Afterwards  another  small 
boiler  was  hired,  and  the  two  boilers,  connected  together,  famished  snffioient  steam. 
Strata  of  hard  clay,  or  gnmbo,  was  fonnd  at  most  of  the  dikes.  Where  these  strata 
were  encountered,  it  required  fi-om  fifteen  to  forty  minutes  to  drive  each  pile,  while 
in  ordinary  ijpround  each  pile  was  driven  in  from  three  to  seven  minutes.  Piles  were 
driven  in  twenty  dikes,  the  driver  not  retoming  from  Tankton  in  time  to  drive 
piles  in  the  remaining  tfaVee  dikes.  These  dikes  being  the  least  important  of  those 
projected,  their  completion  may  prove  unnecessary. 

In  fourteen  of  the  dikes  the  driver,  on  account  of  the  low  stage  of  the  river, 
could  not  be  taken  in  close  enough  to  drive  as  many  bents  in  the  stems  as  had  been 
intended.  In  all  the  dikes,  the  spaces  between  the  inner  bents  of  piles  and  the  top 
of  the  rock  on  the  bank  were  closed  by  piles,  with  one  end  fastened  to  one  of  the 
inner  piles  at  the  proper  elevation,  and  the  other  end  to  a  post  set  in  the  ground  at 
the  upper  end  of  the  rock. 

Eighty-two  mooring  piles  were  driven  to  an  average  penetration  of  22.4  feet. 
Three-hundred  and  fourteen  piles  were  driven  in  the  dikes  to  an  average  penetra- 
tion of  27.4  feet.  Seventy-two  of  the  mooring  piles  were  pulled  by  the  snag  boat 
McPheraon  and  recovered.  The  dikes  were  braced  with  6  by  8  inch  and  4  by  8  inch 
white-pine  lumber,  bolted  to  the  piles  with  three-quarter-inch  screw  bolts.  Bracing 
the  dikes  was  begun  October  16  and  finished  November  12;  80,100  feet  B.  M.  of  lum- 
ber were  used. 

The  work  of  screening  the  dikes  was  begun  November  18  and  finished  Novem- 
ber 30. 

The  cost  of  the  dikes  in  detail  is  shown  in  Exhibit  B. 

After  the  completion  of  the  work,  the  plant  and  all  material  not  used  were  taken 
to  the  Sioux  ice  harbor.  The  steamer  JosU  was  placed  out  of  commission  Novem- 
ber 20. 

The  steamer  Pauline  arrived  from  Tankton  with  the  pile  driver  November  16,  and 
was  engaged  in  towing  plant  and  material  until  November  23,  on  which  day  she  was 
taken  to  the  ice  harbor  for  the  winter. 

A  new  warehouse,  24  by  100  feet,  was  constructed  at  the  Sioux  ice  harbor  in 
November  and  December. 

All  constraction  work  was  done  by  hired  labor. 

Tbe  readings  of  the  gauges  maintained  on  the  Upper  Missouri  River  at  Pierre, 
S.  Dak. ;  Bismarck,  N.  Dak. ;  Fort  Benton,  Mont.,  and  Townsend,  Mont.,  and  on  the 
Yellowstone  River  at  Qlendive,  Mont.,  have  been  platted  as  received ;  tbe  maps  on 
file  at  the  Sioux  City  office  have  been  catalogued  and  indexed,  and  considerable 
other  miscellaneous  office  work  done. 

Asst.  Engineer  F.  M.  Towar  was  in  charge  of  work  during  the  first  half  of  the 
year. 

Very  respectfully,  your  obedient  servant, 

Bathubst  Smith,  A8$i$tant  Engineer, 

Capt.  J.  C.  Sakpord, 

Carps  of  Engineer 9 y  U.  8.  A, 


ExniBrr  A. 

Net  eo8t  of  8S4  linear  feet  of  complete  revetment,  oonatruoted  at  Sioux  (Htg,  Iowa,  during 
the  fiscal  year  ending  June  30, 1898. 


ClaMiflcation. 


Qn»BtIty.    C~t  r 


Cost  per 
each  item. 


Material: 

Brush  (iDclading  towing  and  inspection) cords. . 

Rock cubic  yards.. 

Rocic do 

|-inch  wire  strand linear  feet.. 

Labor: 

Grading  824  linear  feet cable  yards.. 

Weaving  and  anohorin2  mattress sqaarefeet.. 

Ballasting  mattress  and  paving  bank cable  yards. . 

SteamboM  senrioe  (towing  plant  and  material,  except  brash). . . . 

Total 


841.18 
082.08 
642.80 
20,720 

6,400 
64,630 
1,624.83 


$1,765 
1.863+ 
1.40 
.008+ 

.090 
.010 
.676 


6.416 


$602.10 

1,838.87 

768.82 

163.66 

685.06 

665.62 

1,080.36 

101.77 

5,286.16 
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Exhibit  B. 

f 
Net  coBi  of  £,046  linear  feet  of  completed  dike  and  £10  linear  feet  of  incomplete  dike,  eon- 
atructed  at  Sioux  City,  Iowa,  during  thefiecal  year  ending  June  SO,  1898. 


dASBifloatioii. 


Quantity. 


Cost  per 
unii 


Costper 

each  item. 


Haterial: 

364  oak  piles linear  feet. 

60  pine  piles do... 

Pinelnmber feetB.M. 

Rock cubic  yards. 

Brush  (including  towing  and  inspection) cords. 

Poles  (including  towing  and  inspection) do... 

f-inoh  wire  stnind linear  feet, 

l-inoh  screw  bolts number. 

Mnch  driftbolts pounds. 

washers do... 

Nails do... 

Labor: 

Grading  and  clearing  1,320  linear  feet cubic  yards . 

Weaving  and  anchoring  mattress square  feet. 

Ballasting  mattress  and  paving  bank cuoio  yards. 

Driving  mooring  pOee number. 

Driving  dike  piles do... 

Btaoing linear  feet. 

Boreenuig do. 


Steamhoat  service  (towing  plant  and  material,  except  brush) 
Total  coat 


16,026 

2,226 

80, 100 

1,910 

804.92 

80.28 

48,000 

1,180 

150 

150 

700 

31.60 

142,880 

1,010 

82 

814 

1,210 

1,646 


$0.2074 

.1124 

19.47 

1.868 

1.765 

2.586 

.0070 

.0637 

.140 

.020 

.0176 

.1707 
.0181 
.0187 
8.684 
2.610 
.636 
.120 


13,116.89 

250.20 

686.05 

2,604.03 

1,420.69 

00.46 

830.70 

60.68 

210.00 

8.00 

12.26 

680.44 
1,873.38 
1,746.14 
298.01 
788.18 
648.81 
185.60 
872.71 


14,946.22 


BB  a. 

IMPROVEMENT  OF  UPPER  ^SSOURI  RIVER  BY  SNAGGING. 

Original  condition,  projects,  and  work  done  to  June  30,  1897,  are 
described  in  the  Annual  Beport  of  the  Ohief  of  Engineers  for  1897, 
pages  337.  338,  2208,  and  2209. 

At  the  beginning  of  the  fiscal  year  the  Mandan  was  engaged  in  snag- 
ging work  between  Fort  Yates,  N.  Dak.,  and  Fort  Berthold,  N.  Dak. 
The  MePherson  and  Josephine  were  laid  up  at  the  Sioux  ice  harbor. 
South  Dakota.  Extraordinary  repairs  on  the  latter  snag  boat  were  in 
progress. 

In  August  the  Mandan  made  a  snagging  trip  from  Fort  Yates  to 
Pierre,  S.  Dak. 

The  repairs  to  the  Josephine,  which  included  replacing  her  boilers  by 
new  ones,  having  been  completed,  she  left  the  Sioux  ice  harbor  to 
replace  the  Mandan  on  the  Fort  Yates-Fort  Berthold  reach.  She  met 
the  Jftmcton,  which  had  started  down  the  river,  near  the  new  Brule 
Agency,  S.  Dak.,  where  the  crews  were  exchanged.  The  Mandun  con- 
tinued down  to  Sioux  City  and  was  laid  up  at  the  Sioux  ice  harbor. 
The^  Josephine  proceeded  to  Fort  Yates  and  worked  during  the  remainder 
of  the  season  between  that  point  and  Fort  Berthold.  Early  in  Novem- 
ber she  was  pulled  out  on  the  ways  at  the  Eockhaven  ice  harbor. 
During  October  and  the  first  half  of  November  the  MePherson  worked 
between  Sioux  Oity  and  Fort  Kandall.  S.  Dak.,  after  which  she  was 
laid  up  for  the  winter  at  the  Sioux  ice  narbor. 

Funds  have  not  permitted  the  operation  of  the  snag  boats  during  the 
past  spring.  The  carrent  repairs  necessary  to  keep  them  in  good  con- 
dition have  been  made. 
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Summary  of  iDork  of  boats,  July  1, 1897,  to  June  SO,  1898, 


Bnagboat. 

Snagi 
removed 

or  de- 
•troyed. 

Trees 
feUed. 

MisoelUme- 

OUBOb- 
BtrUCtiOBB 

remoTed. 

MUetrim. 

Up. 

Down. 

McPherson 

01 
89 
294 

108 
42 
186 

278 

838 

1,082 

278 

Josephine 

2 

161 

323 

Wftfirjfln    ..,......,..,,.,,.,,TT-TT.-T....».T,.»r#t«»»» 

1,886 

Total 

484 

153 

881 

2,298 

2,280 

The  work  has  been  done  by  Mred  labor  and  purchase  of  material 

WOBK  BBQUIBED. 

As  the  channel  is  constantly  shifting  and  ancovering  old  snags,  and 
as  trees  are,  by  erosion  of  the  banks,  being  constantly  washed  into  the 
river,  forming  new  snags,  the  removing  of  the  snags  fh>m  the  channel 
and  of  felling  overhanging  trees  shoald  of  necessity  be  continuous,  in 
order  that  the  danger  to  navigation  from  these  may,  as  nearly  as  possi- 
ble, be  removed.  The  work  is  practically  one  of  maintenance,  and  should 
not  be  liable  to  interruption  due  to  failure  of  appropriations.  It  is  the 
most  beneficial  to  navigation  of  any  work  that  has  been  undertaken  on 
the  Upper  Missouri.  To  properly  do  the  work  and  keep  in  repair  the 
three  snag  boats  employed  requires  not  less  than  950,000  annually. 

Miyiuy  stQtemenU 

Jaly  1, 1S97.  balanoe  unexpended $25,535.44 

June  90, 1898,  amount  expended  during  fiscal  year 23,393.34 

July  1,1898,  balanoe  unexpended 2,142.10 

July  1, 1898,  outBtanding  Uabilities 897.39 

July  1, 1898,  balanoe  available 1,244.71 

i Amount  (estimated)  required  annuaUy  for  completion  of  existing  nrojeot  60, 000. 00 

Amountthatoanbeprontablyexpendedinfisciuyear ending JuneSO,  1900  60, 000. 00 
Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Amount  and  date  of  all  appropriaiUme  for  improving  Upper  Mieaouri  Biver  hy  enayging. 

Allotments  made  from  appropriations  of  1890  and  1892  for  improvement 

of  Upper  Missouri  River $193,073.58 

March  3,  1893 50,000.00 

August  18, 1894 50,000.00 

June  3, 1896, 60,000.00 


BB3. 

mPBOVEMENT  OP  YELLOWSTONE   RIVEB,    MONTANA   AND   NOETH 

DAKOTA. 

Original  condition,  projects,  and  work  done  to  June  30, 1897,  are 
described  in  the  Annual  Beport  of  the  Uhief  of  Engineers  for  1897, 
pages  338  and  2211. 
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No  work  baa  been  done  daring  the  past  fiscal  year.  The  revetment 
at  Glendive  constructed  in  the  previous  year  remains  in  good  condition 
and  has  thus  far  protected  the  town  front. 

A  reasonable  probability  of  the  early  resumption  of  steamboat  navi- 
gation between  Glendive  and  the  mouth  not  having  yet  been  shown, 
nothing  has  been  done  toward  the  removal  of  snags  and  examination 
of  shoals  in  this  portion  of  the  river.  (See  Annual  Report  of  the  Chief 
of  Engineers  for  1897,  page  2211.) 

Money  statement. 

July  1, 1897,  balance  nnezpended 1 $11,771.72 

June  30,  ISSKB,  amount  expended  dming  fiscal  year 37.93 

Jnly  1,  1898,  balance  unexpended 11,733.79 

July  1,1898,  outstanding  liabilities 13.38 

July  1,  1898,  balance  available 11,720.41 


AmowKt  €md  date  of  all  appropriatiana  for  improving  Tellowatone  Biver. 

1878  (aUotment  for  surveys  from  appropriation  for  examination  and  surveys) .  $15, 000 

1879 25,000 

1880 15,000 

1881 20,000 

1882 20,000 

1884 20,000 

1886 18,750 

1896 10,000 

Total 143,750 


Digitized  by  VjOOQlC 


Digitized  by  VjOOQiC 


APPENDIX  C  C. 


mPEOVEMENT  OP  CUBfBEBLAND  BIVEB,  TENNESSEE  AND  KENTUCKY, 
AND  OF  OBION  AND  FOBBLED  DEEB  BIVEBS^  TENNESSEE. 


BEPOBT  FOR  THE  FISCAL  TEAS  ENDING  JUNE  SO,  1898,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHAROB, 
LIEUT.  COL.  JOHN  RIDDLE,  UNITED  STATES  VOLUNTEERS,  CAPTAIN, 
CORPS  OF  ENGINEERS,  AND  MAJ.  DAN  C.  KINGMAN,  CORPS  OF 
ENGINEERS. 

DfPROVBMSNTS. 

1.  Obion  BWer,  Tenneesee.  |  8.  Cumberland  BiYer,Tennefl6ee  and  Ken- 

2.  Forked  Deer  Biver,  Tennessee.  tuoky. 


ENaiNEEB  Office,  United  States  Abmt, 

Ohatto/noogay  Tenn.^  July  19^  1898. 
Obnebal:  I  have  the  honor  to  traDsmit  herewith  the  annual  report 
upon  the  river  improvements    •    *    •    in  my  charge  for  the  flscal 
year  ending  June  30, 1898. 

Very  respectfiilly,  your  obedient  servant, 

Dan  0.  Kingman, 
Major  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Ungimersj  U.  8.  A. 


CC  I. 
mPBOVEMENT  OF  OBION  BTVEB.  TENNESSEE. 

This  Stream  is  formed  by  the  junction  of  the  Korth  and  South  forks 
in  the  western  part  of  Tennessee,  and  flows  in  a  generally  southwest- 
erly direction  for  about  75  miles  to  the  Mississippi.  In  its  course  the 
Obion  receives  the  overflow  from  Beelfoot  Lake  and,  about  3^  miles 
from  its  mouth,  the  waters  of  the  Forked  Deer  Eiver. 

An  examination  of  this  stream  was  made  in  1880.  (Beport  of  the 
Ohief  of  Engineers,  1881,  pp.  1486-1489.)  An  instrumental  survey  was 
made  in  1891  from  the  railroad  bridge  at  Obion  to  the  mouth  of  the 
river,  a  distance  of  68.8  miles,  having  a  fall  of  27  feet.  (Eeport  of 
Ohief  of  Engineers,  1891,  pp.  2296-2301.) 

The  project  for  the  improvement,  based  upon  the  survey  of  1891,  and 
the  estimate  of  $50,000,  seeks  to  secure  at  low  water  a  navigable  chan- 
nel of  not  less  than  3  feet  depth  between  Obion,  Tenn.,  and  mouth  of 
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river,  about  68.8  miles,  by  clearing  the  channel  of  snags,  drift,  and 
overhanging  trees;  constructing  wing  dams  at  the  most  obstructive 
shoals:  straightening  the  very  crooked  channel  by  cutting  through 
several  sharp  bends  and  making  the  cut-ofts  sufficiently  wide  and  deep 
by  clearing,  grubbing,  and  excavating;  closing  the  old  channel  by 
means  of  pile  and  brash  dams  where  necessary. 

On  June  1,  1897,  the  above  project  and  estimate  were  set  aside  or 
modified  so  as  to  provide  simply  for  the  work  of  removal  of  such  sur- 
face obstructions  as  prevent  navigation  and  for  the  maintenance  of  the 
channel  as  improved  from  year  to  year,  for  the  reason  that  it  was  not 
considered  possible  to  obtain  a  depth  of  3  feet  at  low  water  by  the 
methods  proposed  in  the  original  project,  and  that  the  original  estimated 
cost — $50,000 — ^was  wholly  inadequate  to  produce  the  results  called  for. 

Practically  all  the  work  done  on  this  river  has  been  to  remove  drifts, 
snags,  overhanging  trees,  etc.  The  only  satisfactory  method  has  been 
to  do  the  work  at  extreme  low  water,  cut  the  trees,  limbs,  and  snags, 
etc.,  into  short  pieces  and  either  let  them  float  off,  or,  if  too  heavy,  drop 
them  in  deep  holes.  Dynamite  has  also  been  used  to  break  up  snags. 
Drifts  and  snags  are,  of  course,  constantly  recurring,  so  that  much  of 
the  river  has  had  to  be  gone  over  again.  The  clearing  of  the  river 
has  already  increased  the  current  somewhat,  thus  lowering  the  water 
surface. 

A  channel  free  from  snags  and  trees  is  all  that  can  be  legitimately 
exx>ected.  This  will,  however,  be  thoroughly  satisfactory  to  the  com- 
mercial interests  on  this  river,  as  the  Mississippi  keeps  it  at  a  good  stage 
for  a  great  part  of  the  year.  The  Lower  Obion  especially  is  much 
affected  by  the  Mississippi  River. 

The  amount  expended  upon  this  stream  to  the  close  of  the  fiscal  year 
ending  June  30, 1897,  was  $15,797.01,  which  was  applied  to  the  work 
of  removing  surface  obstructions,  principally  drift,  and  has  resulted  in 
obtaining  comparatively  safe  navigation  to  Obion,  Tenn.,  the  head  of 
navigation. 

AU  work  was  carried  on  under  the  hired-labor  system,  the  only 
method  practicable  upon  this  stream.  As  a  measure  of  economy  it 
was  found  advantageous  to  use  the  same  force  and  plant  in  the  work 
of  snagging  upon  the  Obion  and  Forked  Deer  rivers.  The  fleet 
employed  consisted  of  two  quarter  boats  and  a  steam-derrick  boat,  with 
a  small  barge  to  carry  away  snags,  logs,  etc.,  when  required.  The 
employment  of  a  steamboat  would  have  been  expensive,  because  the 
channel  is  shallow  and  narrow. 

During  the  fiscal  year  ending  June  30,  1898,  $1,413.27  have  been 
expended  under  the  project  as  modified. 

On  October  17  the  boats  and  working  force  passed  out  of  the  Forked 
Deer  Eiver  into  the  Obion  Eiver  and  resumed  the  work  of  removing 
surface  obstructions  that  prevent  navigation.  The  snagging  party, 
consisting  of  18  men — overseer,  pilot,  cook,  and  15  laborers — moved  up- 
stream, doing  the  principal  work  in  the  reach  of  the  river  about  8  miles 
below  Obion.  Work  done:  Snags  removed,  861;  snags  and  stumps 
blasted,  74;  snags  and  trees  topped,  1,629;  leaning  trees  cut  down,  669; 
trees  deadened,  3,313;  logs  pinned  to  banks  to  prevent  being  carried 
into  channel  at  high  water,  905.  Active  ox)erations  were  suspended 
November  30, 1897. 

New  boats  are  building  for  joint  use  upon  this  stream  and  the 
Forked  Deer  River. 

The  commerce  of  this  river  is  principally  lumber  cut  by  sawmills  now 
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operating  on  or  near  this  stream,  and,  so  far  as  can  be  ascertained,  the 
improvements  have  given  material  aid  to  the  lumber  interests  involved. 
The  product  of  these  sawmills  on  the  Obion  liiver  goes  to  all  points 
on  the  Mississippi  Biver,  but  as  records  are  not  generally  kept  of  the 
shipments  by  river,  the  commercial  statistics  obtainable  are  limited. 
The  commerce  of  the  Forked  Deer  Eiver  passes  through  the  lower 
waters  of  the  Obion  Biver  3^  miles,  in  its  passage  to  the  Mississippi. 

During  the  season  of  navigation,  January  to  May,  inclusive,  the 
steamer  James  Laughlin^  drawing  5^  feet  loaded,  with  three  barges, 
carried  50  passengers  and  moved  18,263  tons  of  freight,  principally 
lumber,  having  an  estimated  value  of  968,500. 

Money  statement 

July  1, 1897,  balance  unexpended $5,202.99 

June  30, 1898,  amount  expended  during  fiscal  year 1, 418. 27 

July  1, 1898,  balance  unexpended 3,789.72 

July  1, 1898,  outatanding  liabilities 160,60 

July  1, 1898,  balance  available 3,629.12 

{Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenance 2,500.00 
Sabmittied  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appropriations  for  improving  Ohion  Biver,  TennesBee, 
Act  of— 

July  13,  1892 $7,500 

August  18,  1894". 7,500 

June  3, 1896 6,000 

Total 21,000 


COMMERCIAL  STATISTICS. 

OHon  Biver,  Tennessee,  from  July  1, 1897,  to  June  SO,  1898. 

%  Tons. 

Cattle 8 

Horses  and  mules 5 

Lumber 17,500 

Wood 650 

Qeneral  merchandise 100 

Total  tonnage 18,263 

Estimated  value,  $68,500.    Passengers  carried,  50. 

lAet  ofateamhoule  (siem-weeel)  plying  on  Ohion  Biver,  Tennessee. 


Name. 

Length. 

Breadth. 

Depth. 

Tonnage. 

Clydo... •••••>••>••>• . 

Feet. 

50 
52 
7L6 

Feet. 
14 
11 
16 

Feet. 
2.5 
4.6 
4.6 

10 

Graoid - -...--- 

84.79 

.TAtnAH  TiATurhlin .......^....^i......               -...r. 

28.76 
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CCa. 

IMPROVEMENT  OF  FORKED  DEER  RIVER,  TENNESSEE. 

!•  The  Forked  Deer  River  and  its  navigable  branches  run  wholly  in 
the  State  of  Tennessee,  and  are  tributary  to  the  JMississippi  system. 
Examinations  of  these  streams  have  been  made  as  follows: 

i.  Of  ths  North  Fork  and  Forked  Deer  Biver,--FTom  Dyersbnrg  to  moath  of  the  main 
stream,  distance  about  29i  miles,  made  in  1873  under  act  of  March  3, 1873.  (Report 
Chief  of  Engineers,  1874,  Part  I,  pp.  372-380.) 

B.  Of  the  South  Fork.-^From  Jacluon  to  junction  with  North  Fork,  distance  about 
149  miles;  of  the  North  Fork,  from  Collins  to  the  mouth  of  Forked  Deer  River,  main 
stream,  distance  about  131  miles,  each  made  in  1880  under  act  of  June  14, 1£^. 
(Report  Chief  of  Engineers,  1881,  pp.  1489-1497.) 

5.  Of  the  North  Fork  helow  Dyershwg,  T^nn.— Preliminary  examination  made  in  1886 
under  act  of  August  5, 1886.    (Report  Chief  of  Engineers,  1887,  pp.  1494-1495.) 

4,  Of  the  Forked  Deer  River. — From  Dyersbnrg,  Tenn.,  to  its  Junction  with  the  Obion 
River  and  thence  to  the  Mississippi  River,  mSde  in  October,  1894,  act  of  August  17, 
1894.    (Report  Chief  of  Engineers,  1895,  pp.  2265-2275.) 

5.  Survey  of  the  North  Fork  of  Forked  Deer  River,  Tennessee. — From  Dyersbnrg  to  the 
main  stream,  thence  to  Obion  River,  made  In  November,  1896,  under  act  of  June  3, 

1896.  (House  Ex.  Doc.  No.  282,  Fifty-fourth  Congress,  second  session.) 

The  original  condition  of  channel  way,  data  pertaining  to  ori^al 
project  and  estimates,  expenditures,  and  methods  of  work  on  the  main 
stream  and  its  navigable  branches,  are  discussed  in  Beport  of  Chief  of 
Engineers,  1896,  page  1901  et  seq. 

By  act  of  Jane  3, 1896,  $1,000  were  appropriated  for  ^< maintenance'' 
of  the  improved  channel  of  the  Forked  Deer  Biver.  The  amount 
expended  to  June  30, 1897,  was  $985.36,  and  because  the  North  Fork 
and  main  stream  were  provided  for  in  a  separate  appropriation,  the 
work  done  was  wholly  upon  the  South  Fork  as  authorized,  and  con- 
sisted of  the  removal  of  surface  obstructions  from  the  channel  for  a 
distance  of  about  27  miles  below  Chestnut  Bluff.  Ko  work  was  done 
nor  expenditures  made  for  <' maintenance"  during  the  fiscal  year  ending 
June  30, 1898. 

The  amount  estimated  as  required  for  clearing  channel  and  <<  main- 
tenance" of  the  improvements  effected  in  the  Forked  Deer  Biver  and  its 
navigable  branches  is  $3,000  annually.    (Beport  of  Chief  of  Engineers, 

1897,  pp.  2236-2237.) 

Money  statement 

Jnly  1,1897,  balance  unexpended $14.*64 

Jnly  1,1898,  balailbe  unexpended 14.64 

Amount  that  can  be  profitably  expended  m  fiscal  year  ending  June  SO, 
1900,  for  maintenance 3, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  I566  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


n.  THE  NOBTH  OB  MIDDLE  FOBK  OF  FORKED  DEEB  BIYEB,  TENNES- 
SEE, FBOM  DYEBSBUBa  TO  THE  OBION  BIYEB,  AND  FBOM  THENOE 
TO  THE  MISSISSIPPI  BIYEB. 

The  stream  from  Dyersburg,  Tenn.,  to  the  Mississippi  EiYOr,  about 
33  miles,  is  locally  known  as  the  North  Fork  from  Dyersburg,  Tenn.,  to 
its  junction  with  the  South  Fork,  8 J  miles;  thence  to  the  Obion  RiYer 
as  the  Forked  Deer  BiYer,  main  stream,  21  miles;  thence  to  the  Missis- 
sippi RiYer  as  the  Obion  RiYer,  3J  miles,  and  has  been  heretofore  so 
proYided  for  under  sundry  appropriations. 
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A  survey  was  made  of  this  stream  from  Dyersbnrg  to  the  Mississippi 
River  in  1894,  and  report  submitted  that  the  stream  can  not  be  made 
navigable  "  all  the  year  by  means  of  open-channel  work,"  consequently 
no  estimate  nor  project  was  made  for  such  work.  The  general  estimate 
of  $400,000  was  given  in  said  rei)ort  for  a  slack-water  system  of  navi- 
gation.   (Report  of  Chief  of  Engineers,  1896,  pp.  2265-2276.) 

A  resurvey  was  made  in  November,  1896,  under  the  provisions  of  act 
of  June  3,  1896.  It  was  recommended  in  the  report  submitting  the 
same,  that  the  improvement  of  the  river  between  Dyersburg  and  the 
mouth,  be  confined  to  clearing  snags,  shutting  off  basins,  closing  sec- 
ondary channels,  and  aiding  in  the  general  improvement  of  navigation. 
(Report  of  Chief  of  Engineers,  1897,  pp.  2234-2242.) 

By  act  of  June  3, 1896,  96,000  was  appropriated  for  improving  the 
stream  from  Dyersburg,  Tenn.,  to  the  Mississippi  River,  under  the  gen- 
eral name  of  the  North  or  Middle  Fork  of  the  Forked  Deer  River,  for 
removing  bars  and  shoals,  deepening  the  channel,  and  improving  the 
navigation  of  said  river;  that  is,  channel  work  generally. 

The  project  for  its  expenditure  provides  for  continuing  the  improve- 
ment of  the  North  Fork  and  the  Forked  Deer  River — main  stream — by 
removing  snags,  cypress  knees,  embedded  logs,  drift,  leaning  trees  and 
other  surface  obstructions,  including  bars  at  the  mouth  of  Forked  Deer 
River  and  bars  and  shoals  at  other  points  in  the  channel,  from  Dyers- 
burg, Tenn.,  to  the  mouth  of  the  Forked  Deer  River,  about  29^  miles, 
so  as  to  deepen  the  channel  and  make  it  navigable  for  small  craft  at  a 
3-foot  or  higher  stage  to  the  Obion  River  and  thence  to  the  Mississippi 
River.    This  project  was  approved  July  24, 1896. 

The  amount  expended  to  the  dose  of  the  fiscal  year,  June  30, 1897, 
was  $1,052.94,  and  resulted  in  partially  clearing  the  channel  of  snags, 
drift,  sunken  logs  and  trees,  and  surface  obstructions  generally,  the 
lower  reaches  of  the  river  being  greatly  impeded  by  the  continuous 
drift  accumulations,  requiring  explosives  to  remove  them. 

In  the  fiscal  year  ending  June  30, 1898,  $1,236.24  have  been  expended 
in  clearing  the  channel,  as  provided  by  act  of  June  3,  1896.  The  dis- 
bursements are  classed  as  follows:  - 


PayroUs $920.83 

Traveling  expenses 21. 55 

Transportation  and  hauling 1. 85 

Subsistence 117.07 

Fuel,  lights,  etc 8.74 

Explosives 45.00 


Tools^  rope,  etc $57.39 

Repairs  of  boats  and  machinery .        49. 86 
Miscellaneous 12.95 


Total 1,235.24 


Necessary  repairs  of  boats  and  machinery  were  begun  August  9  and 
completed  August  27.  Work  of  removing  surface  obstructions  i^om 
the  channel  of  the  North  Fork  was  begun  at  Dyersburg  September  4, 
reaching  the  main  stream  September  18;  thence  work  was  continued 
down  the  Forked  Deer  River,  reaching  the  Obion  Eiver  on  October  16. 
The  boats  and  working  force  entered  the  Obion  on  October  17  and 
began  operations  upon  that  river,  it  having  been  found  to  be  eco- 
nomical and  advantageous  to  use  the  same  working  force  and  plant  upon 
both  streams. 

WiyrJc  done, — ^Total  length  of  channel  worked  over,  29^  miles ;  1,485 
snags  and  11  cords  of  drift  removed;  25  snags  and  45  stumps  blasted; 
1,278  snags  topped;  57  leaning  trees  cut  down:  111  trees  deadened; 
1,222  logSf  scattered  along  the  banks,  disposed  ot^--663  cut  up  and 
removed  and  559  pinned  S)  the  banks  to  prevent  being  washed  into 
the  channel  at  high  water. 

Action  has  been  taken  to  obtain  timber,  etc.,  having  in  view  the 
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building  of  a  new  derrick  boat  and  new  quarter  boat  for  use  upon  the 
Forked  Deer  and  Obion  rivers,  the  present  boats  being  unserviceable. 

The  commerce  to  be  benefited  consists  principally  of  rafting  logs  and 
moving  lumber  to  and  from  sawmills.  Some  live  stock  and  general 
merchandise  also  reach  a  market  by  way  of  the  river. 

The  commerce  during  the  fiscal  year,  so  far  as  could  be  ascertained, 
aggregated  21,363  tons,  having  an  estimated  value  of  $71,000.  Passen- 
gers carried,  68. 

Money  statement. 

July  1, 1897,  balance  nnezpended $3,947.06 

June  30,  1898,  amount  expended  daring  fiscal  year 1,235.24 

July  1, 1898,  balance  unexpended 1..    2,711.82 


AppropHaUonB  for  improving  Forked  Deer  Biver,  TenneeBoe,  and  its  navigable  hranohes. 

By  act  of— 

August  2, 1882,  for  South  Fork $3,000 

July  5, 1884,  for  South  Fork 2,000 

August  6, 1886,  for  South  Fork p,OtlO 

August  11, 1888,  for  South  Fork 2,500 

August  11, 1888,  for  North  Fork .'  4.5<K) 

August  11, 1888,  for  main  river 2,.'>(J0 

September  19, 1890,  for  North  Fork  and  main  river 2,500 

July  13, 1892,  for  Forked  Deer  River  (completing  improvement) 3, 000 

Total,  to  complete  project 25,000 

June  3, 1896,  for  Forked  Deer  River  (for  maintenance) 1, 000 

June  3, 1896,  for  North  or  Middle  Fork,  from  Dyersburg  to  Mississippi 
River 5,000 

Total  appropriated 81,000 


COMMERCIAL  STATISTICS. 

Forked  Deer  Biver,  Tennessee,  from  July  1, 1897,  to  June  SO,  1898. 

Tons. 

Cattle 8 

Horses  and  mules .-.  5 

Lumber 18,250 

Wood 3,000 

General  merchau  disc 100 

Total  tonnage 21,363 

Estimated  value,  $71,000.    Passengers  carried,  68. 

List  of  sieamhoais  navigating  Forked  Deer  Biver,  Tennessee. 


Name. 


Length. 


Breadth. 


Depth. 


Tonnage. 


Jamea  Laagblin . 
Mjury  Louisa 


Fe«t. 

71.6 
61 


Ftet. 


Feet. 
4.5 
8 


28.76 
89.90 
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CC  3. 

IMPROVEMENT  OP  CUMBERLAND  RIVER,  TENNESSEE  AND  KENTUCKY. 

A  description  of  this  stream  and  of  the  character  of  its  obstractions 
generally,  with  a  statement  as  to  eftbrts  made  for  its  improvement  from 
1830  to  1840,  also  a  detailed  statement  of  the  examinations  and  surveys 
made  by  the  United  States  from  1870  to  1880,  which  formed  the  basis 
nnder  which  work  was  carried  on  until  the  adoption  of  the  present 
projects  for  improvement  below  and  above  Nashville,  are  given  in  Eeport 
of  Chief  of  Engineers,  1896,  page  1906  et  seq. 

The  original  project  provides  for  channel  work  as  follows: 

To  excavate  the  bars  and  rook  ledges  to  get  an  additional  depth  of  water,  to  oontraot 
the  waterways  in  places  to  set  the  requisite  depth,  to  remove  snags  and  bowlders 
from  the  main  channel,  and  to  restrain  tributary  streams  in  well-determined  chan- 
nels at  their  Junction  with  the  river. 

To  increase  the  depth  of  water  at  the  shoals  at  the  junction  of  the 
Cumberland  Eiver  with  the  Ohio  Biver,  a  Board  of  Engineer  Officers 
recommended  the  construction  of  a  dike  near  Smlthland,  J£y.,  at  an 
estimated  cost  of  $129,600,  (Beport  of  Chief  of  Engineers,  1888,  pp. 
1626-1632.)  The  river  and  harbor  act  of  September  19, 1890,  allotted 
$30,000  from  the  appropriation  for  improving  Cumberland  Biver  below 
Nashville,  to  be  expended  in  improving  the  mouth  of  the  river  as 
recommended. 

The  dike  as  at  present  constructed,  however,  secures  the  object  sought 
after;  that  is,  the  passage  from  the  Cumberland  Biver  to  the  Ohio. 
Bars  form  in  the  Ohio  Biver  opposite  the  mouth  beyond  the  end  of  the 
dike.  These  bars  shift  continually,  but  there  has  never  been  any  dif- 
ficulty in  passing  from  one  river  to  the  other  since  the  dike  has  been 
completed,  while  previously  the  mouth  was  often  closed  while  each  river 
remained  navigable.  It  seems  probable  that  some  time  the  gap  in  the 
dike  will  have  to  be  protected.  With  that  in  view,  and  also  to  ascer- 
tain effect  of  dike,  surveys  have  been  made  each  year  to  determine  the 
changes  that  occur.  Up  to  the  present,  no  cutting  of  the  towhead  has 
taken  place.  It  ie(  suggested  that  if  this  happens  it  would  be  well  to 
cover  the  gap  with  a  layer  several  feet  thick  of  broken  stone  extended 
in  front  of  the  line  of  the  dike,  so  that  as  the  bank  <*.uts  away  the  stone 
will  fall  in  and  make  a  protection.  It  is  also  possible  that  Cumberland 
Island  will  have  to  be  ftirther  protected. 

The  present  condition  is,  however,  that  for  an  expenditure  of  $23,716.71 
the  results  sought  for  under  a  project  estimated  at  $129,600  have  been 
obtained. 

A  resurvey  of  the  mouth  of  the  river  was  made  in  November,  1896, 
under  the  provisions  of  act  of  June  3, 1896.  (House  Doc.  Ko.  283,  Fifty- 
fourth  Congress,  second  session.) 

Under  the  old  project  and  estimates,  thirteen  appropriations  were 
made  from  1871  to  1890,  aggregating  $305,000,  the  expenditure  of  which 
in  open-channel  work  has  resulted  in  lengthening  the  season  of  navi- 
gation, by  giving  an  increased  depth  at  low  water,  combined  with 
greater  security  in  the  passage  of  various  obstructions. 

A  resurvey  of  the  mouth  of  the  river  was  made  in  November,  1896, 
under  the  provisions  of  act  of  June  3, 1896.  (Beport  of  Chief  of  Engi- 
neers, 1897,  pp.  2242-2246.) 

The  existing  project  for  improving  the  river  below  Nashville  consists 
of  (1)  the  extension  of  the  lock  and  dam  system  of  the  Upper  Cum- 
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berland  to  the  lower  river,  by  the  constraction  of  7  locks  and  dams, 
-  extending  from  near  the  mouth  of  Harpeth  Biver  (Lock  A)  to  Big 
Eddy  Shoals  (Lock  O),  the  lock  chambers  to  be  each  280  feet  avaiiable 
length  by  52  feet  width,  the  lifts  of  the  locks  varying  from  8J  to  11 J 
feet,  aggregating  about  70  feet;  (2)  of  the  improvement  of  the  Ken- 
tucky Chute  at  mouth  of  river,  as  recommended  by  Board  of  Engineer 
Officers  June  16,  1888  (Report  of  Chief  of  Engineers,  1888,  p.  1628); 
(3)  of  the  channel  work  necessary  below  lock  G,  between  Big  Eddy 
Shoals  and  mouth  of  river,  and  (4)  snagging  and  removal  of  surface 
obstructions  below  Nashville.  Total  estimate  of  cost  of  entire  improve- 
ment, $1,964,500.    (Beport  of  Chief  of  Engineers,  1890,  pp.  2151-2161.) 

Three  appropriations  have  been  made  for  this  work  under  the  present 
project,  aggregating  the  sum  of  $150,000. 

The  act  of  July  13, 1892,  appropriated  $40,000  for  continuing  the 
improvement,  including  the  mouth  oi  the  river.  This  item  forms  the 
initial  appropriation  for  operations  under  the  project  or  plan  above 
stated. 

Harpeth  Shpals  are  the  most  formidable  obstruction  to  the  navigation 
of  the  Lower  Cumberland,  and  to  overcome  this  obstacle  the  present 
project  has  in  view  that  the  lock  and  dam  near  the  mouth  of  Harpeth 
Biver,  41^  miles  below  Nashville,  be  pressed  to  completion  as  rapidly 
as  possible. 

The  total  amount  expended  under  the  present  project  at  the  close  of 
the  fiscal  year  ending  June  30, 1897,  was  $63,140.67.  These  funds  were 
applied  at  Lock  A  to  the  purchase  of  sites  for  lock  and  abutment  of 
dam;  the  erection  of  temporary  buildings  for  employees,  storehoases, 
etc.,  and  the  construction  of  cofferdam  700  feet  long,  with  riprap  at 
junction  at  bank ;  the  excavation  in  part  of  lock  chamber;  clearing  sites, 
right  of  way,  and  bank  at  lock  approaches;  building  landing  pier,  tram- 
way, and  gravity  incline  for  moving  stone;  opening  and  stripping  quar- 
ries, quarrying  and  moving  stone  to  lock  site.  The  exam  ination  of  river 
bauks  and  selection  of  sites  for  lock  and  abutment  of  Dam  B,  the  second 
lock  of  the  series  below  Nashville,  was  also  made.  The  lock  site  is  on 
the  left  bank  near  Hollingsworth  Landing,  about  51  miles  belpw  Nash- 
ville. The  proposed  sites  will  be  submitted  as  soon  as  maps  of  same 
are  completed.  The  funds  were  also  used  in  the  work  of  removing  sur- 
face obstructions  from  the  channel  below  Nashville. 

During  the  fiscal  year  ending  June  30, 1898,  $52,465.66  were  expended. 
The  disbursements  are  classed  as  follows: 

Pay  rolls,  office $3,708.16 

Pay  rolls  at  works 39,798.94 

Temporary  baildiugs 30.80 

Traveling  expenses  and  mileage 151.90 

Masonry «  .  540.11 

Lands 393.60 

Fuel,  lights,  etc 897.48 

Subsistence 2,893.88 

Office  and  post-office  rents 423.00 

Office  fixtures  and  stationery 97. 66 

Machinery  and  repairs    1,071.37 

Boats,  barges,  and  repairs 1,535.13 

Kope,  tools,  etc 405.52 

Tramway 33.35 

Explosives 144.20 

Transportation  and  hauling 60. 13 

Miscellaneous 280.43 

Total 62,465.66 
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These  fands  were  applied  to  stripping  quarry,  quarrying,  and  cutting 
stone  for  masonry  of  lock,  moving  stone  from  quarry  to  lock  site,  and 
scabbling  stone  for  backing.  A  large  amount  of  miscellaneous  work 
was  necessarily  done,  consisting  principally  of  surfacing  and  laying 
tram  track  and  incline;  repairing  turntables,  tram  cars,  and  machinery: 
making  scaleboards  and  tram-car  brakes;  placing  steam  derricks  and 
motive  power  for  same  in  position ;  sloping  and  riprapping  bank ;  cover- 
ing and  concreting  cistern,  etc.  Details  as  to  the  method  of  carrying 
on  operations,  general  cost  of  same,  statement  of  the  work  done,  and  the 
unit  prices  are  submitted  in  the  appended  report  of  Asst.  Engineer 
J.  S.  Walker,  who  has  been  in  local  charge  of  the  operations  on  the 
Cumberland  Elver,  above  and  below  Nashville,  tbr  more  than  seven 
years,  to  which  report  reference  is  respectfully  invited. 

On  April  21, 1898,  an  additional  tract  of  land— 13.55  acres — abutting 
on  the  lock  site,  was  bought  by  and  conveyed  to  the  United  States 
whereon  to  erect  suitable  buildings  for  quarters  of  employees,  the 
health  of  the  camp  demanding  that  it  be  established  on  higher  ground 
than  at  first  chosen. 

No  work  in  channel  has  been  carried  on  during  the  fiscal  year. 

By  authority  a  new  hull  (130  feet  by  24  feet  by  3.9  feet)  was  con- 
structed for  the  TJ.  S.  S.  Weitzel^  the  machinery  thoroughly  repaired, 
necessary  new  machinery  and  fittings  supplied,  and  all  placed  in  p>osi- 
tion  on  the  new  hull,  together  with  an  electric  plant  of  sufficient 
capacity  to  thoroughly  light  the  boat.  The  steamer  has  been  renamed 
and  will  be  reported  hereafter  as  the  Oumberland,  The  cost  of  the 
construction  ($9,600)  will  be  divided  and  paid  for  equally  from  the 
appropriations  for  improving  Cumberland  Eiver  below  Nashville,  Tenn., 
and  above  NashviUe,  Tenn^  The  U.  8.  S.  Oumberlcmd  was  built  by 
E.  J.  Howard,  of  Jefiersonville,  Ind.,  and  accepted  June  25, 1898. 

The  balance  of  the  frinds  appropriated  being  inadequate,  from  an 
economical  standpoint,  to  justify  the  laying  of  the  limited  quantity  of 
masonry  in  the  lock  walls  that  could  be  done  with  the  money  now 
available,  it  was  recommended  by  my  predecessor  in  charge  of  the  work 
that  instead  of  laying  the  lock  walls  the  abutment  of  the  dam  should 
be  built  by  hired  labor  and  the  purchase  of  materials,  in  accordance 
with  existing  regulations.  This  plan  was  approved  by  the  Ohief  of 
Engineers,  May  19,  1898,  and  work  upon  the  abutment  will  be  com- 
menced early  in  the  next  fiscal  year. 

The  work  done  under  the  present  project  has  not  actually  increased 
the  availability  or  adaptability  of  the  improvement  for  the  purposes  of 
commerce,  and  it  can  not  be  so  increased  until  Lock  A  is  completed 
and  operated. 

The  cost  of  maintenance  of  the  river  below  Nashville  in  its  present 
condition  is  estimated  at  about  $5,000  per  annum.  As  each  lock  is 
completed  the  cost  will  be  increased  from  $4,000  to  $6,000  per  lock. 
When  the  whole  system  of  six  locks  is  completed,  including  the  chan- 
nel work  to  be  done  each  year  below  the  locks,  and  to  maintain  con- 
nection with  the  Ohio  Eiver,  the  probable  cost  of  maintenance  will  be 
about  $50,000  per  annum. 

The  commerce  of  the  Lower  Cumberland  Biver,  so  far  as  could  be 
ascertained,  aggregated  71,674  tons,  having  an  estimated  value  of 
$7,788,530. 

The  estimate  of  coet  of  improTing  Cumberland  River,  below  Nashville, 

in  accordance  with  existing  project $1,964,500.00 

Amount  appropriated  under  existing  project 150, 000. 00 

Amount  expended  under  existing  project 115,606.33 
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Money  statement. 

July  1, 1897,  balance  unexpended $86,859.83 

Jnne  30, 1898,  amount  expended  during  fiscal  year 52, 465. 66 

July  1, 1898,  balance  unexpended 34,393.67 

July  1, 1898,  outstanding  liabilities 6,147.25 

July  1, 1898,  balance  available 28,246.42 


Amount  (estimated)  require^L  for  completion  of  existing  project 1, 814, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1900 500,000.00 

Submitted  in  compliance -with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

2.  ABOTB   NASHYILLB  (497  MILES),  FROM  NASHYILLE  TO  CUMBER- 
LAND FORD. 

A  general  description  of  the  Upper  Gnmberland,  from  Kasbville  to 
Cumberland  Ford  (Pineville),  and  of  the  character  of  its  obstructions, 
the  seven  appropriations  maae  from  1876  to  1884  for  its  improvement  in 
specified  sections,  aggregating  the  sum  of  $346,000,  are  given  in  Beport 
of  Chief  of  Engineers,  1896,  pages  1907, 1908. 

The  disbursements  incident  to  the  works  above  Nashville  under  the 
above-named  appropriations  were  from  March,  1877,  to  December,  1887, 
and  the  work  done  consisted  of  clearing  the  channel  of  snags  and  other 
surface  obstructious,  in  deepening  the  chanuel  by  excavation  over  the 
worst  shoals,  and  the  construction  of  wing  dams,  and  has  resulted  in 
obtaining  an  increased  depth  at  several  of  the  principal  obstructious, 
and  thus  securing  each  year  a  longer  and  safer  period  of  navigation. 

FROM  NASHVILLE   TO   THE   HEAD   OF   SMITH   SHOALS,  MOUTH   OF 
ROOEGASTLE  RIVER,  357  MILES. 

The  instrumental  surveys  of  1882  and  1883,  with  accompanying  esti- 
mates (Eeport  of  Chief  of  Engineers,  1884,  p.  1663  et  seq.),  furnish  the 
basis  of  the  present  project  for  the  radical  improvement  of  the  Cum- 
berland Eiv^r  above  Nashville. 

The  project  originally  provided  for  the  construction  of  23  locks  and 
dams  between  Kashville,  Tenn.,  and  Bnrnside,  Ky.,  and  of  7  locks  and 
2  dams  at  Smith  Shoals,  using  the  river  itself  as  a  canal,  1  dam  at  Mill 
Shoals  and  the  other  at  or  near  Shadowen  Shoals,  at  an  estimated  cost 
of  $4,077,922.  The  project  stated  that  the  23  locks  between  Nashville, 
Tenn.,  and  Bumside,  Ky.,  ^'should  be  about  60  feet  wide  and  250  feet 
between  miter  sills,  though  perhaps  smaller  dimensions  would  answer 
the  purpose"  (Beport,  Chief  of  Engineers,  1884,  p.  1664),  and  that  the 
dimensions  of  the  7  locks  at  Smith  Shoals  were  to  be  "55.  by  140  feet 
in  the  chamber."    (Beport.  Chief  of  Engineers,  1882,  p.  1864.) 

This  project  was  modified  by  enlarging  the  locks  to  280  feet  long  by 
52  feet  wide,  and  having  from  10  to  12  feet  lift,  and  by  increasing  the 
channel  depth  to  6^  feet,  thus  providing  for  a  minimum  navigation  of  6 
feet  instead  of  4  feet,  and  further  by  reducing  the  number  of  locks  in 
the  Smith  Shoals  section  to  6.  (Beports  of  Chief  of  Engineers,  1888, 
p.  1623  5  1891,  p.  2270.) 

The  present  project,  therefore,  provides  for  the  radical  improvement 
of  the  river  from  Nashville  to  the  head  of  Smith  Shoals,  mouth  of  Bock- 
castle  Biver,  Kentucky,  357  miles,  by  a  complete  system  of  lockage, 
consisting  of  30  locks  and  dams,  if  this  number  be  necessary,  23  below 
Bumside,  Ky.,  and  6  above  that  point  (the  Smith  Shoals  system),  with 
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a  view  to  secure  a  miniranm  channel  depth  of  6  feet,  looks  to  be  280 
feet  long,  52  feet  wide,  and  from  10  to  12  feet  lifb,  at  an  estimated  cost 
of  $8,500,000.    (Report  of  Chief  of  Engineers,  1896,  p.  1916.) 

The  act  of  June  3, 1896,  provides  for  the  completion  of  the  whole  or 
any  part  of  locks  numbered  5,  6,  and  7  under  the  continuing  contract 
system,  or  otherwise  than  by  contract,  not  to  exceed  in  the  aggregate 
9600,000,  subject  to  the  limitations  as  to  payments  enacted  in  section  5 
of  said  act.  The  sundry  civil  act  of  June  4,  1897,  appropriates  the 
sum  of  $350,000  to  meet  payments  incurred  within  the  limits  authorized 
by  law  on  account  of  Locks  Kos.  5,  6,  and  7. 

The  act  of  June  3, 1896,  appropriates  $20,000  for  purchasing  sites  for 
Locks  and  Dams  Nos.  21  and  22,  in  Kentucky,  and  for  laying  masonry 
for  the  same.  In  the  interests  of  the  improvement  generally,  it  is  pref- 
erable that  the  masonry  of  Lock  No.  21  be  first  pressed  to  completion; 
therefore  the  amount  available,  after  paying  for  tlie  sites  required  for 
both  locks  and  abutments  of  dams,  can  be  best  applied  in  clearing  sites, 
building  cofferdam,  and  preparing  foundation  for  the  walls  of  Lock  Ko. 
21,  and  in  payment  of  the  contingent  expenses  pertaining  to  the  work. 

Seven  appropriations  have  been  made  for  this  work  under  the  present 
project,  aggregating  the  sum  of  $1,345,000. 

The  amount  expended  under  the  existing  project  to  the  close  of  fiscal 
year  ending  June  30, 1897,  was  $932,019.15,  of  which  sum  $19,366.44 
were  expended  on  the  Smith  Shoals  section.  The  application  of  this 
expenditure  is  set  forth  in  Eeports  of  the  Chief  of  Engineers,  1896,  pages 
1912-1915,  and  1897,  pages  2225-2227. 

The  amount  expended  under  the  present  project  during  the  fiscal  year 
ending  June  30, 1898,  was  $144,891.34,  as  follows: 

General  improyement $14,824.09 

Locks  No8.  21  aud  22 : 993.16 

Smith  Shoals  sectiou 886.60 

Looks  Nos.  5,  6,  and  7,  continuous  contracts  or  otherwise,  as  provided  by 
riyer  and  harbor  act  Jane  3, 1896,  and  sundry  cItU  act  June  4,  1897. . .  128, 187. 68 

144,891.34 

These  disbursements  have  been  classed  as  follows: 

General  improvement: 

Lockl^.l .- $68.60 

Lock  No.  2 620.16 

Lock  No.  3 306.96 

Look  No.  4 320.82 

Look  No.  5 ^ 9,655.34 

Lock  No.  7 140.00 

Channel  work 301.89 

Qtesaner  John  FhcBnix 142.09 

Steamer  Suaetie 138. 77 

Steamer  Weitzel 479.93 

Steamer  Cumherlojid 635.81 

(General  expenses 2,113.83 

$14,824.09 

Locks  and  Dams  Nos.  21  aud  22 : 

Look  No.  21 133.20 

Lock  No.  22 869.96 

—————         993, 16 

At  Smith  Shoals 886.60 

Looks  5, 6,  and  7 : 

Lock  No.  5 33,892.68 

LookNo.  6 31,797.66 

Lock  No.  7 60,711.65 

Bteamei  Sueette 1,786.71 

— • 128,187.69 

Total 144,891.34 
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Loch  Ko.  1  (2,5  miles  below  N^ashville). — Masonry  of  lock  completed 
September  2, 1892,  and  abutment  of  dam  completed  Kovember  18, 1893. 
Fo  work  was  done  daring  the  fiscal  year  other  than  watching  and  taking 
care  of  lock  keeper's  house  and  the  engineer  property. 

LocJc  No.  2  {9  miles  above  Ncishvill^). — Masonry  of  lock  completed 
October  26, 1896.  Active  operations  suspended  June,  1897.  No  work 
done  during  the  fiscal  year  other  than  watching  the  engineer  property 
stored  at  the  lock. 

LocJc  No.  3  {26  miles  above  NasJwille). — ^Masonry  of  lock  completed 
August  15, 1895,  and  active  operations  suspended.  Engineer  property 
stored,  at  lock  in  care  of  watchman. 

Loch  No.  4  (44.75  miles  above  Nashville). — ^Masonry  of  lock  finished 
April,  1895.  Active  operations  suspended  August,  1895.  Engineer 
property  stored  at  lock  in  care  of  watchman. 

Loch  No.  5  (72  miles  above  Nashville). — Operations  were  carried  on  dur- 
ing the  entire  fiscal  year.  In  July  and  August  the  work  was  largely 
of  a  miscellaneous  character — moving  machinery  and  building  tempo- 
rary protection  over  same,  prospecting  for  quarries,  clearing  United 
States  lands,  etc.  In  September  the  lock  pit  was  pumped  out  and 
excavation  and  laying  of  concrete  in  the  lock  chamber  were  begun. 
Concreting  was  finished  in  October,  638.4  cubic  yards  being  laid.  The 
laying  of  the  masonry  was  begun  on  October  19  and  continued  until 
November  24,  when  all  available  stone — ^2,094  cubic  yards — ^was  placed 
in  the  lock  walls.  The  quarry  selected  and  worked  lies  on  the  slope  of 
bluif  on  the  right  bank  of  river,  and  agreement  has  been  made  with  the 
owner  to  pay  2^  cents  per  cubic  yard  for  all  stone  quarried  and  removed 
by  the  United  States.  Six  thousand  eight  hundred  and  eighty-eight  and 
twenty-four  one-hundredths  cubic  yards  of  stone  suitable  for  masonry 
have  been  quarried,  of  which  3,256.24  cubic  yards  have  been  boated  to 
the  lock  site,  and  1,789.21  cubic  yards  have  been  cut.  The  U.  S.  S. 
Weitzelj  John  PhcmiXy  and  8usette  were  employed  towing  stone  from 
quarry,  moving  heavy  supplies,  coal,  lumber,  machinery,  etc.,  from  Nash- 
ville to  Lock  No.  5,  and  other  points  where  work  of  lock  construction 
was  in  progress. 

A  new  hull  was  built  for  the  U.  S.  S.  WeitzeL  Its  dimensions  are, 
length  130  feet,  width  24  feet,  depth  3  feet  9  inches.  The  building  of 
the  hull,  transferring,  repairing,  refitting,  and  placing  all  machinery  in 
position,  together  with  an  electric  plant  of  suflBcient  power  to  thor- 
oughly light  the  boat,  cost  the  lump  sum  of  $9,600,  complete.  The  boat 
has  been  renamed  the  Cumberland,  and  was  completed  and  accepted 
June  25, 1898,  after  a  thorough  inspection  and  successful  trial  trip. 

The  total  amount  expended  during  the  fiscal  year  on  account  of  Lock 
No.  5  is  $43,547.92,  of  which  sum  $9,655.34  were  paid  from  appropria- 
tions for  general  improvement  and  $33,892.58  were  paid  from  the  appro- 
priation of  $350,000  made  in  the  sundry  civil  act  of  June  4, 1897,  for 
the  completion  of  the  whole  or  any  part  of  Locks  Nos.  5, 6,  and  7,  above 
Nashville,  under  the  provisions  of  the  continuous  contract  system,  or 
otherwise  than  by  contract.  Under  the  approved  project  for  the  expend- 
iture of  the  $350,000  it  is  provided  that  $90,000  be  allotted  to  Lock  5 
and  $260,000  to  Locks  6  and  7,  equally  divided. 

The  work  at  Lock  5  has  been  done  by  the  United  States  by  hired 
labor  and  the  purchase  of  supplicH  under  existing  regulations. 

Loch  No.  6  (89.6  miles  above  Nashville). — ^The  construction  of  the  lock 
has  been  carried  on  under  the  continuous  contract  system.  The  con- 
tractor is  the  firm  of  McArthur  Bros.  Co.;  of  Chicago,  111.  Contract 
dated  May  4, 1897.  Prices  paid  are  given  in  Report  of  Chief  of  Engi- 
neers, 1897,  pages  2230-2231.    Work  done  during  the  fiscal  year:  Earth 
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excavation,  993,7  cubic  yards;  rock  excavation,  1,447  cubic  yards; 
approach  excavation,  rock,  1,106.1  cubic  yards;  stone  filling,  556  cubic 
yards;  stone  inspected  and  accepted  at  lock  site,  cut  stone  of  all  classes, 
1,579.9  cubic  yards;  backing,  1,881.8  cubic  yards.  Advance  payment 
has  been  made  upon  this  stone,  excepting  on  that  received  in  June. 
Total  value  of  indebtedness  incurred  under  this  contract  during  the 
fiscal  year,  $37,708.34;  amount  paid,  $29,063.81.  Of  the  $350,000 
appropriated  by  the  sundry  civil  act  of  June  4,  1897,  the  sum  of 
$130,000  is  to  be  applied  to  payments  under  this  contract. 

Lock  No.  7  {106.6  miles  above  Nashville). — The  small  tract  of  land 
(thirty-six  one-hundredths  of  an  acre)  needed  to  complete  the  abutment 
site,  and  lying  upon  Chambers  Island,  was  acquired  and  title  vested  in 
the  United  States  by  payment  into  the  United  States  court  of  $32.40  on 
April  11, 1898.  The  construction  of  the  lock  has  been  carried  on  under 
the  continuous  contract  system.  The  contractor  is  the  McArthur  Bros. 
Co.,  of  Ohicago,  111.  Goutetct  dated  May  4,  1897.  Prices  paid  are 
given  in  Report  of  Chief  of  Engineers,  1897,  pages  2230-2231.  Work 
done  during  the  fiscal  year:  Earth  excavation,  768.65  cubic  yards;  stone 
filling,  640.3  cubic  yards;  stone  insi>ected  and  received  at  lock  site,  cut 
stone  of  all  classes,  2,946.41  cubic  yards;  backing,  6,701.55  cubic  yards. 
Advance  payments  have  been  made  upon  this  stone,  excepting  on  tbat 
received  in  June.  Total  value  of  indebtedness  incurred  under  this  con- 
tract during  the  fiscal  year,  $68,766.34;  amount  paid,  $57,785.20.  Of 
the  $350,000  appropriated  by  sundry  civil  act  of  June  4, 1897,  the  sum 
of  $130,000  is  to  be  applied  to  payments  under  this  contract. 

Details  as  to  the  character  of  quarry,  methods  of  carrying  on  opera- 
tions, kind  of  plant  used,  amount  of  work  done,  and  its  cost  at  Locks 
5,  6,  and  7  are  given  in  the  appended  report  of  Assist.  Engineer  J.  S. 
Walker,  under  whose  economical  and  efficient  management  the  work  is 
progressing,  and  to  which  report  reference  is  respectfully  invited. 

^ck  No.  8  {125.25  miles  above  Nashville). — Sites  for  lock  and  abut- 
ment  of  dam  have  be<m  approved.  The  abutment  site  will  be  acquired 
by  voluntary  purchase.  Title  and  form  of  conveyance  is  under  consid- 
eration of  the  Department  of  Justice.  Efforts  are  making  to  obtain 
the  lock  site  by  voluntary  purchase,  otherwise  to  acquire  the  site  by 
condemnation  in  the  United  States  court 

Lock  No.  21 J  in  Kentucky  {296.25  miles  above  Nashville  and  28.75  miles 
below  Bumside^  JTy.).— The  lands  for  sites  of  lock  and  abutment  of  dam 
have  been  condemned.  Final  actiou  of  the  Department  of  Justice  as 
to  title  has  not  yet  been  taken. 

Lock  No.  22  {320J25  miles  above  Ntishville  and  4.75  miles  beloip  Burn- 
sidcj  Ky.). — ^The  sites  for  lock  and  abutment  have  been  acquired  by  the 
United  ^ates.  In  view  of  the  small  amount  of  funds  available  for 
Locks  Nos.  21  and  22  ($18,593.79),  and  in  the  interest  of  the  work  gen- 
erally, it  is  preferable,  after  paying  fbr  the  sites  for  both  locks,  that  the 
masonry  of  Lock  No.  21  be  completed  before  beginning  work  on  Lock 
No.  22. 

In  May  and  June  the  snag  boat  was  repaired  and  refitted  and  prelim- 
inary action  taken  having  in  view  the  clearing  of  channel  of  surface 
obstructions  below  Burnside,  but  by  reason  of  low  stage  of  water  the 
boats  were  unable  to  start  to  the  head  of  navigation  as  intended,  in 
order  to  werk  downstream. 

Smith  Shoals^  Kentucky.^The  improvement  of  these  shoals  by  locks 
and  dams  forms  a  part  of  the  existing  project  for  the  canalization  of 
the  river  above  Nashville,  the  Smith  Shoals  system  consisting  of  seven 
locks  and  dams  between  Burnside,  Ky.,  and  mouth  of  Kock  Castle 
Biver.    (Keport  Chief  of  Engineers,  1891,  p.  2270.)    It  has  been  awjer- 
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tained  that  the  seven  locks  will  not  be  necessary,  owing  to  an  increase 
of  lift  in  the  other  locks,  which  is  rendered  advisable  by  reason  of  the 
small  river  discharge  at  low  water  not  permitting  of  any  material  loss 
during  the  season  of  navigation;  also  simplicity  of  operation  and 
maintenance  at  the  rather  inaccessible  locations  necessarily  selected 
for  the  lock  sites.  The  project  has  therefore  been  modified,  reducing 
the  number  of  locks  to  six;  modification  approved  August  12, 1895. 

Amount  allotted  '<  at' Smith  Shoals,''  act  of  September  19, 1890 $60, 000. 00 

Less  amoant  made  ayailable  for  expenditure  nnder  the  approTed  projeet 
for  the  general  improvement  of  Cumberland  River  aoove  Nashville, 
Tenn.,  by  aathority  of  Secretary  of  War,  September  1, 1886 30, 000. 00 

20,000.00 

Amount  allotted  "above  Bnmside,"  act  of  July  18, 1892 5, 000. 00 

Amount  allotted  "  above  Bnmside,"  act  of  August  18, 1894 5, 000. 00 

Total  allotted a 30,000.00 

Amount  expended  to  June  30, 1897 $19,366.44 

Amount  expended  during  fiscal  year  ending  June  30, 1898  ....         886. 50 

Total  expended 20,252.94 

Balance  available  July  1, 1898 9,747.06 

The  allotments  by  act  of  July  13, 1892,  and  August  18, 1894,  provided 
that  $5,000  of  each  of  said  general  appropriations  may  be  useid  in  the ' 
improvement  of  the  river  above  the  town  of  Burnside.    It  was  recom- 
mended and  approved  that  these  sums  be  applied  to  the  Smith  Shoals 
system  of  lockage,  as  projected  <<  above  Burnside." 

The  sites  for  the  six  locks  and  abutments  of  dams  have  been  approved 
and  authority  granted  to  acquire  the  lands  by  voluntary  purchase,  or 
by  condemnation  if  necessary. 

During  the  present  fiscal  year  the  abstracts  of  title  heretofore  ob- 
tained have  been  brought  up  to  April  18, 1898.  These  abstracts  cover 
the  titles  to  all  the  lands  required  for  sites  for  locks  and  abutments  of 
Dams  Kos.  1  to  6,  inclusive. 

So  far  as  reports  have  been  received,  the  commerce  of  the  Upper 
Cumberland  Eiver  below  Burnside  during  the  fiscal  year  ending 
June  30, 1898,  aggregated  89,776  tons^  having  an  estimated  value  of 
$4,122,900. 

Estimate  for  improving  Cumberland  River  from  Nashville  to  head  of 
Smith  Shoals,  mouth  of  Bockcastle  Biver,  Kentucky,  under  project 

for  canalization $8,600,000.00 

Amount  appropriated.* 1,345,000.00 

Amount  expended  to  June  30,  1898 144,891.34 

Outstanding  liabilities 9,483.36 

Amount  covered  by  uncompleted  contracts  to  June  30, 1898 173, 150. 99 

Money  statement 

July  1,1897,  balance  unexpended $412,980.85 

June  90,  1898,  amount  expended  during  fiscal  year 144,891.34 

July  1,1898,  balance  unexpended ^ 268,089.51 

July  1, 1898,  outstanding  liabilities $9,483.36 

July  1, 1898,  amount  covered  by  uncompleted  contracts  .. .  173, 150. 99 

182,634.35 

July  1, 1898,  balance  available 85,455.16 

'Amount  (estimated)  required  for  completion  of  existing  project 7, 155, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1900 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  i,  1887.  (^qqq  I  p 
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Improving  Cumberland  Bwer,  Tennessee  and  Kentuohy,  general  river,  tSSB  to  18S8. 


Act  of- 


July  17, 1832 $30,000 

Jnne28,  1834 30,000 

July?,  1836 20,000 

March  3,  1837 55,000 

July  7, 1838 20,000 

Total 155,000 

Improving  Cumberland  River  below  Nashville^  Tenn, 
[Under  old  prqjeots  for  open-oluumel  work,  firom  1871  to  1800.] 


Act  of— 

March  3, 1871 $30,000 

June  10,1872 20,000 

March  3, 1873 25,000 

March  3, 1875.. 25,000 

June  18,1878 45,000 

March  3, 1879 40,000 

June  14,1880 20,000 

March  3, 1881 15,000 


Act  of— 

AujDni8t5, 1882.. $15,000 

July  6, 1884 7,500 

August  5, 1886 12,500 

August  11, 1888 10,000 

September  19, 1890 40,000 


Total 305,000 


[Under  new  project  for  looks  and  dams,  flrom  1802  to  1807.] 
Act  of— 

July  13, 1892 $40,000 

August  18,  1894 30,000 

June  3, 1896 80,000 


Total 150,000 

Improving  Cumberland  River  above  Nashville,  Tenn,,  under  original  projects  for  open- 
channel  work,  from  1876  to  1884, 


Geographical  division. 

Act  of— 

Aug.  14, 1876. 

June  18, 1878. 

Mar.  8, 1870. 

Jnne  14, 1880. 

1.  Kasbville  to  Kentnoky  line 

$15,000 

10,000 

26,000 

2,000 

$20,000 
8,000 
30,000 
2,000 

$18,000 
6,000 
15,000 

$15,000 

2.  Kentaoky  line  to  Smith  Shoals 

10,000 

3.  Smith  Shoals 

20,000 

4.  Smith  Shoals  to  Falls  of  Comberland 

Total 

52,000 

80.000 

80,000 

45,000 

Act  Of— 

TotaL 

Mar.  8, 1881. 

Ang.2,1882. 

July  6, 1884. 

1.  l^ashTflle  to  Eentnckv  line 

$15,000 
15,000 
10,000 

$83,000 

2,  irf>ntn4^k V  1iiM>  to  Smith  Shoals 

48,000 

8.  Smith ShoiJs.'.....'...! .....l.^Ill'.I^. 

$i5,000 

115,000 

4.  Smith  Shoak  to  Falls  of  Cnmberland    ..  . 

4,000 

5.  Above  month  of  Jellico,  Kentucky 

6.  Nashville  to  Smith  Shoals 

10,000 

5,000 
30,000 

15,000 

30,000 

7.  Nashville  to  head  of  Smith  Shoals 

«50,000 

50,000 

Total 

60,000 

50,000 

60,000 

846,000 

Improvimg  Cumberland  River  above  Nashville,  Tenn,,  under  the  present  project  for  a  sys- 
tem of  looks  and  dams,  from  NashviUe,  Tenn,,  to  head  of  Smith  Shoals,  mouth  of  Rook- 
castle  River,  Kentucky. 


Act  of— 

August  5, 1886 $75, 000 

August  11, 1888 200,000 

September  19,  1890 250, 000 

July  13,  1892 250,000 

August  18, 1894 200,000 


Act  of— 

June3,  1896 $20,000 

June  4, 1897  (sundry  ciyil 
act) 350,000 

Total  ....PM4^'iyy.k?i  1,346,000 
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LUt  of  eaniraotB  in  foree  during  the  fi$eal  year  ending  June  SO,  1898,  for  improving 
Cumberland  Biver  above  NashvillSf  Tenn. 


No. 

Name  and  addreM 
of  oontnctor. 

Purpose. 

Date  entered 
into. 

Date  of  ap. 
proyal. 

Dateofbesin- 
ning  wonc. 

Date  of  ex- 
piration. 

1 

MoArihnr     Brew. 
Co.,  Ohioago,  HL 

look  and  abat- 
mont   of    dam 
No.  6. 
Oonstmotion     of 
look  and  abut- 
ment    of    dam 
No.  7. 

May    4,1897 
do  ••••.. 

June  22, 1897 
do 

June  8,1897 
Jiilyl2,1897 

May     1,1899 
Do. 

COBCMBRCIAL  STATISTICS. 

Cumberland  Siver  beline  Naehvillef  Tetm.,  from  July  1, 1897,  to  June  SO,  1898, 


Articles. 


Tons. 


Articles. 


Tons. 


Brick 

Cattle 

Coal 

Flour 

Grain 

Hay 

Horses  and  mnlcs 

Hogs 

Iron 

Lumber  and  logs . 


604 

953 
2,200 

710 
19,413 
1.980 
7,805 

800 
2,400 
2,760 


Salt 

Sand 

Shingles , 

Staves 

Tobacco 

Wood 

General  merchandise 

Total  tonnage., 


4.980 
6,000 
150 
50 
6,050 
1,600 
13,379 


71,674 


EBtimated  valne,  $7,788,580. 
PassoDgero  carried,  16,085. 

Cumberland  Biver  above  Naehville,  Tenn,,  from  July  1, 1897,  to  June  SO,  1898. 


Articles. 


Brick 

Cattle 

Coal 

Flour 

Grain 

Bay 

Horses  and  males  ... 

Hogs 

Irons  and  machinery 


Tons. 


880 
320 

4,971 
606  , 

2,046  ; 

1,610 
146 
639 
228 


Articles. 


Lumber  and  logs  .... 

Salt 

Sand 

Shingles 

Tobacco 

Wood 

General  merchandise 

Total  tonnage  . 


Tons. 


68,170 

380 

12.000 

77 

610 

400 

7,446 


89,776 


Estimated  valne,  $4,122,900. 
PaBsengen  carried,  2,9S0. 

Liit  ofeteamboate  (etem^keel)  plying  on  ike  Cumberland  Biver,  Tennessee  and  Kentucky, 

June  SO,  1898. 


Name. 

Begistered  dimensions. 

Net  ton- 

Length. 

Breadth. 

Depth. 

nage. 

A.L.GoldberiE 

Feet. 
129 
160 
127 

63 
126 

90.6 
160 

66 

66 
147 

95 

85 
160 
160 
110 
103.6 
100 
176 

Feet. 
20 
29 
26 
16 
24 
18 
30 
17 
14 
27 
17 
18.8 
26.5 
29.4 
24 
20.8 
18 
32 

&tnm 

Feet. 
3 

8.8 
2.8 
3.4 
4 

2.6 
4.1 
8.6 
4 
8 

8.6 
8 

4.2 
6.4 
3.8 
3 
4 
6 

LbU  by  VJ^ 

'    58 

Bob  Dudley  .T 

150 

Bessie  Smith 

60 

Bleanor 

83 

HuntsTille 

88 

Hattie  McDaniel 

67 

H.  W.Buttorff 

160 

Ida....: 

16 

J.B.Horton  (side -wheel) , , 

82 

Jaa.  N.White 1 

77 

John  Orm  No. 8... .^........... 

96 

JohnT.  Carson 

47 

John  W.  Thomas 

168 

B.  Dunbar 

168 

Book  City 

64 

Sycamore .......x....^.^ .........^. 

09 

T^.  J.  Bryan 

46 

Tennessee  

bogie 
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BBPORT  OF  MR.  J.  8.   WALKER,  ASSISTANT  ENOINBBR. 

Nashvillb,  Tenn.,  July  1, 1898. 

Major:  I  have  the  honor  to  submit  the  following  report  on  improving  tbeCum- 
berland  River,  Tennessee  and  Kentucky,  ibr  the  fiscal  year  ending  June  30,  1898 : 

During  the  year  operations  have  been  carried  on  at  Lock  A  (below  Nashville), 
Lock  No.  5,  Look  No.  6,  and  Lock  No.  7  (above  Nashville). 

/.  Below  Niuhville  {at  Look  Ay  4L60  miles  heloto  ^a«Avi2l6).— Operations  carried  on 
by  hired  labor  have  been  confined  to  quarryine  and  cutting  stone  for  masonry  of 
luck  and  abutment,  repair  and  maintenance  oiplant,  bank  protection,  cementing 
cistern,  and  fabrication  of  line  hooks  for  Locks  A,  5,  6,  and  7,  and,  as  a  measure 
of  economy,  the  fabrication  of  irons  for  snag  boat  on  the  Obion  River. 

At  the  beginning  of  the  fiscal  year  the  quarry  had  been  opened,  tramway  and 
gravity  incbne  plane  built,  and  traveler  and  derricks  erected.  The  plant  used  here, 
consisting  of  9  stiff-leg  derricks  with  50-foot  masts  and  65-foot  booms,  steam  traveler 
with  40-loot  bridge  and  trestle  400  feet  long,  24  feet  hieh,  and  capable  of  storing 
4,000  on  bio  yards  of  stone,  8  American  Hoist  and  Derriok  Company's  6i-inoh  by  l£ 
inch  double-cylinder,  double-drum  hoisting  engines,  6  portable  boilers,  2  stationary 
engines,  2  centrifugal  pumps,  2  duplex  pumps,  24  tram  cars,  and  rails  for  4,500  feet 
of  tram  track,  was  originally  purchased  for  the  construction  of  Lock  No.  3  and  used 
there  until  the  completion  of  the  masonry  of  that  look,  then  transferred  to  Lock  No. 
2  and  used  there  until  the  completion  of  the  masonry  of  that  lock,  then  transferred 
to  Lock  A,  in  the  winter  of  1897^  where  it  has  since  been  nsed.  The  plant  has  been 
kept  in  good  order  and  is  now  in  good,  serviceable  condition.  The  timbers  of  the 
derricks  show  more  signs  of  weakness  than  any  other  port  of  the  plant.  With  long 
timbers,  bucI^  as  are  nsed  on  these  derricks,  it  is  not  thought  that  the  life  of  such 
timber  can  be  prolonged  beyond  five  or  six  jrsars  without  too  much  danger  to  those 
working  around  the  derricks.  Realizing  this,  a  supply  of  new  derrick  timbers  has 
been  md  in  and  is  now  protected  from  the  weather. 

The  quarry  is  located  about  2,000  feet  from  the  river  at  the  foot  of  the  first  slope 
above  the  nver  bluff,  and  is  135  feet  above  the  bottom  land  of  the  United  States 
lands  where  the  stone  yard  is  located.  There  has  been  much  waste  stone  quarried, 
but  provision  was  made  in  opening  the  quarry  to  dispose  of  the  stripping  and  waste, 
so  the  quarry  has  been  kept  clean  and  open.  Dnnng  the  fiscal  year  18,509  cubic 
yards  of  material  have  been  taken  from  tne  quarry,  at  a  total  cost  of  $13,338.90  for 
labor  and  material  (supplies),  from  which  were  obtained  9,444  cnbic  yards  of  stone 
suitable  for  masonry,  paving,  dam  fillingy  riprap,  etc.,  which  cost  $1.41  per  oubio 
yard.  Of  the  stone  quarried,  from  20  to  &  per  cent  is  generally  stone  which  may  be 
cut  into  pointed  face  and  special  stone,  35  to  40  per  cent  may  be  cut  into  backing, 
and  the  balance  is  suitable  for  paving,  dam  filling,  riprap,  etc.  The  lay  of  the  land 
is  extremely  favorable  for  storing  the  inferior  classes  of  stone.  The  stone  as  brought 
from  the  quarry  was  very  rough,  and,  as  it  was  bought  by  the  cubic  yard,  an  accu- 
rate estimate  of  quantity  taken  was  necessary.  A  platform  scale  was  installed  at 
the  head  of  the  gravity  incline  plane  and  every  car  going  down  the  plane  was  run 
over  these  scales  and  weighed,  and  in  this  way  a  far  more  trustwortny  estimate  of 
quantity  was  made  than  would  have  been  possible  by  measnrement,  and  at  a  much 
less  cost. 

The  cutting  yard  is  located  on  the  bottom  land  belon^^  to  the  United  States. 
The  stone  is  cut  under  three  derricks^  and  the  cut  stone  is  piled  under  the  traveler, 
bein  j^  assorted  so  that  no  extra  handling  will  be  required  when  it  is  taken  out  to  be 
laid  m  the  wall.  Communication  is  had  between  the  quarry  and  stone  yard  by 
means  of  a  tram  track  (3-foot  gauge)  from  the  traveler  to  tne  foot  of  the  bluff, 
thence  by  a  double-track  gravity  incline  plane,  430  feet  long  and  rising  130  feet, 
thence  by  a  tram  track  (3- foot  gauge)  1,000  feet  long  to  tiie  quarry.  The  gravity 
incline  plane  consists  of  two  tracks,  each  of  5-foot  ftkVLge,  with  a  cradle  oar«on  each 
track.  The  oradle  oars  are  each  connected  to  a  horizontal  drum  by  means  of  seven- 
eighths  inch  steel- wire  hoisting  rope.  The  drum  revolves  on  its  horizontal  axle,  and 
the  two  ropes,  attached,  respectively >  to  the  cradles  containing  the  empty  and  loaded 
cars,  coil  and  uncoil  on  it  alternately.  The  dram  is  made  of  a  5-inch  round  steel 
axle,  two  brake  pulleys— one  at  each  end — ahd  a  flat  pulley  midway  between  them. 
The  pnUeys  are  lagged  with  4-inch  by  6 -inch  oak;  tne  diameter  of  the  drum  is  4 
i'eet;  the  brake  pulleys  are  5  feet  in  diameter  on  brake  circles.  A  band  brake,  lined 
with  sugar  maple,  placed  at  each  end,  enables  the  operator  to  have  complete  con- 
trol over  the  cradles  at  all  times.  So  far,  there  has  been  no  trouble  wi^  the  incline; 
it  has  worked  smoothly  and  satisfactorily.  Two  hundred  and  eighteen  cubic  yards ' 
of  stone  have  been  passed  down  the  incline  plane  within  nine  hours :  125  cubic  yards 
are  passed  down  in  eight  hours  with  ease;  the  capacity  of  the  incline  plane  being 
limited  by  the  number  of  cars  in  use  and  ability  to  get  the  oars  to  and  away  from 
the  incline  plane. 

It  costs  27  cents  per  cubic  yard  to  transport  the  stone  from  the  quarry  to  the 
stone  yard.    As  the  stone  was  brought  into  the  stone  yard  it  was  distributed  and 
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piled  in  three  claeBee:  First,  etone  to  be  cat  into  pointed  face;  second,  stone  to  be 
scabbled  into  backing;  third,  stone  for  dam  filling,  paving,  riprap,  etc.  The  der- 
ricks and  tracks  in  the  yard  are  arranged  for  the  econamioal  handling  of  the  stone. 
The  stonecutters  worked  under  the  derricks.  Cost  of  catting  each  piece  of  stone 
was  kept  by  means  of  cards,  and  those  stonecutters  who  failed  to  keep  up  with  a 
fair  average  were  dropped.  The  system  worked  well.  The  stone  as  brought  from 
the  quarrv  was  very  rough  and  required  much  pointing.  In  order  to  keep  the  stone- 
cutters always  at  work  each  man  always  had  two  stones  hankered  all  the  time,  so 
that  while  the  bull  pointers  were  at  work  on  one  stone  the  stonecutter  could  work 
on  the  other.  This  was  found  to  be  advantageous.  During  the  fiscal  year  2,119.53 
cubic  yards  of  pointed  face,  special  stones,  and  hollow  quoins  were  out,  at  a  cost  of 
$9.37  per  cubic  yard,  of  which  $6.66  were  for  stonecutters'  wages  and  $2.71  for  bull 
pointing,  piling,  etc. 

During  the  winter  and  spring  the  rough  stone  intended  for  backing  was  scabbled 
BO  as  to  have  good  beds ;  5,412  cubic  yards  were  scabbled,  at  a  cost  of  90  cents  per 
cubic  yard. 

Durins  the  winter  30  line  hooks,  made  of  2^inch  round  machinery  steel,  were  fab- 
ricated for  the  masonry  of  the  lock,  and  in  addition  30  line  hooks  were  fabricated 
for  each  of  Locks  Nos,  5,  6,  and  7.  Irons  for  snag  boat  to  be  built  on  the  Obion  River 
were  also  fabricated,  cost  of  above  work  being  kept  separate  and  paid  for  from 
the  proper  appropriations. 

The  water  supply  has  not  been  altogether  satisfactory,  and  the  sickness  which  has 
existed  more  or  less  among  the  working  force  is  thought  to  be  in  a  large  measure 
attributable  to  this  fact.  Daring  the  past  summer  and  £ftll  the  water  supply  was 
obtained  by  pumping  from  the  river  and  filtering  the  water  through  4  feet  of  sand 
and  gravel.  The  water  was  so  warm  that  ice  was  necessary  to  make  it  palatable. 
The  cistern  dug  for  storing  water  leaked  so  badly  that  it  could  not  be  relied  on. 
During  the  past  winter  the  sides  and  bottom  of  the  cistern  were  plastered  and  con- 
creted and  a  new  roof  pat  over  it,  at  a  total  cost  of  $249.25.  It  was  filled  in  Feb- 
ruary with  wat«r  pumped  from  the  river,  and  the  water  is  now  cool  and  sparkling, 
with  a  probability  of  remaining  palatable  all  this  season. 

At  the  junction  of  the  cofferdam  with  the  bank  on  the  upper  end  quite  a  wash 
and  caving  developed  in  1897,  and  in  order  to  prevent  any  further  damage  the  bank 
was  sloped  and  riprapped;  l,7f>0  cubic  yards  of  material  were  moved  in  slouing  the 
bank,  at  a  cost  of  16  cents  per  cubic  yard,  and  322  cubic  yards  of  riprap  placed  on 
the  bank,  at  a  cost  of  71  cents  per  cubic  yard.  Preparations  were  be^un  for  work  of 
building  the  abutment  by  building  bin  for  sand  and  gravel  and  moving  engine  and 
boiler  across  the  river. 

//.  Above  Naahville  {at  Look  No.  6,  7t  miles  above  Nashville). — Operations  carried  on 
by  hired  labor  have  been  in  progress  during  the  whole  of  the  nsoal  year.  During 
the  early  summer  the  force  was  employed  in  repairing,  calking,  and  painting  boats 
and  barges  and  making  preparations  for  the  regular  season's  work.  The  work  for 
the  fiscal  year  was  setting  pumping  machinery,  pumping  out  lock  pit,  finishing  con- 
crete foundation  of  lock,  builaing  brickwork  of  filling  culverts,  quarrying,  tram- 
ming, cutting  and  piling  stone  for  masonry,  laying  stone  masonry  in  look  walls,  and 
other  incidental  work. 

The  lock  pit  was  pumped  out  September  12,  1897,  using  two  8-inch  centrifugal 
pumps.  After  pumping  out  the  first  work  was  to  stop  the  leak  into  the  lock  pit,  as 
the  large  quantity  of  water  entering  from  this  leak  taxed  the  pumps  to  their  full 
capacity  and  required  the  consumption  of  large  quantities  of  fuel.  No  attempt  was 
made  to  shut  off  this  leak  entirely,  but  merely  to  reduce  it  to  such  an  extent  as  to 
render  the  control  of  the  water  in  the  pit  an  easy  matter.  The  leak  was  along  the 
bottom  under  the  cofferdam  for  a  distance  of  about  80  feet  from  lower  end.  No 
definite  point  of  entrance  could  be  determined.  Experience  had  shown  in  1896 
that  by  dumping  material  over  an  area  of  15  feet  by  50  feet  alongside  the  cofferdam 
the  leak  was  very  materially  reduced.  Gravel  was  dredged  on  opposite,  bank  of  the 
river,  loaded  on  barges  by  a  dipper  dredge,  transported  to  the  cofferdam,  then 
dumped  in  place  from  scale  board  handled  by  the  derrick  boat.  The  expenditure  of 
$251  in  stopping  the  leak  reduced  the  quantity  of  water  so  as  to  be  controlled  with 
ease  by  one  pump.  The  method  adopted  was  very  efficient  and  an  easy  way  to  con- 
trol the  leakage. 

An  incline  tram  track  was  laid  from  top  of  the  bank  to  side  of  lock  pit,  where  a 
derrick  was  erected  which  could  reach  to  the  lock  chamber.  After  the  pit  was 
pumped  out  the  mud  deposited  by  the  high  water  was  scraped  up  in  piles,  and  while 
this  was  drying  a  tram  track  was  laid  from  lower  to  upper  end  of  lock.  When  the 
mud  had  dried  out  enough  to  be  easily  handled  it  was  hoisted  out  with  the  derrick 
and  dumped  on  the  bank  from  the  tram  track;  525 'cubic  yards  of  mud  removed,  at  a 
cost  of  70  cents  per  cubic  yard. 

The  leakage  made  it  obligatory  to  concrete  the  foundation  of  the  lock  chamber. 
The  leak  extended  in  crevices  under  the  cofferdam.    These  orevioes  were  cleaned  out 
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as  deep  as  could  be  reached  Tvith  long-handled  Bhovels,  and,  beginning  on  the  inside 
of  the  orevioes,  the  water  was  gradually  forced  back  with  concrete  to  the  outside  of 
foundation  of  lock  wall.  Here  the  water  was  carried  through  a  trough  around  the 
outside  of  the  lower  end  of  the  river  wall  to  the  pump  sump.  This  trough  was  cov- 
ered with  about  2  feet  of  concrete.  A  drain  trough  6  inches  by  24  inches  was  placed 
in  center  of  pit  and  3  feet  below  top  of  concrete,  so  as  to  conduct  all  the  leakage 
under  the  concrete  to  a  sump  below  the  lower  miter  sill.  This  drain  is  put  in  to 
comply  with  recommendation  of  the  Board  of  Engineer  Officers  dated  August  26. 
1896.  In  the  upper  portion  of  the  lock  foundation  no  crevices  were  shown  tip  ana 
the  concrete  was  put  in  18  inches  thick.  There  remains  about  60  cubic  yards  of 
concrete  to  go  in  it,  but  it  will  not  be  laid  until  the  masonry  of  the  lock  is  com- 
pleted, as  it  would  necessitate  the  resetting  of  the  pumps.  The  concrete  is  composed 
of  Portland  cement,  4^  cubic  feet;  sand,  11^  cubic  feet;  gravel,  12  cubic  feet :  broken 
stone,  13  cubic  feet,  the  cement  being  one-ninth  of  the  agflnregate.  This  made,  when 
thoroughly  mixed  and  rammed,  ninety-live  one-hnndreaths  cubic  yard.  Empire 
Portland  cement,  manufactured  at  Warners,  N.  T.,  was  used.  The  concrete  was 
mixed  and  the  stone  broken  by  hand.  Six  hundred  and  thirty-nine  and  four-tenths 
cubic  yards  of  concrete  were  laid^  at  a  cost  of  $6.70  per  cubic  yard. 

On  account  of  the  limited  number  of  vitrified  bricks  available,  some  changes 
were  made  in  the  details  of  the  filling  culverts.  The  face  of  the  culverts  in  uie 
lock  chamber  ^re  of  cut  stone  and  the  bench  walls  of  the  arches  are  built  in  offsets 
on  the  back,  so  as  to  bond  the  brickwork  to  the  stone  masonry.  The  bond  of  the 
brickwork  ia  further  strengthened  b;^  means  of  hoop-iron  bond,  ordinary  cotton  ties 
being  the  hoop  iron  used.  The  brick  were  aU  laid  in  Portland  cement  mortar; 
75,1^  bricks  were  laid,  at  a  cost  of  $6.72  per  1,000  for  labor.  Laying  vitrified  brick 
in  cement  mortar  is  slow  work,  the  brick  flo^tinff  in  the  mortar,  as  it  were.  The 
work  must  be  done  with  great  care  and  slowly.  J^gan  laying  brick  October  14  and 
completed  it  November  9. 

Began  to  lay  masonry  on  October  19  and  oontinued  it  until  November  24,  when  all 
available  -stone  was  used  up.  A  derrick  was  erected  at  the  head  of  the  lock  to  set 
the  face  of  the  culverts,  the  backing  around  the  culverts,  and  build  the  upper  end 
of  the  look.  Stone  was  delivered  into  the  lock  chamber  and  carried  to  this  derrick  on 
tram  cars.  A  second  derrick,  erected  at  the  lower  end  of  the  pit,  set  the  lock  walls 
»8  high  as  practicable  with  stone  on  hand,  and  then  this  derrick  was  moved  ahead 
and  the  laying  of  masonry  continued.  While  this  derrick  was  being  moved  the  gang 
of  masons  (3)  were  employed  with  the  derrick  at  the  head  of  the  lock.  A  12-inch 
course  of  pointed- face  stone  was  laid  from  the  recess  quoin  to  upper  miter  sill  on 
both  the  land  wall  and  the  river  wall;  a  2-foot  2-inch  course  of  pointed  face  was 
laid  from  recess  quoins  to  lower  end  of  lock,  leavinff  spaces  for  miter-sill  hollow 
quoins.  The  walls  were  backed  up  as  high  as  possible,  leaving  room  for  face  stone 
and  for  stepping  the  work  laid  so  as  to  permit  a  good  bond  when  the  work  is 
resumed.  AU  the  joints  in  the  backing  were  built  up  full  with  Portland  cement 
mortar  and  spalls  and  left  in  such  shape  as  to  be  easily  cleaned  when  the  work  is 
resumed.  Two  thousand  and  ninety-four  cubic  yards  of  masonry  were  laid,  at  a  cost 
of  88  cents  per  cubic  yard  for  labor  and  $1.64  per  cubic  yard  for  labor  and  mortar. 
The  expense  of  placing  and  operating  pumping  machinery,  grading  and  laying  tram 
tracks,  erecting  derricks  and  placing  hoisting  engines,  and  taking  down  and  storing 
machinery  and  derricks  at  end  of  season  amounted  to  $1,732.94,  of  which  amount 
$642.48  was  for  material  (fuel,  oil,  packing,  etc.). 

The  quarry.^The  most  suitable  quarry  from  which  to  obtain  stone  for  the  con- 
struction of  Lock  No.  5  was  the  subject  of  much  thought.  Past  experience  with 
quarries  on  the  Cumberland  Kiver  indicated  that  there  would  be  much  stripping 
and  a  large  amount  of  waste  stone  not  suited  for  masonry  at  any  locality  which 
might  be  chosen.  For  the  lock,  abutment,  dam,  and  bank  protection  there  would 
be  required  a  total  of  about  25,000  cubic  yards.  Much  of  the  dam,  filling  stone, 
paving,  and  riprap  would  be  obtained  largely  f^om  the  waste  stone.  The  stone 
would  have  to  oe  towed  if  taken  from  any  locality  away  from  the  lock,  and  this 
would  have  to  be  done  during  boating  stages  in  the  river,  which  is  not  the  best  time 
for  onarry  work.  To  have  the  quarry  so  located  that  stone  when  quarried  and  cut 
would  have  to  be  stored  at  the  quarry  demanded  a  large  increase  in  the  plant, 
which  it  was  thought  best  not  to  make.  A  location  within  low- water  boating  limits 
was  therefore  deemed  the  most  advantageous,  and  such  a  location  was  found  on  the 
left  bank  of  the  river  within  a  short  distance  of  the  lock.  The  temporary  quarters  at 
the  lock,  witii  slight  additions,  could  accommodate  the  working  force. 

The  site  chosen  was  on  the  return  slope  of  the  bluff  on  Rankin's  farm.  The  face  of 
the  quarry  is  about  1,000  feet  from  the  river  and  the  floor  of  the  quarry  is  about  122 
feat  above  low  water.  In  September  the  quarry  was  located,  site  cleaned  off, 
macliinery  erected,  and  stripping  and  quarrving  begun.  In  opening  the  quarry 
ample  provision  was  made  for  disposing  of  all  stripping  and  waste  stone,  and  this 
haa  made  it  possible  to  keep  the  quarry  cleaned  up  and  in  good  working  condition. 
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The  floor  of  the  quarry  being  about  70  feet  above  the  top  of  the  river  ht^nk,  some 
satisfactory  means  for  lowering  the  stone  had  to  be  adopted.  After  discussiDg 
various  plans  it  was  decided  that  a  gravity  incline  plane,  similar  to  the  one  at  Lock 
A,  would  be  the  best  plan  to  adopt. 

Drawing  submitted  herewith  snows  plan  and  profile  of  the  inclined  plane  and  the 
tram  track.  The  end  of  the  tram  track  at  the  river  is  on  a  trestle,  with  double  track 
on  the  trestle.  A  stiff-leg  derrick,  placed  on  a  crib  whose  top  is  25  feet  above  low 
wat«r,  transfers  the  stone  from  the  cars  to  the  barges  in  the  river.  The  quantity 
of  stone  taken  is  accurately  determined  by  barge  displacement.  The  barges  are 
taken  across  the  river  and  the  stone  is  taken  from  the  barges  by  means  of  a  stiff-leff 
derrick,  which  can  place  it  on  cars  on  trestle  to  go  to  top  of  bank  or  on  tram  track 
to  go  into  the  lock  pit.  The  stone  which  has  so  far  been  sent  to  the  lock  site  is 
stone  to  be  cut  into  pointed  face  and  special  stone.  The  stone  intended  for  back- 
ing is  piled  under  a  derrick  at  foot  of  the  gravity  incline  plane  and  a  derrick  near 
the  end  of  the  tram  track  close  to  the  river  bank.  The  tram  track,  gravity  incline 
plane,  trestle,  crib,  and  pier  derrick  cost  $1,^39.15,  of  which  amount  ^12.76  was  for 
material. 

Nineteen  thousand  one  hundred  and  seventy  oubio  yards  of  material  have  been 
taken  from  the  quarrv,  at  a  total  cost  of  $16,814.26,  of  which  amount  $1,220.94  was 
for  steel,  fnel,  explosives,  oil,  etc.  From  this  material  has  been  obtained  6,8^8.24 
cubic  jrards  Of  stone  suitable  for  masonry,  at  a  cost  of  $2.35  per  cubic  yard,  about 
one-third  of  the  material  removed  being  stone  suitable  for  masonry.  There  has  been 
rather  more  waste  stone  than  was  anticipated,  owing  to  the  fact  tiiat  the  horizontal 
seams  which  were  open  on  the  ex{>osed  face  of  the  quarry  continue  open  as  we  go 
into  the  quarry.  The  stone  quarried  has  good  beds,  and  there  will  be  but  litue 
work  to  prepare  the  backing  and  cut  the  squared  faced  rubble. 

Three  thousand  two  hnn£ed  and  fifty-six  and  twenty-four  one-hundredths  cubic 
yards  have  been  transferred  to  the  lock  site  to  be  cut,  and  3,632  cubic  yards  have 
been  piled  at  the  two  derricks  on  tram  track  near  the  quarry.  To  transport  and  . 
store  the  stone  cost  23  cents  per  cubic  yard.  The  stonecutters  work  under  two  stiff- 
leg  derricks  near  the  traveler  on  the  lock  site.  The  track  from  the  trestle  to  the 
traveler  runs  through  the  stone  yard.  The  stone  is  hard  on  tools.  The  same  method 
of  management  in  the  stone  yard  is  pursued  here  as  was  followed  at  Lock  A.  One 
thou sanof seven  hundred  and  eighty-nine  and  twenty-one  one-handredths  cubic  yards 
of  stone  has  been  cut,  at  total  cost  of  $12,036.39,  of  which  $402.98  is  for  material 
(coal,  steel,  etc.).  The  cost  per  cubic  yard  for  cutting  and  piling  the  stone  was 
$6.72,  of  which  $4.50  was  for  stonecutters'  wages.  The  good  beds  on  the  stone  made 
the  cutting  more  economical  than  that  done  at  Lock  A. 

The  plant  in  use  at  Lock  No.  5  was  bought  for  Lock  No.  4  and  Lock  No.  5.  The 
following  plant  was  bought  for  Lock  No.  4  and  used  there  until  masonry  of  lock  was 
completed  and  then  brought  to  Lock  No.  5 :  6  steam  boilers,  6  tram  oars,  2  steam 
drills,  9  derricks,  2  stationary  engines,  11  American  Hoist  and  Derrick  Company's 
6i-inch  by  10-inoh  double-cylinder,  double-drum  hoisting  engines,  2  centrifugal 
pumps,  4  duplex  pumps,  and  10,840  linear  feet  of  rail  for  tram  track.  The  following 
was  bought  for  Lock  No.  5 :  3  centrifugal  pumps,  12  tram  cars,  irons  for  derricks, 
2  stationary  engines,  1  boiler,  2  duplex  pumps,  1  drum  for  gravity  incline  plane. 
The  plant  has  been  kept  in  good  condition.  The  derricks  will  require  new  timbers, 
and  some  work  is  necessary  on  the  trestle  to  the  traveler. 

All  the  floating  property  belonging  to  the  Cumberland  River  has  been  kept  at 
Lock  No.  5  except  when  in  use  elsewhere.    The  list  is  now : 

U.  S.  steamers  Cumberland,  Stisette,  John  Phcenix;  6  barges  110  by  22  by  5  feet;  2 
barges  60  by  14  by  2.5  feet;  1  barge  80  by  24  by  3.6  feet,  fitted  up  for  use  as  snag 
boat;  1  dredge  boat;  1  derrick  boat:  1  flatboat  used  for  ferrying  at  Lock  5;  1  flatboat 
or  batteau,  30  feet  long,  for  general  use  at  Lock  A;  2  skiffs.  - 

The  barges  were  all  turned  over,  calked,  and  painted;  the  snag  boat  overhauled 
and  painted.  The  derrick  boat  had  some  minor  repairs.  No  repairs  made  to  the 
dredge  boat,  which  should  have  a  new  boiler  before  it  is  operated  much  more.  The 
steamer  Stueite  was  painted  and  had  her  wheel  repaired  to  such  an  extent  as  to 
make  it  practically  a  new  wheel.  The  John  Fhamix  was  calked,  most  of  main  deck 
renewed,  new  fire  bed  to  boiler,  new  canvas  roof  put  on,  new  chimney,  shaft  and 
flanges  repaired,  new  wheel  put  on,  boat  painted,  main  boiler  feed  pump  installed, 
and  new  throttle  valve  put  in  place.  The  boat  and  machinery  have  been  gone  over 
carefully  and  everything  put  m  good  order.  The  woodwork  of  the  Weitzel  having 
become  so  much  deoayea  as  to  be  unsafe  without  repairs  greater  than  was  advisable, 
a  new  hull  and  cabin  have  been  built  by  Capt.  E.  J.  Howard,  Jeffersonville,  Ind., 
the  machinery  overhauled,  California  out-off  put  in  the  engine,  and  electric-light 
plant,  inclnding  donkey  boiler,  installed.  It  is  a  well-built  boat,  was  accepted  June 
25,  and  has  been  renamed  the  Cumberland,  The  old  hull  of  the  Weitzel  was  sold  at 
public  auction  for  $725.  The  Susette  has  been  in  commission  seven  months  duriuff 
the  fiscal  year  and  was  employed  in  towing  heavy  material  to  Locks  5  and  A  and 
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in  transferring  barges  across  tbo  river  at  Lock  No.  5.  Four  hundred  and  forty-seven 
and  nine-tenths  cubic  yards  sand,  at  60  cents  per  cubic  yard,  and  481.1  cubic  yards 
gravel,  at  50  cents  per  cubic  yard,  purchased  and  delivered  in  month  of  June  for 
masonry  of  lock  to  be  constructed.  Timber  to  renew  derricks  and  build  new 
derricks  and  repairs  of  travelers  received  at  Lock  No.  5  duriug  June,  1898. 

Lock  No,  6  {89.6  miles  above  Naahville), — Contract  was  entered  into  May  4,  1897, 
with  McArthur  Bros.  Co.  for  constructing  this  lo(^k  and  abutment.  Work  was  begun 
in  July,  1897.  During  the  year  the  contractor  erected  the  necessary  temporary 
buildings  for  his  workmjr  force:  built  the  coifordam  and  pumped  it  out;  began  and 
continued  excavation  ol  rock  for  lock  foundation  until  driven  out  by  high  water 
December  21,  1897.  The  excavation  for  lower  approach  in  progress  at  this  date  was 
suspended  for  same  reason;  erected  wire  fence  around  Government  sites;  built  tram 
track  from  quarry  to  lock  site ;  opened  quaiTy ,  quarried  stone,  cut  stone,  and  trans- 
ported stone  to  site. 

In  September,  1897,  work  was  begun  opening  quarry  on  the  river  bank  about  half 
a  miile  from  the  lock  site  and  a  small  force  was  engaged  until  the  1st  of  January, 
1898.  Since  this  date  the  quarry  force  has  been  steadily  increased,  and  now  there 
is  an  average  of  about  120  men  employed.  The  quarry  has  a  face  of  about  250  feet 
long  and  30  feet  in  height.  Five  new  derricks  are  used  for  quarrying,  all  having 
steam-hoisting  engines.  Two  portable  boilers  supply  steam  to  steam  drills  and 
pumps.  One  Sullivan  channeler  was  used  for  a  short  time.  Nine  quarry  foremen  are 
employed,  with  gangs  varying  in  number  from  10  to  30  men.  The  output  of  the  quarry 
is  about  60  cubic  yards  per  day.  The  cutting  is  done  under  three  derricks  near  the 
quarry,  and  50stonecutt<er8  are  employed  under  one  foreman.  ■  Only  recently  the  force 
of  stonecutters  was  increased  to  its  present  number.  During  the  earlier  part  of  the 
year  only  about  one-half  as  many  were  employed.  Bull  pointers,  derrick  hands,  and 
laborers  to  the  number  of  55  are  engaged  in  the  cutting  yards.  The  stone  is  delivered 
at  look  site  on  cars  drawn  by  horses  over  a  3-foot  gauge  tram  track  about  3,400  feet 
long.  Four  horses  are  used  in  this  service.  Stone  is  delivered  as  soon  as  dressed. 
Three  derricks  in  ,the  piling  yard  on  the  hillside  near  the  lower  end  of  the  lock 
handle  and  pile  the  dressed  stone.  On  June  30  the  pile  contained,  of  all  classes, 
3,983.3  cubic  yards,  as  follows :  Special  stones,  64.8  cubic  yards ;  pointed  face,  733.4 
cubic  yards;  squared  faced  rubble,  976.7  cubic  yards;  backing,  2,208.4  cubic  yards. 
From  Lock  6  there  was  sent  to  Lock  7  2,300  cubic  yards  dressed  backing  and  1,800 
cubic  yards  of  rough  stone. 

Two  houses  for  storing  cement  have  been  built  on  the  hillside  near  lower  end  of 
the  look.  They  are  well  adapted  to  the  purpose,  and  have  a  floor  space  of  6,500  square 
feet.  Two  thousand  barrels  of  Portland  cement  and  1,820  barrels  of  Louisville  cement 
were  stored  in  these  houses  on  .June  30,  so  as  to  be  on  hand  when  laying  of  masonry 
is  begun. 

A  wire  fence  inclosing  the  United  States  lands  was  built  by  the  contractor.  At 
end  of  the  fiscal  vear  active  preparations  were  in  progress  for  resuming  work  of 
excavation  in  the  lock  pit  and  the  commencement  of  work  on  the  abutment. 

Lock  No.  7  {106.6  mites  above  Nashville). — Contract  for  constructing  this  lock  and 
abutment  was  made  with  McArthur  Bros.  Co.,  of  Chicago,  111.,  May  4, 1897.  Work 
was  begun  in  July,  1897.  During  the  year  the  contractor  erected  the  necessary  tem- 
porary buildings  for  his  working  force,  placed  wire  fence  around  United  States  lands, 
assembled  the  necessary  plant,  built  the  cofferdam,  prospected  for  quarry^  opened 
quarry  at  Rome,  Tenn.,  quarried,  cut,  and  transported  stone,  erected  derricks  and 
tracks  for  storing  stone  at  lock  site,  and  piled  all  the  stone  brought  from  the  Rome 
quarry  and  from  Lock  6.  The  cofferdam  was  finished  in  November,  1897,  and  all 
tools  and  working  force  moved  to  the  Rome  quarry  November  19, 1897,  since  which 
date  active  work  has  been  in  progress  at  the  Rome  quarry. 

The  contractor  decided  that  the  most  advantageous  site  for  the  auarry  from  which 
to  obtain  stone  for  this  lock  was  at  Rome,  4.2  mUes  below  the  lock.  The  quarry  is 
located  on  the  return  slope  of  the  bluff,  just  below  the  town,  and,  taking  everything 
into  consideration,  it  is  about  the  best  quarry  on  the  Cumberland  River.  The  face 
of  the  quarry  is  about  750  feet  long  and  from  17  feet  to  32  feet  high,  is  worked  by  8 
derricks,  8  foremen,  and  about  100  men.  The  cutting  is  done  under  3  derricks,  and 
about  65  stonecutters  are  employed  and  about  65  buU  pointers,  derrick  hands,  and 
laborers.  The  dressed  stone  is  let  down  off  the  bluff  on  a  gravity  incline  plane 
within  reach  of  the  loading  derrick,  which  transfers  the  stone  to  the  barges,  on 
which  it  is  towed  to  the  lock  site.  The  plant  in  use  at  the  Rome  quarry  consists  of 
13  derricks,  12  of  which  have  steam  hoisting  engines,  5  of  which  have  bull  wheels 
and  steam  swinging  gear  (1  derrick  is  served  by  horse  power),  10  steam  drills,  1  baby 
steam  drill,  2  quarry  bars,  5  tram  cars  for  stone,  2  dump  cars  for  stone,  4  dump  cars, 
1-foot  6-inch  gauge  for  stripping,  900  feet  tram  track  having  3-foot  gauge,  960  feet  tram 
track  for  stripping,  1  gravity  incline  plane,  double  track,  183  feet  long,  operated  by  a 
double  drum  (4  feet  diameter)  and  cable.  During  the  boating  season  3  steamboats 
were  employed  on  the  water,  2  the  property  of  the  contractor  and  1  chartered.    Nine 
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barges  were  in  use  for  transportation  of  stone,  coal,  cement,  etc.  At  the  lock  site 
ample  prorision  is  made  for  receiving  and  storing  the  dressed  stone.  There  is  a  der- 
ricK  erected  on  a  pier  both  above  and  below  the  look.  Trestles  are  built  out  from 
top  of  bank,  on  which  are  tram  tracks  whioh  can  be  reached  by  these  derricks,  which 
take  stone  from  the  barges  and  deposit  it  on  tram  cars  to  be  taken  to  the  piling  der- 
ricks, where  it  is  stored.  For  storing  the  stone  3  traveling  derricks  are  used,  1  for 
pointed  face,  1  for  squared  faced  rubble,  and  1  for  backing.  On  June  30  there  had 
been  delivered  and  piled  on  the  lock  site  9,964.55  cubic  yards  of  stone  of  all  classes, 
as  follows:  Sills,  28.97  cubie  yards;  hollow  quoins,  15.26  cubic  yards ;  special  stones, 
468  cubic  yards;  pointed  face,  1,414.81  cubic  yards;  squared  faced  rubble,  1,019.37 
cubic  yards;  backing,  7,018.14 cubic  yards. 

A  house  for  storing  cement,  350  feet  long  by  22  feet  wide,  has  been  erected,  and  in 
it  are  stored  1,900  barrels  of  Portland  cement  and  1,200  barrels  of  Louisville  cement 
in  readiness  to  be  used  for  the  masonry  of  the  lock  and  abutment.  The  plant  in  use 
at  the  lock  Ib  very  complete,  consisting  of  3  traveling  derricks,  2  pier  derricks,  2 
derricks  for  storing,  paving,  and  for  cuttine  backing.  Six  of  these  derricks  are  pro- 
vided with  bull  wheels  and  double-cyliuder,  double-drum  hoisting -engines  with 
swiu^ing  gear.  The  seventh  derrick  has  no  bull  wheel  and  no  swinging  gear  on  its 
hoisting  engine.  There  are  415  feet  of  3-foot  2-inch  gauge  60-pound  rails  for  the  trav- 
eling derricks ;  900  feet  tram  track,  3-foot  gauge ;  500  feet  tram  track,  18-inch  gauge ; 
8  cars,  3-foot  gauge;  2  cars,  18-inch  gauge;  one  12-inoh  by  20-inch statiouary  engine; 
two  40-hor8epower  locomotive  boilers;  one  12-inch  centrifiigal  pump,  and  all  the 
necessary  small  tools.  The  foundation  for  the  abutment  was  staked  on  in  June,  and 
work  of  excavation  was  in  progress  at  end  of  the  fiscal  year. 

Mr.  S.  H.  Ellison  has  been  the  overseer  at  Lock  A  during  the  fiscal  year,  assisted 
by  Mr.  John  Irwin,  master  quarryman,  and  Mr.  (}eorge  B.  Oakshott,  master  stone- 
cutter. Mr.  W.  M.  Nance  has  been  the  overseer  at  Look  No.  5,  assisted  by  Mr.  John 
Irwin,  master  quarrvman,  Mr.  Thomas  Qallagher,  master  stonecutter,  and  Mr.  John 

5.  Butler,  receiver  of  materials.    Mr.  B.  F.  Cheatham,  chief  inspector  at  Lock  No. 

6,  assisted  by  Mr.  J.  I.  Miller,  inspector.  Mr.  A.  D.  Edwards,  chief  inspector  at 
Lock  No.  7,  assisted  by  Mr.  Qeorge  B.  Oakshott  and  Mr.  Charles  £.  Bright,  drafts- 
man in  Nashville  office,  now  inspector  at  Lock  6  in  place  of  Mr.  Cheatham,  who  is 
a  migor  of  the  First  Kegiment  of  Tennessee  Infantry,  United  States  Volunteers. 
All  the  above-named  employees  have  discharged  their  duties  with  commendable  zeal 
and  intelligence. 

Very  respectfully,  your  obedient  lervanty 

J.  S.  Walkkb,  A99iMtant  JSngime&r. 
Mf^.  Dak  C.  KiNQMAir. 

Corps  of  M!ngine$r§. 
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DfPBOYEMENT  OP  TENNESSEE  RIVER  AND  ITS  TRIBUTARIES. 


REPORT  OF  MAJ.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1898,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IHPROVBMENTB. 


1.  Tennessee  River.  i  3.  French  Broad  and  Little  Pigeon  iIy- 

2.  Operating  and  oare  of  Mnsole  Shoals  era,  Tennessee. 

Canal,  Tennessee  River.  |  4.  Clinch  River,  Tennessee. 


Engineer  Office,  XTnitbd  States  Army, 

Ghattanoogaj  Tenn.,  July  9y  1898. 
OENERAii!  I  have  the  honor  to  transmit  herewith  my  annual  report 
for  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiscal  year  ending  Jane  30, 1898. 

Very  respectfully,  your  obdient  servant, 

Dan  0.  EiNGMAN, 

Brig.  Gen.  John  M.  Wilson,  Major  of  JUngineerM. 

Chief  of  Engineers^  U.  8.  A. 


THE  DISTRICT, 

This  district  was  in  charge  of  Maj.  Dan  0.  Kingman,  Corps  of 
Engineers,  during  the  entire  year.  The  division  engineer  was  Ool. 
Henry  M.  Bobert,  Oorps  of  Engineers. 

TENNESSEE  RIVER  SYSTBlf. 

The  nature  and  extent  of  the  Tennessee  Biver  drainage  basin,  general 
character  of  the  river,  and  the  number  and  length  of  its  navigable  tribu- 
taries was  fully  described  in  the  Report  of  the  Chief  of  Engineers  for 
1897,  page  2247.  There  was  also  given  in  the  same  report  a  description 
of  the  nature  and  extent  of  the  commerce  upon  the  river,  the  character 
of  the  obstructions  to  navigation  that  are  encountered,  and  the  methods 
which  have  been  adopted  to  overcome  or  remove  them. 

1881 
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DDi. 

IMPROVEMENT  OF  TENNESSEE  RIVER. 
[Length,  640  miles.] 

The  janction  of  the  Holston  and  French  Broad  rivers,  4}  miles  above 
Knoxville,  is  now  generally  taken  as  the  head  of  the  Tennessee  Biver, 
and  in  the  river  and  harbor  act  of  1890  this  point  appears  to  have  been 
definitely  fixed  by  the  specific  language  of  the  act  providing  for  a  sur- 
vey of  the  Tennessee  Biver  from  Chattanooga  to  the  junction  of  Holston 
and  French  Broad  rivers. 

As  one  of  the  largest  of  the  fifty-three  or  more  tributaries  of  the 
Mississippi  Biver,  the  Tennessee  has  always  held  an  important  place  in 
the  projects  for  the  improvement  of  the  navigable  waterways  of  the 
country.  The  Muscle  Shoals  Oanal  having  been  opened  to  navigation, 
the  Tennessee  Biver  is  now  navigable  from  its  source  to  its  mouth,  a 
distance  of  640  miles,  during  several  months  of  the  year,  and  as  work 
is  continued  upon  certain  other  less  formidable  obstructions  the  season 
of  navigation  will  be  correspondingly  lengthened.  The  radical  improve- 
ment of  this  river  so  as  to  make  navigation  continuous  throughout  its 
entire  length  for  boats  of  moderate  draft,  is  by  no  means  an  impossibility. 

Kow  that  the  great  obstruction  of  the  Muscle  Shoals  has  been  over- 
come by  the  completed  canal,  and  Colbert  Shoals  is  in  process  of  being 
done  away  with  in  the  same  manner,  it  is  more  annoying  to  the  now 
really  brightening  prospects  for  river  navigation  to  have  to  contend 
with  the  smaller  obstructions  which  exist  in  a  number  of  places  along 
the  river.  These  obstructions  are  very  short  in  length,  but  no  whit  less 
obstructive  than  the  longer  ones. 

I.  ABOVE  CHATTANOOaA  (188  MILES). 

This  section  of  the  river  is  navigable  except  during  the  x>6riods  of 
very  low  water^  which  occur  during  the  summer  and  fall  months.  At 
such  times  navigation  can  only  be  carried  on  with  very  small  and  light- 
draft  boats,  excepting  during  the  occurence  of  the  so-called  ^'rain 
tides." 

The  commerce  of  this  portion  of  the  river  is  carried  on  by  means  of 
steamboats  carrying  freight  and  passengers,  and  generally  towing  one 
or  more  barges;  by  flatboats  descending  with  the  current  from  the 
upper  tributaries,  and  by  rafts  of  lumber  and  logs.  The  latter  consti- 
tute an  important  part  of  the  commerce  of  the  upper  Tennessee  Biver. 

In  1830,  Col.  S.  H.  Long,  United  States  Topographical  Engineers, 
made  a  careful  examination  of  the  Holston  and  Tennessee  rivers 
between  Eangsport,  Tenn.,  and  the  Alabama  State  line.  His  report, 
published  as  House  Ex.  Doc.  !N^o.  167,  Forty-Third  Congress,  second 
session,  gives  a  detailed  description  of  every  obstruction  to  navigation 
at  that  time,  and  plans  and  estimates  for  their  improvement  In  1871 
an  examination  was  made  between  Knoxville  and  Chattanooga  under 
the  direction  of  Maj.  Walter  McFarland,  Corps  of  Engineers.  (See 
Beports  of  the  Chief  of  Engineers,  1871,  pp.  602-507,  and  1872,  pp.  488- 
494.)  The  obstructions  to  navigation,  as  described  in  these  reports, 
were  "low- water  obstructions,'^  consisting  of  bars,  either  rock  or  gravel, 
extending  across  the  river,  with  lengths  varying  from  60  feet  to  2  miles, 
the  depth  of  water  over  these  bars  varying  from  10  to  30  inches  at 
extreme  low  water,  and  the  current  varying  from  2  J  to  6  miles  i)er  hour. 

The  bed  and  banks  of  the  river  are  of  such  character  as  to  make  any 
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improyements  more  or  less  permaneut,  with  the  exception  of  the 
removal  from  time  to  time  of  sach  drift  or  snags  as  may  be  brought 
down  by  the  annual  floods. 

In  1832  the  State  of  Tennessee  undertook  the  improvement  of  certain 
points  above  Chattanooga  by  removal  of  rock  and  construction  of  wing 
dams;  but  there  is  no  record  of  the  work  done,  and  it  did  not  prove  of 
lasting  value. 

In  1871  an  examination  was  made,  and  upon  it  a  project  of  improve- 
ment based,  which  provided  for  the  removal  of  snags  and  drift  and  for 
deepening  the  channel  at  the  worst  obstructions  by  blasting  and  dredg- 
ing or  by  scouring  the  bars  by  the  aid  of  wing  dams,  to  an  extent  that 
will  secure  a  channel  3  feet  in  depth  at  average  low  water,  and  at  an 
estimated  cost  of  $340,000.  The  estimate  of  1871  was  increased  in  1874, 
1877, 1884,  and  1891,  for  the  reasons  stated  in  the  reports  of  those  years. 

Under  the  provisions  of  the  river  and  harbor  act  of  September  19, 
1890,  a  "careftd  and  comprehensive  survey"  of  the  Tennessee  Eiver 
above  Chattanooga  was  made  <<with  a  view  of  ascertaining  to  what 
extent  the  navigation  of  the  river  is  capable  of  improvement,  and  the 
cost  of  the  same  and  the  preparation  of  suitable  plans  therefor."  This 
survey  was  begun  in  May,  1891,  and  completed  during  the  fiscal  year 
1893.  The  report,  with  estimate  and  plans,  was  submitted  to  the  Sec- 
retary of  War  in  February,  1893,  and  forms  House  Ex.  Doc  No.  252, 
Fifty-second  Congress,  second  session.  The  plan  of  improvement  pro- 
posed was  the  same  as  that  formerly  in  progress,  as  above  stated ;  that 
is,  to  obtain  a  3-foot  low-water  navigable  channel  between  Chattanooga 
and  the  mouth  of  the  French  Bros^  Biver,  at  an  additional  estimated 
cost  of  $650,000.  The  project  based  on  the  survey  of  1891  received 
Congressional  approval  in  the  river  and  harbor  bill  of  August  18, 1894. 

Eighteen  appropriations  have  been  made  by  Congress  for  this  work, 
Aggregating  the  sum  of  1361,000,  viz: 


Act  of— 

Aujgrust  2. 1882 $7,000 

Ju5r6,1884 3,000 

August  5, 1886 7,500 

August  11, 1888 15,000 

September  19, 1890 30,000 

July  13,1892 25,000 

August  18, 1894 50,000 

June  3, 1896 15,000 

Total 361,000 


Act  of— 

Aprai0,1869 $36,000 

June  10, 1872 25,000 

March  3, 1873 25,000 

June23,1874 25,000 

March3,1875 40,000 

August  14, 1876 16,000 

June  18, 1878 15,000 

March  3,1879 11,500 

June  14, 1880 10,000 

March  3, 1881 7,000 

The  total  amount  expended,  including  outstanding  liabilities,  to 
June  30, 1897,  was  $341,069.26. 

This  expenditure  has  resulted  in  giving  a  lengthened  season  of  navi- 
gation and  an  improved  channel  at  29  of  the  43  obstructions  enumer- 
ated by  Colonel  Long  in  his  report  of  the  examination  made  in  18.30. 
The  work  has  also  riesulted  in  rendering  the  general  navigation  of  this 
portion  of  the  river  safer  and  easier,  and  has  permitted  a  reduction  in 
freight  rates.  The  work  has  consisted  in  some  cases  of  the  removal  of 
bowlders  and  the  excavation  of  rock  and  gravel  in  the  channel.  This 
style  of  improvement,  where  not  too  expensive,  is  desirable  and  can  as 
a  rule  be  safely  made.  The  size  of  the  channel  which  it  is  necessary 
to  excavate  bears  such  a  small  proportion  to  the  entire  area  of  cross 
section  of  the  river  that  no  injurious  lowering  of  the  upi)er  pool  results. 
By  far  the  greater  part  of  the  work  done,  however,  has  consisted  in  the 
construction  of  wing  dams  and  retaining  walls,  designed  to  elevate  the 
surface  of  the  water  on  the  shoals,  to  equalize  its  slope  and  consequent 
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velocity.  Work  of  this  kind  lias  been  remarkably  permanent.  Very 
little  that  has  ever  been  built  has  been  destroyed.  The  improvement, 
however,  resnlting  from  this  work  has  not  always  been  eqaally  perma- 
nent. As  elsewhere  described,  the  tendency  of  such  work  is  to  form  a 
bar  at  the  lower  end  of  the  chnte  and  to  transfer  the  difficulties  down- 
stream. The  work  buUt,  however,  is  generally  valuable,  and  by  proper 
extensions  and  the  construction  of  spurs  to  assist  the  low- water  current 
in  cutting  through  the  bars,  can  be  made  valuable  for  a  permanent 
improvement.  The  improvements  made  at  White  Greek  Shoals  and 
Soddy  Shoals  were  judiciously  planned  and  have  stood  the  test  of 
several  years'  trial,  and  appear  to  be  permanent  and  satisfactory. 

The  principal  work  of  channel  improvement  during  the  past  season 
has  been  done  in  the  immediate  vicinity  of  Knoxville,  Tenn.,  in  accord- 
ance with  the  approved  project.  One  of  the  principal  obstructions  to 
navigation  at  this  place  consisted  .of  12  crib  piers  standing  in  the  river, 
their  tops  being  at  about  the  level  of  ordinary  low  water.  They  were 
the  remains  of  a  military  bridge  which  was  construct€d  during  the  civil 
war  by  the  United  States  troops  under  the  command  of  General  Burn- 
side.  The  superstructure  of  the  bridge  long  since  disappeared,  but  the 
parts  below  water  were  still  standing.  They  consisted  of  timber  cribs 
filled  with  stone.  They  were  removed  by  dredging  and  the  use  of  derrick 
boats,  and  the  stone  tilling  was  used  in  strengthening  the  dams  in  the 
vicinity  of  the  county  bridge. 

The  channel  of  the  river  from  the  county  bridge  down  to  the  Marys- 
ville  Railroad  Bridge,  a  distance  of  about  a  mile,  was  cleared  of  loose 
rock  and  stone,  and  a  training  wall  was  constructed  below  the  Marys- 
ville  Bridge  to  raise  the  water  surface  and  equalize  the  slope,  and, 
consequently,  to  reduce  the  maximum  velocity  of  the  current.  This 
training  wall  extended  from  the  foot  of  the  island  and  was  about  350 
feet  in  length.  Three  spurs  or  check  dams,  each  about  130  feet  long, 
were  built  out  from  the  training  wall  to  increase  its  efficiency. 

The  entire  work  of  improvement  at  this  place  could  not  be  completed, 
owing  to  the  fact  that  a  new  bridge  was  in  process  of  construction 
across  the  river  at  the  city  of  Knoxville.  This  bridge  is  being  built 
by  the  county  under  authority  of  Congress  and  takes  the  place  of  a 
bridge  already  in  existence.  It  has  wider  spans  than  the  old  bridge, 
and  both  set49  of  piers  are  now  in  the  river.  The  law  requires  the  county 
to  completely  remove  the  old  bridge,  but  the  time  within  which  they 
are  allowed  to  do  this  has  not  yet  elapsed.  In  the  meantime  the  chan- 
nel is  considerably  obstructed,  but  not  to  such  an  extent  as  to  prevent 
navigation.  When  these  piers  are  removed  it  will  be  possible  to  com- 
plete the  proposed  improvement  at  this  place. 

At  Oaney  Greek  Shoals  a  gravel  bar,  which  formed  many  years  ago 
at  the  head  of  the  shoals,  and  which  could  not  be  removed  by  the  action 
of  the  current  without  too  much  contraction,  was  excavated  by  dredg- 
ing. About  2,100  cubic  yards  of  gravel  were  thus  removed.  The  long 
training  wall  at  the  shoals  was  lengthened  214  feet,  and  a  short  spur 
was  built  at  the  lower  end  of  it. 

In  addition  to  this,  a  party  was  sent  from  the  junction  of  the  French 
Broad  and  Holston  rivers,  4  miles  above  Knoxville,  down  over  the 
entire  river  to  Chattanooga,  a  distance  of  188  miles.  This  parly  out 
down  and  destroyed  overhanging  trees  which  interfered  with  naviga- 
tion and  removed  snags  and  some  loose  bowlders  from  the  channel. 
Eight  thousand  five  hundred  and  one  leaning  trees  were  cut  down, 
some  of  them  being  of  enormous  size,  thus  clearing  up  a  total  of  over 
84,000  linear  feet  of  bank,  and  1,018  snags  were  removed  fix>m  the 
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channel.  This  work  will  greatly  increase  the  safety  and  ease  of  navi- 
gation of  this  portion  of  the  river.  Indeed,  there  is  nothing  that  can 
be  done  upon  a  river  of  this  character  for  a  small  expenditure,  that 
affords  so  much  gratification  to  those  using  it,  as  the  removal  of  snags 
and  the  cutting  of  overhanging  trees. 

For  the  details  of  the  foregoing  work  I  would  respectftilly  invite 
attention  to  the  rex>ort  of  Supt.  B.  B,  Thacher,  which  is  transmitted 
herewith. 

Money  statement. 

Jaly  1, 1897,  b«lanoe  nnezpended $21,911.31 

Jane  30, 1898,  amount  expended  daring  fiscal  year 15,004.04 

Jaly  1, 1898,  balance  unexpended 6^907.27 

Jaly  1, 1898,  outstanding  liabilities 488.37 

July  1, 1898,  balance  available 6,468.90 

{Amount  (estimated)  required  for  completion  of  existing  project 585, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscaJ  vear  endine  J  une  30, 1900    65, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

2.  OHATTANOOaA,  TBira.,  TO  DEGATUB,  ALA.  (145  MILBS). 

The  most  serious  obstructions  to  navigation  found  upon  this  section 
of  the  river  are  situated  in  the  mountain  region  immediately  below 
Chattanooga.  For  about  25  miles  the  river  is  rigidly  confined  by  the 
mountains;  its  channel  is  crooked  and  exceedingly  narrow.  The  fall  is 
very  rapid,  and  the  strong  current  which  results  is  a  most  serious 
obstruction  to  navigation.  In  8^  miles  of  this  distance  there  is  a  fall 
of  16^  feet.  Considerable  work  has  been  done  in  widening  the  cross 
section  of  the  low- water  channel  by  the  removal  of  bowlders,  project- 
ing rocky  points,  and  overhanging  trees.  This  has  resulted  in  some- 
what diminishing  the  velocity  of  the  current  and  equalizing  the  fall, 
but  the  upstream  navigation  is  still  attended  with  delays,  eaused  by 
the  necessity  of  laying  lines  and  warping  vessels  over  the  swiftest 
places.  It  is  impossible  to  diminish  the  slope  by  a  development  of  the 
channel,  and  the  limit  of  improvement  by  channel  work  is  very  soon 
reached.  When  the  great  obstructions  at  Colbert  Shoals  and  Big  and 
Little  Muscle  shoals  have  been  completely  overcome  by  canals,  the 
greatest  difficulties  and  dangers  to  navigation  on  the  river  will  then  be 
encountered  in  this  mountain  section.  Bars  and  reefs  and  shoal  water 
elsewhere  cease  to  be  obstacles  when  the  river  attains  a  sufficiently 
high  stage,  but  in  the  mountains  the  current  increases  with  the  rise  of 
the  river,  and  there  is  no  stage  at  which  navigation  is  good. 

This  stretch  of  river  could  undoubtedly  be  improved  by  the  construc- 
tion of  one  or  more  dams  with  locks,  thus  dividing  it  into  pools.  The 
locks  of  course  could  not  be  operated  at  extreme  high  water;  at  a  cer- 
tain determined  stage  it  would  be  necessary  to  permit  the  dams  to  be 
drowned  out,  the  locks  submerged,  and  to  require  navigation  to  follow 
the  open  river.  This  method  of  improvement  has  received  some  con- 
sideration in  the  past,  but  the  very  considerable  cost  of  the  improvement 
has  told  against  it. 

After  the  river  passes  the  mountains  its  character  changes,  and  from 
thence  down  to  Decatur  the  river  is  generally  wide  and  shallow,  with  a 
gentle  slope.  The  obstructions  are  broad,  flat  bars,  sometimes  com- 
posed of  solid  rock,  but  more  often  of  hardpan,  in  which  large  bowlders 
are  embedded;  at  other  places  the  obstructions  are  rock  reefs.    The 
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veins  of  blue  flint,  which  were  embedded  in  the  rock  which  forms  the 
bottom  of  the  channel,  have  been  exposed  by  the  erosion  of  the  softer 
rock  adjacent  until  they  stick  up  a  foot  or  more  above  the  general  level 
of  the  bottom.  They  are  usually  inclined,  bat  sometimes  nearly  verti- 
cal.   They  can  be  blasted  off  and  a  limited  improvement  thus  obtained. 

The  Unit^  States  dredging  plant,  consisting  of  the  stern- wheel  tow- 
boat  McPhersofij  the  Harwood  (an  Osgood  dipper  dredge),  a  12-horse- 
I)ower  steam  derrick  boat,  a  quarter  boat,  and  four  barges,  was  employed 
during  the  season  upon  that  portion  of  the  river  known  as  the  mountain 
section,  and  which  lies  immediately  below  the  city  of  Chattanooga. 

Immediately  below  Chattanooga  the  Tennessee  Biver  breaks  through 
the  range  of  mountains  which  heretofore  have  bordered  it  upon  the 
right  bank.  For  about  20  miles,  measured  along  its  channel,  it  pursues 
a  very  crooked  course  through  this  rugged  country.  Its  bottom  and 
banks  are  generally  of  rock,  and  its  channel  is  greatly  confined  by  the 
mountains.  The  fall  is  great  and  at  many  points  excessive,  and  the 
velocity  of  the  current  affords  the  most  serious  obstruction  to  naviga- 
tion. 

At  the  place  known  as  the  *' Skillet''  the  low- water  channel  is  nar- 
rowed by  a  gravel  bar  upon  the  right  bank  and  a  salient  point  upon 
the  left;  the  fall  at  this  place  in  low  water  amounts  to  3  feet  in  300, 
and  most  of  this  fall  is  concentrated  opposite  the  point  on  the  left  bank. 
At  low  stages  it  was  impossible  for  boats  to  pass  this  point  witbout 
the  aid  of  lines  secured  to  the  bank  and  powerful  capstans  to  assist 
the  action  of  the  wheel.  Delays  of  one  or  two  days  sometimes  were 
caused  at  this  place.  A  large  amount  of  dredging  has  been  done  dur- 
ing the  past  year  at  the  left-hand  point.  Three  cuts  were  made  and 
over  6,000  cubic  yards  of  material  was  removed.  This  material  con- 
sisted of  loose  stone  and  large  bowlders,  the  interstices  being  filled 
with  gravel  and  sand.  Great  difficulty  was  encountered  in  holding  the 
dredging  plant  in  place  so  that  it  could  work,  the  velocity  of  the  cur- 
rent being  about  9  miles  an  hour.  The  work  resulted  in  increasing  the 
width  of  the  channel  about  75  feet  and  greatly  diminishing  the  maxi- 
mum velocity  of  the  current.  Boats  are  now  able  to  pass  this  place 
with  much  greater  ease  than  formerly. 

All  of  the  difficulties  of  navigation  in  this  section  of  the  river  are  not 
encountered  during  low  water.  Owing  to  the  steepness  of  the  banks  the 
cross  section  of  the  river  does  not  rapidly  increase  as  the  river  rises, 
and  it  is  therefore  gorged  at  a  number  of  places,  so  that  the  high-water 
current  is  very  excessive.  Steamboats  ascending  the  river  are  obliged 
to  keep  close  to  the  banks  in  order  to  escai^e  the  maximum  force  of  the 
current. 

At  two  pljices,  known  as  the  "  Pof  and  the  "  Pan,''  the  high-wat^r 
current  is  very  great  and  the  banks  were  greatly  obstructed  by  trees 
and  large  bowlders.  At  the  "  Pot,"  upon  the  left  bank,  about  2  acres 
of  ground  were  cleared  and  nearly  600  cubic  yards  of  large  bowlders 
were  broken  up  by  drilling  and  blasting,  and  the  fragments  so  disposed 
as  to  leave  the  surface  of  the  bank  quite  smooth.  At  the  *'Pan,"  on 
the  left  bank,  4  acres  were  cleared  in  a  similar  manner,  about  240  cubic 
yards  of  bowlders  being  disposed  of. 

About  6  miles  below  Chattanooga  the  river  is  divided  by  a  long 
island  known  as  Williams  Island.  The  channel  in  use  has  been  down 
through  the  right-hand  chute,  but  this  is  obstructed  by  a  shoal  known 
as  Burris  Bar,  which  renders  the  water  very  shallow,  less  than  3  feet 
at  extreme  low  water,  for  a  distance  of  several  miles.  For  that  reason 
work  has  been  done  with  a  view  to  improving  the  left-hand  chute, 
which  has  a  general  depth  at  low  water  of  not  less  than  6  feet,  the 
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obstructions  being  concentrated  at  the  head  of  the  chnte  and  at  a  point 
about  halfway  through  it. 

The  obstruction  at  the  head  of  the  chute  known  as  the  Blue  Suck 
consisted  of  a  gravel  bar  and  a  series  of  rock  reefs  about  18  inches 
thick,  extending  upward  from  the  bottom  of  the  river  at  an  angle  of 
about  40  degrees  to  the  horizontal. 

About  6,000  cubic  yards  of  material  was  dredged  from  this  place,  but 
the  work  could  not  be  completed  because  the  dredge  was  needed  else- 
where, though  the  channel  as  it  now  is  can  be  used. 

At  Jackson  Bar,  about  halfway  down  the  island,  there  are  several 
rock  Teefs  similar  to  those  at  Blue  Suck.  A  space  about  100  feet  by  300 
feet  was  drilled  and  blasted,  and  when  the  d^^bris  is  removed  it  will 
afford  a  sufficient  channel.    This  will  be  done  when  funds  are  available. 

At  Lookout  Shoals  some  work  was  done  in  removing  loose  rock  from 
the  channel,  thus  securing  an  increased  depth  of  about  half  a  foot. 

Between  Hobbs  Island  and  Guntersville,  a  distance  of  about  21  miles, 
is  a  stretch  of  river  which  is  passed  over  several  times  a  day  by  the 
steamboats  belonging  to  a  railroad  transfer  company.  A  good  deal  of 
work  has  been  done  upon  this  section  by  the  United  States,  and  useful 
navigation  is  now  possible  at  stages  when  formerly  the  river  could  not 
be  used.  A  few  bowlders  were  discovered  during  the  past  season  of 
extreme  low  water  which  interfered  with  navigation,  and  at  the  request 
of  the  manager  of  the  company  a  small  party  was  sent  to  remove  them. 
The  result  has  been  reported  to  be  very  beneficial. 

The  most  important  work  done  during  the  season  was  at  Boss  Tow- 
head.  This  is  the  first  shoal  encountered  in  descending  the  river  from 
Chattanooga.  Extensive  work  was  carried  on  at  this  shoal  under  a 
contract  beginning  in  the  fall  of  1891,  but  funds  were  exhausted  before 
the  improvement  was  completed.  Last  year  it  was  found  that  at  some 
places  in  the  channel  there  was  only  1.1  feet  of  water,  even  when  the 
river  lacked  three-tenths  of  being  at  its  lowest  stage.  It  was  thought 
that  the  blasting  already  done  by  the  contractor  would  permit  this  mate- 
rial to  be  removed  with  the  dredge.  A  trial,  however,  proved  that  this 
was  not  the  case ;  most  of  the  rock  was  found  to  be  quite  solid.  Accord- 
ingly, an  area  110  feet  wide  and  1,100  feet  long  had  to  be  drilled  over 
and  blasted  and  the  dc^bris  removed  with  the  dredge;  3,000  linear  feet 
of  holes  were  drilled,  and  6,757  cubic  yards  of  rock  and  1,764  cubic 
yards  of  gravel  were  removed,  at  an  average  cost  of  61.3  cents  per 
cubic  yard.  Considering  that  the  rock  was  a  blue  flint  of  exceeding 
hardness,  this  is  a  most  extraordinarily  good  record.  The  contract 
price  for  this  work  was  $1  a  cubic  yard  for  gravel  and  $3.76  a  cubic 
yard  for  rock.  This  work  gives  a  depth  of  3  feet  in  the  channel  at 
extreme  low  water,  with  the  exception  of  a  few  points  where  loose  stone, 
which  the  dredge  failed  to  take  up,  slightly  reduce  it.  The  lateness  of 
the  season  at  which  the  work  was  closed  prevented  these  stones  from 
being  removed  with  the  derrick. 

For  the  details  of  these  several  works,  I  would  respectfully  invite 
attention  to  the  report  of  Asst.  Engineer  W.  S.  Winn,  who  was  in  local 
charge  at  that  time. 

3.  DECATUR,  ALA.,  TO  FLORENCE,  ALA.  (60  MILES). 

The  principal  obstructions  upon  this  section  of  the  river  are  the 
Muscle  Shoals,  extending  from  deep  water  at  Browns  Ferry  to  deep 
water  at  Florence  (38  miles)  and  embracing  Elk  Eiver  ShoaYs,  Big  Mus- 
cle Shoals,  and  Little  Muscle  Shoals.  Only  8  miles  of  this  distance  of 
38  miles  is  navigable  in  its  natural  condition.  /    ^^^i^ 
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The  Elk  Biyer  Oanal,  a  mile  and  a  half  long',  having  two  locks 
with  lifts  of  12  feet,  and  from  8  to  11  feet,  respectively,  overcomes  the 
obstraction  at  Elk  Eiver  Shoals. 

The  Big  Mnscle  Shoals  Canal,  originally  built  for  the  United  States 
by  the  State  of  Alabama,  which  was  completed  in  1836  and  practically 
abandoned  in  18^7,  overcame  the  obstraction  of  the  Big  Mnscle  Shoals. 
This  canal  was  subsequently  repaired  by  the  United  States,  its  locks 
remodeled^  enlarged,  and  given  increased  lifts  whereby  their  number 
was  diminished,  and  the  whole  completed  in  1890. 

An  attempt  was  made  to  overcome  the  difficulties  of  navigation  on 
Little  Muscle  Shoals  by  channel  work,  but  the  fall  is  too  great  and 
the  limit  of  the  improvement  was  reached  without  satisfactory  results. 
The  project  has  since  provided  for  the  construction  of  a  canal  15,000 
feet  long,  with  a  guard  lock  at  the  head  and  a  lift  lock  at  the  foot,  having 
a  lift  of  12  feet,  to  overcome  this  obstruction. 

The  Big  Muscle  Shoals  and  the  Elk  Eiver  Shoals  divisions  of  the 
canal  permit  navigation  through  them  at  all  stages  of  the  water. 
Between  these  two  canals  there  is  a  stretch  of  water  about  8  miles  long 
which  still  offers  a  number  of  obstructions  to  navigation.  A  good  deal 
of  work  has  been  done  here,  but  in  their  present  conditipn  these 
obstructions  are  sufficient  to  stop  navigation  between  the  two  divisions 
of  the  canal  even  before  extreme  low  water  is  reached. 

No  work  of  improvement  was  undertaken  upon  this  portion  of  the 
river  during  the  past  year,  owing  to  the  lack  of  funds.  A  certain  amount 
of  repair  work  was  done,  however,  to  the  dam  above  the  Elk  River 
Shoals.  This  was  work  necessary  to  the  maintenance  of  the  canal,  and 
was  done  with  funds  obtained  from  the  allotment  for  operating  and 
care. 

4.  FLORENOE,  AiA.,  TO  FOOT  OF  BEE  TREE  SHOALS  (30  MILES). 

Bee  Tree  and  Colbert  shoals,  beginning  about  22  miles  below  Flor- 
ence, form  the  principal  obstructions  to  navigation  during  low  water. 

These  shoals,  which  may  be  considered  as  forming  one  continuous 
obstacle,  are  8  miles  in  length,  with  a  total  fall  of  25  feet  at  low  water, 
at  which  stage  the  available  depth  is  about  1.5  feet. 

Four  islands  divide  the  river  through  the  shoals  longitudinally,  and 
the  work  heretofore  carried  on  for  the  improvement  of  navigation  con- 
sisted in  building  riprap  dams  which,  in  connection  with  the  islands, 
confined  the  water  to  the  chute  along  the  north  bank.  Increased  depth 
was  obtained  by  channel  excavation.  This  method  does  not  give  results 
adequate  tiO  the  present  needs  of  commerce. 

The  total  amount  actually  expended  on  the  improvement  of  these 
shoals  from  the  beginning  of  improvement  in  1827  to  June  30,  1890, 
including  surveys,  excavation  of  rock  from  the  channel,  and  construc- 
tion of  dams,  was  $62,243.41. 

The  project  adopted  in  1890  contemplates  the  construction  of  a  lateral 
canal  on  the  south  bank  of  the  river  7.8  miles  long,  150  feet  wide  at  the 
water  surface,  with  a  depth  of  7  feet.  A  combined  lock,  with  a  total 
lift  of  25  feet,  was  originally  intended  to  be  placed  at  the  lower  end  and 
a  guard  lock  at  the  head,  for  use  when  necessary  at  very  high  water, 
the  locks  to  be  80  by  350  feet,  with  a  depth  of  6  feet  on  the  miter  sills 
at  extreme  low  water. 

This  project  was  modified,  after  the  detailed  surveys  of  1891  were 
completed,  by  substituting  for  the  combined  lock  two  locks  of  12  and 
13  feet  lift,  respectively,  at  extreme  low  water,  separated  by  a  pool  1 
mile  in  length. 
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This  project  was  again  modified  in  1892  by  the  snbstitntion  of  one 
lock  of  25  feet  lift  for  the  two  locks  contemplated  in  the  project  as  mod- 
ified in  1891,  retaining  the  guard  lock  at  the  head  of  the  canal. 

A  contract  for  the  construction  of  the  lift  lock  at  Biverton,  Ala.,  was 
entered  into  August  10,  1893,  with  Tere  A.  Clark,  of  Quincy,  111. 

Ox)erations  under  this  contract  were  continued  with  ever-increasing 
difficulties  and  diminishing  results  until  December  17, 1894,  when  the 
contractor  ceased  all  active  work,  owing  to  a  strike  amonghis  employees. 
The  contract  was  annulled  in  January,  1895,  and  by  February  1, 1895, 
the  XTnit<ed  States  had  assumed  charge  of  the  work.  Oomparatively 
little  had  been  accomplished  by  the  contractor,  his  efforts  having  been 
principally  confined  to  excavation  of  lock  pit. 

Under  the  project  1438,290.41  was  expended  up  to  the  close  of  the 
fiscal  year  ending  June  30, 1897,  in  making  a  survey  for  the  location  of 
the  canal,  the  purchase  of  land  necessary  for  the  right  of  way,  in  mak- 
ing preliminary  borings  and  excavations,  in  preparing  suitable  draw- 
ings and  specifications,  in  the  purchase  of  lock-gate  anchorages,  in 
acquiring  and  erecting  the  necessary  plant,  in  opening  the  quarry  at 
Cherokee,  Ala.,  and  in  the  construction  of  the  masonry  of  the  lock. 

The  Annual  Reports  of  the  Chief  of  Engineers  for  the  fiscal  years 
1896  and  1897  give  detailed  descriptions  of  this  lock  with  photogiaphs 
and  drawings  for  the  purpose  of  illustration.  The  plans  originally 
adopted  have  been  carefully  adhered  to  and  the  high  standard  proposed 
has  been  maintained  throughout.  The  masonry  of  the  lock  which  is 
now  completed  will  bear  critical  inspection  and  comparison  with  any 
similar  structure. 

Owing  to  the  smaU  amount  of  money  available  for  the  continuance  of 
the  work,  it  was  not  possible  to  begin  the  construction  of  the  guard 
lock  or  to  undertake  any  work  along  the  line  of  the  canal.  The  only 
thing  that  could  be  undertaken  was  the  completion  of  the  entrance  to 
the  lift  lock  from  the  river.  A  Board  of  Engineer  Officers  having  pre- 
pared a  plan  for  the  construction  of  this  entrance  about  the  close  of  the 
previous  fiscal  year,  preparations  were  made  to  carry  it  into  execution. 
The  work  of  excavating  the  earth  at  the  entrance  was  placed  under 
contract  with  John  B.  Neely,  of  Chattanooga,  Tenn.  The  tjontractor 
commenced  work  early  in  July,  1897,  and  the  terms  of  his  agreement 
required  him  to  complete  the  excavation,  with  the  exception  of  the 
embankment  or  levee  across  the  entrance  to  the  river,  in  sixty  days; 
but  owing  to  the  difficulties  which  the  contractor  apparently  had  not 
foreseen  and  which  he  appeared  to  be  unable  to  quickly  surmount,  it 
was  necessary  to  grant  him  three  extensions  of  time,  so  that  the  final 
completion  of  this  portion  of  his  work  was  not  reached  until  early  in 
December,  instead  of  early  in  September,  as  was  originally  intended. 
This  was  so  near  the  time  at  which  a  rise  in  the  river  might  be  antici- 
pated that  it  was  not  thought  practicable  to  complete  the  masonry 
before  the  coming  high  water. 

To  protect  the  earth  slopes  at  the  side  of  the  cut  until  the  masonry 
walls  could  be  built,  a  force  was  put  at  work  behind  the  contractor  to 
take  out  a  sufficient  quantity  of  rock  from  the  entrance  to  construct 
dry  stone  walls  along  each  side.  These  walls  were  made  about  15  feet 
high  and  10  feet  thick,  and  they  served  the  purpose  very  well.  No 
injurious  slides  have  taken  place.  About  4,700  cubic  yards  of  rough 
stone  was  used  in  these  walls.  They  were  set  back  of  the  line  to  be 
occupied  by  the  regular  retaining  walls,  and  they  will  serve  not  only  to 
furnish  drainage  back  of  the  wcdls  but  they  will  greatly  increase  their 
stability. 

A  rise  in  the  river  in  the  latter  part  of  December  was  sufficient  to 
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breach  the  protection  levee  and  flood  the  lock.  This  was  anticipated 
and  no  loss  resulted. 

While  the  entrance  was  being  excavated  provision  was  made  to  pro- 
cure the  necessary  material  for  the  walls.  It  was  estimated  that,  in 
addition  to  the  stone  already  on  hand,  about  8,000  cubic  yards  would 
be  required.  Of  this,  about  2,000  cubic  yards  could  be  purchased  in 
the  vicinity,  2,000  cubic  yards  more  obtained  from  the  excavation,  and 
4,000  must  be  obtained  from  other  sources.  Proposals  were  invited  for 
furnishing  this,  but  without  success.  Upon  investigation  it  was  dis- 
covered that  a  suitable  ledge  of  limestone  existed  at  Cherokee,  Ala.,  a 
short  distance  below  the  point  from  whence  the  sandstone  used  in  the 
lock  was  obtained.  An  arrangement  was  accordingly  made  to  procure 
the  desired  quantity  from  this  place.  Some  work  of  stripping  and  a 
little  quarrying  has  already  been  done.  About  350  cubic  yards  of  stone 
have  been  delivered  at  the  lock  site  from  the  quarry.  By  this  time, 
however,  the  weather  had  become  quite  cold,  and  some  of  the  green 
stone  was  so  seriously  affected  by  the  action  of  the  frost  that  quarry- 
ing was  suspended,  to  be  resumed  as  soon  as  the  stone  ^as  actually 
required  for  construction. 

The  stone  to  be  purchased  in  the  vicinity  consisted  mainly  of  about 
1,700  cubic  yards,  which  had  been  gotten  out  and  partially  wrought 
by  the  failing  contractor.  This  stone  was  still  in  the  hands  of  the 
receiver.  He  was  very  glad  to  sell  it  to  the  United  States,  at  the  place 
where  it  was  situated,  at  an  average  price  of  80  cento  a  cubic  yard. 
Derricks  were  arranged,  and  the  stone  was  loaded  upon  barges  and 
towed  down  over  Colbert  Shoals  to  Biverton  by  a  boat  belonging  to  the 
United  States.  Between  the  20th  of  July  and  the  20th  of  August  the 
U.  S.  towboat  Colbert  made  25  trips  with  stone,  carrying  in  all  3,650  tons, 
or  an  average  of  140  tons  a  trip.  During  this  period  the  gauge  at  Biver- 
ton fell  down  to  eight-tenths  of  a  foot  above  zero,  a  stage  very  much  lower 
than  that  at  which  the  shoals  were  ever  surmounted  by  ordinary  boate 
for  commercial  purposes.  Neither  the  towboat  nor  ite  barges  were 
injured  in  passing  over  the  shoals  at  this  remarkably  low  stage. 

Arrangements  have  also  been  made  for  the  purchase  of  the  neces- 
sary quantity  of  cement  and  sand  for  the  construction  of  the  masonry. 
A  force  of  stonecutters  was  employed  until  cold  weather  and  they  have 
cut  the  greater  part  of  the  stone  required  for  the  work.  As  soon  as  the 
river  attains  its  lowest  stage,  and  the  season  is  most  favorable  for  work, 
operations  will  be  resumed,  and  the  masonry  of  the  entrance  will  be 
rapidly  completed. 

The  earth  obtained  from  the  excavation  to  the  entrance,  amounting 
to  something  over  60,000  cubic  yards,  was  used  to  cover  the  spoil  banks 
on  the  south  side  of  the  lock.  It  was  graded  and  shaped  so  as  to  form 
a  terraced  mound,  the  surface  of  which  is  about  3  feet  above  the  level 
of  extreme  high  water.  It  affords  a  level  area  about  100  feet  wide  and 
400  feet  long,  which  can  be  used  as  a  site  for  the  lock  keeper's  house 
and  for  such  other  buildings  as  it  may  be  desirable  to  erect  at  this 
place.  This  embankment,  constructed  as  it  was  of  new  earth,  has 
been  carefully  tended  and  prevented  from  washing  into  gulleys.  The 
slopes  have  been  planted  with  Bermuda  grass  and  oats,  and  a  sod  will 
soon  form  which  will  resist  the  action  of  water  during  the  short  time 
which  it  will  be  exposed  to  it  in  any  extraordiifary  rise  of  the  river. 

The  stone  and  other  material  now  on  hand  for  the  completion  of  the 
entrace  is  estimated  to  be  worth  more  than  $22,000. 

In  addition  to  the  work  already  described,  much  study  and  investi- 
gation has  been  given  to  the  various  details  connected  with  the  con- 
struction of  the  guard  lock  and  the  canal.    The  question  of  a  TOwer 
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house  and  oi>eratiQg  machinery  for  the  lift  lock  has  been  carefally 
considered,  and  plans  have  been  carried  far  enough  to  determine  upon 
the  size  and  location  of  the  openings  to  be  left;  in  the  entrance  walls 
for  the  tailrace  from  the  wheels  to  be  installed  for  furnishing  the  nec- 
essary power.  The  kind  of  engines  and  the  power  which  they  must 
develop  to  operate  the  gates  under  all  conditions  has  been  determined, 
and  study  has  been  made  as  to  the  best  method  of  accumulating  the 
necessary  power. 

The  watershed  and  drainage  of  the  area  naturally  tributary  to  the 
canal  has  been  carefully  studied,  and  plans  have  been  prepared  and 
submitted  for  taking  care  of  the  storm  water,  which  in  the  natural  course 
would  find  its  way  into  and  flood  the  canal.  The  proposed  project  pro- 
vides that  five  of  the  creeks  at  the  lower  end  of  the  canal  shall  be  car- 
ried under  it  by  means  of  culverts  and  that  all  the  other  creeks  shall 
be  allowed  to  empXy  into  it.  This  will  permit  the  drainage  from  3,000 
acres  to  flow  into  the  canal  and  that  from  6,500  acres  to  be  carried 
under  it. 

A  study  has  been  made  of  the  kind  of  gates  most  suitable  for  the 
guard  lock,  both  as  main  gates  and  guard  gates,  and  the  straight 
mitering  gate  with  vertical  framing  has  been  recommended  and  adopted. 
A  general  plan  for  the  masonry  of  the  upper  lock  to  conform  to  these 
conditions  has  also  been  prepared  and  submitted. 

The  high  water  of  March,  1897,  which  exceeded  by'  2  feet  all  pre- 
vious known  high  waters  in  this  vicinity,  necessitated  decided  changes 
in  the  previous  designs  for  the  guard  lock  and  for  the  levee  or  embank- 
ment between  the  canal  and  the  river.  The  absolute  strength  and 
security  of  this  embankment  is  necessary  for  the  preservation  of  the 
canal.  The  plan  requires  the  water  of  the  river  to  be  kept  out  of  the 
head  of  the  canal  and  only  to  get  into  it  by  backing  up  from  the  lower 
end.  From  the  fact  that  the  fall  in  the  river  at  extreme  flood  is  3  feet 
in  the  length  of  the  canal,  a  breach  near  the  head  of  the  canal  wpuld 
cause  a  3-foot  fall  from  the  river.  This  would  certainly  cause  the 
destruction  of  a  large  portion  of  the  embankment  and  would  fill  with 
deposit  a  considerable  portion  of  the  canal. 

The  volume  of  the  embankment  has  been  carefally  computed  and 
compared  with  the  proposed  section  of  the  canal,  and  it  is  found  that 
the  canal,  as  proposed,  will  by  no  means  farnish  the  earth  necessary  for 
the  embankment.  It  will  therefore  be  necessary  to  obtain  the  addi- 
tional earth  either  by  increasing  the  cross  section  of  the  canal  nearly 
40  per  cent  or  else  by  opening  up  borrow  pits  in  the  vicinity.  It  will 
also  be  necessary  to  purchase  at  least  125  acres  of  additional  right  of 
way  to  furnish  suf&cient  base  for  the  embankmeni 

A  drawing,  showing  the  location  of  this  canal  and  locks  with  resi>ect 
to  the  river,  and  based  upon  the  accurate  and  recent  surveys,  is 
•  transmitted  herewith.  A  map  of  this  proposed  work  has  never  been 
published. 

Attention  is  specially  invited  to  the  full  and  complete  report  of  Assist- 
ant Engineer  Kelles,  which  is  transmitted  herewith.  This  report  con- 
tains a  careful  analysis  of  the  work  and  useful  tables  showing  the  cost 
of  construction.  I  think  it  will  be  valuable  in  preparing  estimates  for 
other  works  of  this  kind. 

6.  TENNESSEE  RIVER  BELOW  RIVERTON,  ALA. 

This  section  of  the  river,  226  miles  in  length,  is  below  most  of  the 
large  tributaries.  For  this  reason  it  carries  at  all  times  the  greatest 
amount  of  water  found  in  the  river,  and  as  the  width  in  general  is  not 
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excessive  and  the  slope  qnite  aniform  and  moderate  the  best  naviga- 
tion is  foand  here.  Indeed,  for  several  months  out  of  the  year  daring 
the  high- water  season,  this  portion  of  the  river  is  navigable  by  the 
largest  classes  of  steamboats  found  on  the  Ohio  and  Mississippi  rivers. 
During  the  low-water  season,  though  no  insurmountable  obstacles  exist, 
navigation  is  possible  only  by  very  light  draft  boats.  For  this  reason 
less  attention  has  been  paid  in  the  past  to  the  improvement  of  this 
portion  of  the  river  than  has  been  given  to  the  portions  above. 

For  a  great  many  years  the  only  map  that  existed  of  this  part  of  the 
river  was  the  result  of  a  reconnoissance  made  by  a  United  States  Coast 
Survey  party  in  1864-65,  which  map  was  prepared  for  military  pur- 
poses. This  map,  while  remarkably  correct  and  accurate,  considering 
the  method  of  preparing  it,  was  nevertheless  not  sufficiently  in  detaS 
to  be  used  as  a  basis  for  plans  for  permanent  improvement 

The  act  of  Congress  of  August  17, 1894,  authorized  a  survey  of  this 
portion  of  the  river  to  be  made. 

This  survey  has  been  completed  and  the  notes  have  been  plotted  to  a 
scale  of  1  inch  =  500  feet.  The  results  form  63  charts  2  feet  by  3  feet,, 
and  furnish  a  means  of  intelligently  studying  the  river,  which  was  not 
before  possessed. 

It  is  evident  from  these  charts  and  from  personal  inspections  of  the 
river  made  at  all  stages  that  the  principal  improvement  required  can 
best  be  effected  by  dredging.  A  study  of  the  charts  shows  that 
between  Eiverton  Landing  and  Paducah  there  are  more  than  sixty 
places  at  which  dredging,  or  some  equivalent  improvement,  is  neces- 
sary. If  it  can  be  effected  by  dredging  it  wiU  require  the  removal  of 
more  than  650,000  cubic  yards  of  material,  of  which  about  10  per  cent 
is  rock.  Most  of  the  material  is  gravel  more  or  less  cemented,  but  not 
so  hard  but  that  it  can  be  removed  with  an  ordinary  dredge,  with  some 
little  assistance  by  surface  blasting. 

Before  this  method  of  improvement  is  finally  adopted  as  the  approved 
project  it  is  desirable  that  it  should  be  sufficiently  tested  to  determine 
what  its  cost  will  be  and  how  permanent  the  improvement  thus  result- 
ing will  prove.  In  order  to  afford  immediate  relief  to  commerce,  and 
at  the  same  time  to  make  a  test  of  the  value,  cost,  and  permanency  of 
dredging,  a  plant  consisting  of  a  dipper  dredge,  with  If-yard  dipper, 
a  towboat,  and  sufficient  barges,  was  hired  by  contract  and  put  at 
work  on  the  lower  portion  of  the  river  during  the  last  low-water  season. 

Work  was  done  at  a  number  of  i>oints  on  the  lower  30  miles  of  the 
river.  A  number  of  troublesome  points  were  cut  off  and  removed  and 
cuts  were  made  through  several  bad  shoals.  About  29,000  cubic  yards 
of  material  was  removed,  at  an  average  cost  of  29  cents  a  yard.  It  was 
found  that  a  dredge  of  this  character  could  easily  handle  the  material 
met  with,  with  some  little  assistance  from  surface  blasting.  It  remains 
to  be  seen  whether  the  work  done  will  be  sufficiently  permanent  to* 
justify  a  large  amount  in  the  future. 

For  a  description  of  the  actual  work  done  and  the  localities  and 
extent  of  the  improvement,  I  would  respectfully  invite  attention  to  the 
report  of  J.  E.  Hall,  inspector  of  dredging,  which  is  transmitted  here- 
with. 

It  is  proposed  to  continue  dredging  this  year,  using  a  plant  belong- 
ing to  the  United  States,  which  was  started  from  the  Muscle  Shoals 
Canal  at  about  the  end  of  June,  1898,  and  which  will  work  first  at 
what  is  known  as  the  Bockport  Bar,  near  the  mouth  of  Duck  Biver. 
This  place  gives  a  great  deal  of  trouble  at  low  water,  and  is  practically 
the  head  of  navigation  for  large  boats  when  the  river  falls  -to  its  lowest 
stage. 

Digitized  by  LnOOQlC 


APPENDIX  D  D — REPORT  OF  BiAJOR   KINGMAN.  1903 

REMOVAL  OP  SNAGS  AND  OTHER  OBSTRUCTIONS. 

About  the  middle  of  July,  1897,  the  United  States  snagging  barge, 
which  had  been  bnilt  for  use  on  the  river  below  Biverton,  was  sent  out 
in  tow  of  the  steamer  Lookout.  It  descended  the  river  from  Eiverton 
to  tlie  mouth,  removing  as  it  went  all  snags,  sunken  logs,  and  similar 
obstructions  which  it  could  reach  at  the  existing  stage.  It  then  returned 
up  the  river  to  Eiverton,  picking  up  those  obstructioDS  that  were  not 
found  as  it  went  down.    The  work  ended  December  6, 1897. 

In  passing  over  the  river  on  these  two  trips,  455  snags  were  removed 
from  the  channel.  Some  of  them  were  of  enormous  size,  and  it  required 
the  full  power  of  the  boat  to  handle  them.  In  addition  to  these,  98 
stumps  and  848  sunken  logs  were  removed,  8  old  wrecks  were  broken 
and  destroyed,  12  bowlders  were  removed,  2  car  trucks  were  taken  up, 
and  1  sunken  barge  was  raised.  In  addition  to  this,  the  plant  afforded 
valuable  and  necessary  assistance  to  two  large  steamboats  that  were 
aground  and  unable  to  help  themselves.  There  is  no  doubt  that  snag- 
ging in  a  river  of  this  character  is  one  of  the  most  valuable  improve- 
ments which  can  be  effected  for  a  moderate  expenditure. 

LIVINGSTON  POINT,  KENTUCKY. 

Livingston  Point  is  a  narrow  strip  or  tongue  of  land  lying  between 
the  waters  of  the  Ohio  and  Tennessee  rivers,  just  above  the  mouth  of 
the  latter  stream.  This  point  and  two  small  islands  below  it  form  the 
harbor  of  Paducah,  and  by  their  position  prevent  the  ice-bearing  cur- 
rent of  the  Ohio  from  entering  the  harbor,  which  is  supplied  with  the 
warmer  waters  of  the  Tennessee,  flowing  from  a  southern  latitude  and 
rarely,  if  ever,  troubled  by  ice. 

The  currents  of  the  two  streams  are  parallel  for  about  a  mile  on  either 
side  of  Livingston  Point,  and  the  Ohio  Biver  was  rapidly  encroaching 
upon  this  narrow  barrier.  The  Tennessee  Kiver  does  but  little  damage. 
Kear  the  extreme  end  of  the  point  the  Ohio  had  washed  through  at 
high  water. 

Allotments  from  the  appropriations  for  improving  Tennessee  Biver 
below  Chattanooga,  to  be  used  at  Livingston  Pointy  Kentucky,  at  the 
mouth  of  said  river,  have  been  made  as  follows: 

Act  of  September  19, 1890 $25,000 

Act  of  July  13,1892 25,000 

Act  of  August  18, 1894 25,000 

Total 76,000 

A  survey  of  Livingston  Point  was  made  in  December,  1890,  and, 
based  upon  the  data  thus  obtained,  a  project  for  its  preservation,  with 
an  estimate  of  $180,000,  was  submitted  January  12, 1891,  to  the  Ohief 
of  Engineers,  which  was  approved  by  the  Secretary  of  War  on  the 
16th  of  the  same  month. 

As  stated  in  the  Report  of  the  Chief  of  Engineers,  1891,  page  2266— 

The  plan  of  improvement  adopted  for  preserring  this  point  from  deatruction 
oonBists  in  covering  the  wearing  Biopes  with  a  revetment  of  stone  and  brush,  carried 
weU  down  the  bank  below  the  water  surface,  sapplemented  by  a  pile  and  stone  dike 
along  the  crest  of  the  weakest  portion  of  the  line,  where  the  current  of  the  Ohio 
has  already  out  through  at  high  stages  of  the  river,  the  object  of  both  works  being 
to  hold  in  its  present  position  the  land  now  existing,  and  to  cause,  if  possible,  a 
fiirth«r  deposit  of  sediment  on  the  Tennessee  side  of  the  dike,  which,  from  tJie 
present  indiofttions.  is  likely  to  occur. 
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The  rAvetment  of  stone  and  brnsh  is  specially  needed  on  the  Ohio  side  and  will  be 
but  sparingly  required  on  the  Tennessee  side.  It  will  be  carried  well  below  low 
water,  where  it  will  consist  of  brush  weighted  down  with  stone,  in  alternate  layers. 
From  low  water  to  foot  of  dike  broken  stone  will  be  carefully  placed. 

The  amount  expended,  inclnding  outstanding  indebtedness,  to  the 
close  of  the  fiscal  year  ending  June  30, 1897,  was  $58,687.85,  which  has 
secured  the  completion  of  the  dike  on  the  Ohio  side,  across  the  ^'  wash- 
out" near  the  extremity  of  the  point,  for  a  distance  of  660  feet,  and  the 
protection  of  the  bank  for  a  length  of  2,330  feet,  extending  632  feet 
above  the  dike  and  1,038  below  it,  the  average  width  being  47  feet,  all 
the  work  being  done  on  the  bank  facing  the  Ohio  Eiver,  so  as  to  protect 
at  once  the  low  part  of  the  exposed  strip  or  ^^  point,"  which  was  in  danger 
of  washing  away.  The  work  under  contract  for  the  shore  protection  of 
the  Ohio  bank  of  Livingston  Point,  by  building  a  revetment  of  brush 
and  stone  riprap,  was  carried  on  in  December,  1892,  and  from  April  to 
September,  1^93,  9,092  cubic  yards  of  stone,  at  $1.23  per  cubic  yard, 
and  274  cords  of  brush,  at  94  cents  per  cord,  being  used,  at  an  aggre- 
gate cost  of  $8,979.90.  This  contract  was  completed  and  terminated 
November  9, 1893,  in  accordance  with  its  terms. 

During  an  examination  of  Livingston  Point,  in  July,  1893,  it  was  found 
that  unusually  heavy  ice  and  high  water  had  greatly  injured  the  point, 
by  causing  the  wearing  away  of  the  Tennessee  bank  to  an  alarming  * 
extent.  It  was  recommended  that  the  Tennessee  bank  be  also  suitably 
protected  by  stone  riprap.  This  work  was  approved  and  authorized  to 
be  done  by  hire  of  service  and  purchase  of  materials  in  open  market. 
During  the  months  of  August  and  September,  1893,  and  January,  1894, 
9,116.48  cubic  yards  of  stone  was  placed  as  riprap  protection  to  the 
Tennessee  bank,  at  a  cost  of  $1.23  per  cubic  yard,  $11,213.26. 

In  order  to  determine  what  further  work  was  necessary  for  securing 
Livingston  Point,  a  survey  was  authorized  by  letter  of  the  Chief  of 
Engineers,  dated  November  21, 1895. 

A  party  was  in  the  field,  under  Assistant  Engineer  D.  W.  Church, 
from  December  9  to  19, 1896,  and  made  a  careful  survey,  covering  9J 
miles  on  the  Ohio  Eiver  and  3  miles  on  the  Tennessee.  A  comparison 
of  the  partial  sections  taken  around  Livingston  Point  with  those  taken 
in  1893  shows  that  no  important  change  has  taken  place.  The  stone 
revetment  which  covers  Livingston  Point  for  a  length  of  about  3,000 
feet  from  its  lower  end  was  in  fairly  good  condition  and  no  trace  could 
be  found  of  the  break  reported  in  March,  1896.  Some  repairs  are  needed 
where  the  stone  has  been  displaced  in  the  revetment  and  where  a  pile 
is  broken  in  the  dike.  The  owner  of  Tennessee  Island  reported  that 
the  bank  at  the  head  of  the  island  receded  at  the  rate  of  20  feet  per 
year. 

A  recent  examination  of  the  head  of  Tennessee  Island  shows  that 
the  rate  of  recession  is  being  fully  maintained,  and  it  will  therefore 
become  necessary  to  protect  the  head  of  this  island  in  some  way  in 
order  to  prevent  too  great  a  widening  of  the  opening  between  it  and 
Livingston  Point,  which  would  result  practically  in  transferring  the 
mouth  of  the  Tennessee  Eiver  to  this  place,  whereby  the  harbor  of 
Paducah  would  rapidly  fill  up  and  be  destroyed. 

The  last  high  water  did  some  injury  to  the  revetment  at  Livingston 
Point.  Accordingly,  a  plant  consisting  of  a  towboat,  quarter  boat,  and 
barges  was  sent  to  Livingston  Point  early  in  June,  1898,  to  make  the 
necessary  repairs.  During  the  month  2,200  tons  of  stone  was  added 
to  the  revetment,  and  the  work  will  be  continued  until  the  Point  is 
reasonably  secure. 
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Money  statement 

July  1, 1897,  balaace  anexpended 1251,311.60 

Jane  30,  1898,  amoimt  expended  during  fiscal  year 115, 769.08 

July  1, 1898,  balance  unexpended 185,542.52 

July  1, 1898,  outstanding  liabilities •$11,723.93 

July  1, 1898,  amount  covered  by  uncompleted  contracts  ..         3, 692. 38 

15,416.31 

July  1,1898,  balance  available 120,126.21 

Amount  (estimated)  required  for  completion  of  existing  project 5, 362, 939. 81 

Amount  that  can  be  profitably  expended  in  fiscal  year  endling  June 

30,  1900 2,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4^  1897. 


Apprqpriaiion$, 


March  2, 1827 $200.00 

August  30, 1852 50,  OOO.  00 

June9,  1860 1,350.00 

June  12,  1860 1,406.94 

July  25, 1868 85,000.00 

April  10, 1869 5,095.00 

July  11, 1870 80,000.00 

June  10,  1872 50,000.00 

March  3, 1873 100,000.00 

Jnne23,  1874 100,000.00 

March  3,1875 360,000.00 

AugU8tl4,  1876 255,000.00 

June  18,  1878 300,000.00 

March  3, 1879 210, 000. 00 

June  14, 1880 300,000.00 


|March3,1881 $250,000.00 

August  2, 1882 250,000.00 

August  7, 1882 3,970.18 

July  5, 1884 350,000.00 

August  5, 1886 262,500.00 

August  11, 1888 250,000.00 

September  19, 1890 475, 000. 00 

March  17, 1891  (transfer  set- 
tlement)    8.91 

July  13, 1892 500,000.00 

August  18,  1894 400,000.00 

June  3, 1896 50,000.00 


Total 4^689,526.03 


Jhstraoi  of  proposals  for  hire  of  dredging  plant,  opened  at  United  States  Engineer  Offloe, 
Chattanooga,  Tenn.,  Tuesday,  August  SI,  1897,  by  Maj,  Dan  C.  Kingman,  Corps  of 
Engineers. 


No. 


Kame  and  address  of 
bidder. 


Capacity  of    dredj^e 
per  hour. 


Bate  per  day  of  { 
noors. 


Bemarks. 


Wm.  A.  Kirk,  Madi- 
son, Ind. 


Huse  ft  Loomla  loe 
and  Transportation 
Go.,StLonlB,Mo. 


H.  8.  Brown,  Quinoy, 
lU, 


CuHe  yards. 
80  to  70  yards  per  hovr 
for  gravel  and  bowl- 
ders. 


Has  dredged  100 
yards  of  sand  and 
mud  per  hour,  bat 
can  not  gnarantee 
it. 

Hot  definitely  stated . . 


$80. 


$125  for  first  30 
days  and  $100 
after  expiration 
of  80  days. 

$70 , 


Bncyms  Dredge.  Now  nn- 
der  charter  to  Mi^.  W.  fl. 
Heaer,  Corps  of  EDsi- 
neers,  nDtil  end  of  work- 
ing season,  and  oan  not 
enter  into  new  contract 
until  after  that  timet 
which  is  indefinite. 

Bocommended  for  accept- 
ance, as  set  forth  in  letter 
of  this  date,  transmitting 
abstract. 

Same  objection  as  to  bid 
No.  1  of  Wm.  A.  Kirk. 


Monongaliola  and  Western  Co.,  of  Pittsburg,  Pa.,  sent  a  telegram  that  a  bid  had 
been  mailed  by  them  at  a  rate  of  $125  per  day,  but  the  bid  had  not  been  received  at 
time  of  opening. 

Amount  available,  $20,000. 

*0f  the  outstanding  liabilities  $6, 022. 18  is  for  wa^es  due  during  the  years  1878  to 
1890,  which  remain  unclaimed  and  probably  never  will  be  claimed, 
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Abttriici  of  proposals  for  oonstrueiing  a  dipper  dredge,  opened  mt  United  States  Engineer 
Qfiee,  Chattanooga,  Tenn.,  Saturday,  April  g,  1898,  hg  Maj.  Dan  C.  Kingman,  Corps 
of  Engineers, 


Ko. 


ITaniA  and  addzMS  of  biddw. 


Machinery 
placed  in 
huU  buUt 

by  United 
States. 


Machinery 
and  hull* 
complete. 


1 
8 

•8 
4 
6 
6 
7 
8 
9 
10 
11 
12 
18 
14 
16 
16 
17 
18 
19 


Osgood  Dredge  Co.,  AXbanj.N.T 

The  Bncyros  Co.,  South  Mllwaakee,  Wis 

John  Featherstone's  Sons,  Chicago,  HI 

Delaware  Constraction  Co.,  Wilmington,  Del 

Lake  Cl^  Engineering  Co.,  Erie,  Pa 

6.  H.  Breyman  &  Bros.,  Toledo.  Ohio .^ 

The  Coulter  &  McKensie  Mtichine  Co.,  Bridgeport,  Conn  . 

Lidgerwood  Manafnctaiing  Co.,  New  York 

Tbe  Houston  ConstmctioB  Co.,  Philadelphia,  Pa 

The  Hartford  Dredging  Co.,  Hartford,  Conn 

Vulcan  Iron  Works, Chicagolll 

Petersburg  Iron  Works  Co.  Petersburg,  Ya  

Morris  A,  Cummings  Dredging  Co..Kew  York 

H.  S.  Brown,  Quinoy.  m 

Jno.K.MacDonald,  Dunkirk,  H.  Y 

Yulcan  Iron  Works,  Toledo,  Ohio 

Excelsior  Iron  Works,  Chicago,  111 

Marlon  Steam  Shovel  Co.,  Marion,  Ohio 

Toledo  Foundry  and  Machine  Co.,  Toledo,  Ohio 


$21,800 

14,425 

15,850 

Ko  bid. 

...do.... 

...do.... 

...do.... 

...do.... 

...do.... 

...do.... 

...do-... 

...do.... 

...do-... 

...do.... 

...do.... 

...do.... 

...do..., 

...do.... 

...do.... 


$20,000 


aTUs  bid,  ISq.  8.  does  not  include  the  ** spudding  up"  deyloe  required  by  paragraph  46  of  the  sped- 
fleations.    If  ftmushed,  $2,600  must  be  added  to  each  Did. 

Amount  to  be  applied  to  oonetniction  of  diedge  oomplete,  $20,000. 


Commereial  siaHstios  of  Tennessee  Biver  sUtove  CKattunooga,  Tenn, 


Ariddes. 


Year  ending  Deoember  81— 


1804. 


1896. 


1886. 


1897. 


Estimated 
▼aloe  1897. 


Gnis 

Xronore 

Lumber 

Logs  and  wood 

Livestock 

Sand 

Tan  bark 

Hour 

Bailroadties 

General  merchandise. . 

Cotton 

OotUmseed , 

Coal 

Sh&ffiMlimilll"  III  i 

Brick 

Tile 

Marble 

Peanuts 

Hoop  poles 

FertiUser 

Tobaoco 

Produce 

Btayes 


Tons. 

66.116 

14,567 

7,967 
40,000 

1,080 

^^ 
27 

1,844 


Tons. 
45,433 
66,347 
14,006 
82,680 
1,240 
1,600 


88,670 

14 

400 


1,486 

1,000 

84,011 

27 


7,106 
1,827 
6,250 
2,387 


Tons. 

61,153 

61.044 

16, 819 

859,204 

4,996 

80,403 

2,067 

6,503 

6,246 

6,647 

268 

80 

6,275 

6,652 

64 

1,296 

225 

12,000 

75 

2,900 

560 

225 

1,325 

60 


Tons. 

88,081 

44,760 

0,799 

84.366 

1,066 

26,358 

801 

624 

871 

8,187 

1,658 

816 

1,717 

1,866 

235 


36,760 
6 


$656,086.96 

63,712.00 

73.492.60 

416,288.50 

66,625.00 

17,659.86 

48,060.00 

28,820.00 

927.50 

731,361.24 

817,420.00 

4,740.00 

7,434.00 

29,856.00 

4,700.00 

1,732.00 

420.00 

267,600.00 

600.00 


182 


6,676.00 


616 

300 

6.200 


37,567.00 

2,025.00 

31,000.00 


Total. 


160,818 


265,256 


623,916 


266,331 


S.  083, 802. 86 


Number  of  paaeengers  transported  (1897),  13,089. 
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Commercial  $taU$tie9  hetween  Chattanooga,  Tmm,,  and  Florence,  Ala. 


Articles. 

Year  ending  December  1 

11— 

Estimated 

1804. 

1806. 

1898. 

1807. 

Taliie.1897. 

I«iiinber  ...•••...•.••••..••........••.......... 

2^fw. 

12,788 
4,096 
021 
7,660 
8,288 
1,078 

16,001 

122,011 

8,884 

Ton». 

22,290 

8,070 

284 

18,718 
8,874 
1,088 
0,486 
1,287 

25 
2,058 

47 
1,150 
8,984 
2,600 

8,100 

988 
18,818 
40,808 
88,888 

Tone, 

17,811 

7,008 

1.497 

88,880 

2,922 

1,000 

17.244 

88,320 

88,780 

1188,582.60 
980, 840. 00 

Cotton 

Livestook 

03,682.50 

Grain 

682,773.15 

Flour 

180,710.00 
15, 135. 00 

Cotton  seed 

O^nond morohiundiM  rx....r.,......x... ...... 

1,635,991.24 

I«o£s  And  wood .••-•.•••••...■•..•  ........... 

244,858.50 

40,512.00 

liwk  oro...«*« 

Stayes 

Peanuts.... 

Coal 

878 

101 

2,802 

6^260 

1,208 

17,870 

6,702 

818 

11,107 

402 

2,410 

882 

811 

10, 520. 00 

Hay 

18,888.00 

Tanliark 

77,880.00 

Sand 

11,887.00 

Stone 

28, 755. 00 

Prodnoe  .•......•..••.......• 

802 
175 
804 

87,587.00 

Iron,  pig 

88,858.00 

Brigand  tile 

1,808.00 

Hooi>  iM>1eii ^ 

12,050.00 

SSrSffiSr... ..:::;:;::::;.:;;::.;:::.:;:.: 

14,278.00 

'PaHmaj^  tim : 

**" 

777.60 

Total 

178,356 

U7,8e7 

181,408 

247.421 

4,078,227.80 

Number  of  paBoengen  transported  (1897),  81,846. 

OoMMToiol  ftolMof  letweea  Florence,  Ala,,  and  Padncak,  Kf. 


Axiidfls. 


Year  ending  December  81 — 


1884. 


1898. 


1887. 


Estimated 
▼aloe,  1887. 


Inm,]ylg ... 

Staves 

XiOmber.... 

Ckitton 

Peanots.... 
Lire  stock . 
Hoop 


Flour  . 

Cottonseed 

Sand 

General  msrehandise. . 

BaSxoad'ttM '.'.II  ir.II! 

Coal 

Stone 

Tan  bark. 

Tobacco.... 

Wood • 

Iron  ors... a... .......< 

Fertiliaer 


Ibns. 
8,884 
2,251 

20,028 
4,437 
840 
2.238 
880 
0,090 
4,510 
1,078 
4,022 

22,080 
192,012 

37,176 


Ton§, 
40,884 
27,298 
91,324 
18,317 
8,010 
4.250 
88,052 
24,288 
8^800 


14,487 
100,071 
112,482 
194,501 

02,886 

810 
84,080 


Tent. 

m  m 

-li,  MTO 

J  2  E ,  856 

1.^05 
X  508 
T,&B8 

1.ii04 

4.700 

134,050 

J  .M .  -o'lO 

12;. '^24 

172 

428 

41.884 

151 


Ten», 
80,518 
28.804 
44,548 
8.804 
8,876 
0,851 
8,717 
11,077 
2,158 
1.425 


$244,128.00 
196,034.50 
384,072.50 
052,580.00 
485,000.00 
815,887.50 

18,585.00 
101,812.46 
118,090.00 

21.875.00 


17.971 
48,826 
143,022 
81,500 


1,580,140.00 

210,125.08 

857,555.00 

88,000.00 


812 
8,684 


41, 580. 00 

148,880.00 

8,584.00 


200 


8,000.00 


Total.. 


808,814 


884.081 


890,187 


5,572,408,96 


Number  of  pasoeogers  transported  (1897),  24,789. 

NoTX.— The  falling  off  in  tonnage  and  consequently  in  valuation  during  1897,  aa 
compared  with  18^,  is  due  to  the  elimination  of  railway  freights,  which  in  former 
yearu  hnd  been  ferried  on  the  Tennessee  iiiver,  but  had  been  confined  to  a  very  small 
part  of  the  river. 
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List  of  steamboaU  (stem-wheel)  pljfing  on  the  Tennessee  River  above  Chatianooga,  Temm. 


Name. 


Gladys  and  8  liarges 

C.  M.  Fonche  and  16  barges 

Maud  aiid4barses 

Flora  Swan  and 7  barges 

£.  P.  Dawson  and  4  barges 

Kiugston  and  4  barses 

J.  C.  Warner  and  1  baree 

Clinton  B.  Fiske  and  2  barges. . . 

Spring  Hill  and  9  barges 

Oooee  xlo.  2  and  3  barges 

Key  City  and  3  barges 

Loraand  2  barges 

J.  P.  Kindrick  and  1  barge 

J.W.Hart 

2  barges  or  flatboats 

City  nf  Knoxville  and  1  barge  . 

Onega andS  barges 

LiicTle  Borden  aiid  2  barges 

Teleithone  and  15  barges ■ 

Eclipse 

1  barge 


Length. 


Feet. 

76 

93 

-79 

98 

60 

55 

142 

100 

136 

85 

80 

70 

112 

41 


130 
104.8 

86 

93 

89 


Breadth. 


Feet. 
12 
14 
16.5 
18 
10 
11 

81.6 
18 

26.6 
12 
15 
12 
90 
7 


18 
18 
14 
19 
9 


Depth. 


Feet. 
2.6 
8 

8.2 

2.8 

2.8 

2.6 

4.6 

8.4 

4 

2.6 

8.1 

2.5 

3.7 

2.1 


3 

2.5 

2.5 

2.6 

8 


yet 
tonnage. 


Capacity 
of  barges. 


80.91 
6L18 
23.80 
67.81 
29.30 
87.80 

201.06 
79.89 

156.38 
51.54 
59.46 
44.32 

128.71 
5.68 


147.60 
09.79 
45.74 
97.47 
9.72 


Tons. 
77 
300 

900 
280 
124 
lOO 
70 
80 
8,600 
165 
150 
20O 
80 


40 
100 
UO 

80 
450 


In  all,  19  steamboats  of  1,337.48  tons  barden  net  and  82  barges  of  6,936  tons 
capacity. 

List  of  'steamboats  {stem'toKeel)  plying  an  the  Tennessee  River  below  Chattanooga,  Tenn., 

Alabama,  and  Kentucky. 

BBTWEEN  CHATTANOOGA,  TBNN.,  AND  FLOEBNCB,  ALA. 


Name. 


I  Length. 


Braadth. 


Depth. 


Net 
tonnage. 


Capacity 
of  barges. 


Lnke  Pryor,  Jr.,  and  10  barges. 
Wm.  Towle  and  2  barges 


Gladys  and  2  barges. 

E.  P.  Dawson  and  4  barges 

Kin<rBton  and  4  barges 

Mat  tie  I  vey  and  1  barge 

J.  C.  Warner  and  1  barge 

J .  P.  Kindrick  and  1  barge 

Clinton  B.  Fiske  and  2  barges . . , 

Bellevne  and  2  barges 

Spring  Hill  and  9  barges 

W.J.Bryan , 

Hattie  MoDaniels  and  2  barges. 

Huntsville  and  2  barges 

B.  F.  Young  and  26  barges 

Ocoee  No.  2  and  3  barges 

Lora  and  2  barges 

City  of  KnoxTiUe  and  1  barge.. 

J.W.Hart 

One^a  and  3  barges 

Lucile  Borden  and  2  barges  .... 
2  barges  


Feet. 
103 
90 
76 
60 
55 


Feet. 
18.5 
16 
12 
10 
11 


Feet. 
3.6 
8.5 
2.6 
2.8 
2.6 


U2 
112 
100 
120 
136 
100 

90.5 
125 
120 

85 

70 
130 

41 
104.8 

86 


31.6 
20 
18 
24 
26.6 
18 
18 
24 
24.5 
12 
12 
18 
7 
18 
14 


4.6 

8.7 

8.4 

8.6 

4 

4 

2.6 

4 

4 

2.6 

2.6 

3 

2.1 

2.5 

2.5 


124.56 
68.86 
80.91 
29.30 
87.80 


201.06 

128.71 
79.89 
89.23 

156.33 
46.21 
90.63 
89.99 

160.86 
51.54 
44.32 

147.60 

5.63 

60.79 

45.74 


Tone. 

2,500 

700 

50 

124 

100 

16 

70 

80 

80 

1,400 

8,600 


1,200 
550 

6^500 
165 
200 
100 


120 
80 
600 


In  all,  21  steamboats  of  1,6 
capacity. 


3.95  tons  burden  net  and  81  barges  of  18,234  tons 
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JU$i  of  tteamboaU  (atem'tDheel)  plying  <m  the  Tennessee  River  helow  Chattanooga,  Tenn., 
Alabama,  and  Kentucky — Con  tinned. 

BBTWBBN  FLORBNGB,  ALA.,  AND  PADUCAH,  SY. 


Kome. 


Length. 


Breadth. 


Depth. 


Net 
tonnage. 


Gapadty 
of  bargea. 


Mary  N.  and  10  bargea 

Ida  and  10  bargee 

Louis  Houck  and  1  barge 

Joeie  andl  barge 

Dolphin 

Cherokee  and  8  bargea 

Spread  Bagle  and  6  oargee 

Fred  HenU 

Frank  Burnett 

Luke  Prvor,  Jr.,  and  10  barges  . 

Al  Martin  and  4  barges 

Peter  Honz  and  19  barges 

Diok  Clyde  and  6  barges 

Kenton  and  4  barges 

John  D.  Lewis  and  6  barges . . .. 
City  of  Sheffield  and  1  barge . . . 
City  of  Padncah  and  1  barge . . . 
Clyde  and  1  barge 


Alda  and  6  barges 

Wash  Honshelland  25  barges 

John  Barrett  and  15  barges 

Charley  McDonald  and  lo  barges. . 

Bellevne 

B.  A.  Speed  and  11  barges 

"W.  J.  Bryan 

L  N.  Hook  and  3  barges 

P.D.Stajmandlbaree 

LolaB.  warren  and  2  barges 


Fred  Nellea . 

Jacob  Heatherington  and  5  barges. 

Maggie  Bell  and  13  barges 

Emma  Cooper  and  &  bargea 

Pengninnand  1  barge 

Mome  baner  and  4  barges 

Mayflower  and  1  barge 

Edgar  Cherry  and  1  barge 

Jennie  Gilchrist  and  5  barges 

Barge  Bnena  y  lata 

City  of  Chattanooga 


Feet, 
<» 

80.5 
210 
146.2 
136.8 
216.4 
224.5 
244.6 

50.5 
103 
112 
100 

95.6 
106.2 
148.2 
183 
190 
175 


Feet, 
14 
14.8 
87 
28.6 
22.8 
33.9 
33.8 
34 
9.2 
18.6 
23.6 
22 
17.4 
38.4 
28.2 
85 
34 
38 


Feet, 
3 

6.6 
6 

4.8 
4.8 
5.4 
6.7 
7.2 
2.8 
3.5 
4 
8 

8.9 
6.2 
4 

5.5 
5.5 
5.2 


121 

167 

124.8 

147 

120 

124 

100 

100.9 

161 

122 

96 
128.8 

95.6 

95 

80 

73 
187 
162 
100.5 


21.2 

28.6 

31 

80 

24 

22 

18 

19.4 

28.6 

22.6 

19 

24 

18.4 

25 

16.6 

17.6 

44 

27.4 

18.5 


4 
4 

5.5 
4.5 
8.6 
4.4 
4 
3 

4.4 
8.8 
.  4 
4.2 
3.6 
3.3 
3.4 
3 

5.5 
6 
3.8 


144 


80 


6.5 


36.54 

37.78 

620.46 

233.70 

156.16 

631.20 

520.34 

900.58 

7.61 

124.56 

96.68 

100 

76.84 

153.08 

266.41 

829.74 

318.91 

835.96 

817 

73.80 

134.99 

187.23 

259.52 

89.28 

140. 67 

46.21 

55.95 

26L28 

78.70 

67.17 

192.77 

52.81 

79.10 

60.68 

45.36 

718.04 

266.48 

74.48 


261.89 


Tone. 

500 

500 

1,700 

1,700 


6,000 
2,750 


2,500 

2,000 

6,600 

1,800 

2,000 

2,700 

800 

550 

200 


2,800 
12,500 
10,600 
10,600 


5,500 


1,150 
100 
840 


3,000 
4,700 
1,210 

421 
2,400 

250 
76 

660 

500 


In  ally  39  steamboats  of  8,406.76  tons  bnrden  net  and  200  barges  of  88,396  tons 
capaoity. 


BBPORT  OF  MR.  R.  R.   THACHBR,   SUPERINTENDENT. 


Knoxyille,  Tenn.,  June  SO,  1898, 
Major  :  I  have  the  honor  to  snbmit  the  following  report  of  operations  on  the  Ten- 
nessee Kiver  above  Chattanooga,  Tenn.,  for  the  fiscal  year  ending  June  30, 1898 : 

On  September  18  that  part  of  the  fleet  and  working  party  that  w.ts  not  needed  on 
the  French  Broad  River  was  sent  to  the  Tennessee  Kiver.  They  stopped  at  Dickin- 
son Island  en  route  to  KnoxYille.  where  they  removed  210  cords  of  snaffs,  then  pro- 
ceeded to  Knoxville,  reaching  tnere  September  22.  and  began  removing  the  old 
bridge  piers  that  were  put  in  the  river  during  the  civil  war  by  General  Bumside.  The 
piers,  twelve  in  number,  were  built  of  logs  and  filled  with  broken  stone.  The  stone 
and  logs  were  used  in  building  up  the  dam  at  head  of  Knoxvllle  Island.  The  chan- 
nel from  the  County  Bridge  down  to  Maryville  Railroad  Bridge  was  cleared  of  loose 
rock  and  the  rook  used  in  reenforcing  the  dam  that  connects  the  islands. 

At  Maryville  Bridge  the  channel  was  cleared  of  loose  rock,  and  the  old  dam  running 
from  the  island  to  the  pier  was  built  up  with  it.  A  longitudinal  dam  350  feet  long 
was  built  from  the  foot  of  the  island,  and  to  it  three  check  dams  were  built,  140, 130, 
and  130  feet  long,  respect!  vely .  lliese  dams  were  built  to  lengthen  the  fall  and  give  a 
uniform  velocity  to  the  current.  The  stone  from  these  dams  was  gotten  ftom  the 
bank  about  2  miles  below.  It  was  broken  up  to  be  used  in  riprapplng,  and  boated  up 
to  the  dams. 
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On  November  6  the  fleet  left  Knoxville  for  Caney  Creek  Sboals,  entting  trees  and 
removing  snags  en  roate.  One  quarter  boat,  one  derrick  boat,  and  two  barges  were 
left  at  Knoxville  in  charge  of  a  wat-chman,  as  thev  were  not  needed  in  the  work 
below.    The  following  trees  and  snags  were  cut  ana  removed: 

Lyon$  ShoaU. 


Nnmber 
of 


Distmce 
out. 


Number 
of  snags 
ramoved* 


Book  removed. 


Lyons  Shoals 

Utile  BiT«r 

Post  Oak 

BusseUs 

Chota 

Coolters 

Little  Tennessee 

Biver  month 

"Winding  Shoals 

Sweetwater  Pooket.. 


200 

226 

185 

36 

825 

550 

216 

1 
850 


FseL 

2,600 
2,500 
900 
400 
2,000 
2,000 

MO 


40 
120 


1,000 


85  enblo  yards  solid 
rock  remored  fh>m 


Reaching  Caney  Creek  Shoals  November  27,  work  was  begnn  at  once  cutting  trees 
and  removing  the  gravel  bar  at  head  of  shoals  with  the  steam  derrick  boat,  using 
the  Lancaster  graple,  removing  2,100  cubic  yards  of  sand  and  gravel,  and  placing 
same  on  dam.  The  dam  at  head  of  island  was  lengthened  out  214  feet  with  459  cubic 
yards  of  stone  boated  from  quarry ;  the  bank  cleared  of  trees,  and  anags  removed 
from  channel. 

Caney  Creek  ShoaU. 

Trees  oat 1,075 

Distance  cut feet..  4,700 

Snags  ramoved 180 

On  Januarv  10  a  rise  put  a  stop  to  the  work,  and  the  iieet  was  towed  to  Kingston, 
Tenn.,  for  safe  moorings. 

On  February  5  the  fleet  and  working  partv  left  Kingston  for  Chattanooga;,  cutting 
overhanging  trees  and  removing  snags  as  follows: 


Flaoes  daared  of  overhanging  treea. 


Number 

of  trees 

cat. 


Distance 
oat. 


Number 
of  snags 
removwL 


Half  Moon  Ifdand ... 

BradysBar , 

'Washington  Ferry  . 

GhurrlsoD  BlniT 

Sale  Creek 

Soddy  Creek 

Nortn  Chickamanga 


086 
620 
900 
600 
076 


F$eU 

1,880 
900 
2,800 
2,800 
4.430 
1,800 
6,700 


68 

12 
8 

70 
216 

70 
221 


On  February  24  the  fleet  left  Chattanooga  for  Knoxville,  Tenn.,  where  it  moored 
and  has  since  been,  undergoing  general  repairs. 

Steamer  Lotig  had  engines  repaired,  '*  lined  up,"  furnace  relined  with  fire  brick, 
dec4£s  repainted,  and  hiiil  whitewashed. 
Two  derrick  boats  had  derricks  repaired  and  decks  and  cabins  repainted. 
Four  quarter  boats  repaired — guards,  roofs,  and  floors  repainted,  and  hulls  white- 
washed^ general  repairs. 

Very  respectnilly,  your  obedient  servant, 

fi.  B.  Thachsb,  Superintendent. 
Uai.  Dan  C.  Kingman, 

Corpe  of  JEngineen,  U.  S,  A. 


REPORT  OP  MR.  W.  8.  WINN,  ASSISTANT  ENQINBIEB. 

Chattanooga,  Tknn.,  June  SO,  1898. 
Major:  I  have  the  honor  to  submit  herewith  a  report  of  the  work  done  under  my 
supervision  ou  the  Tennessee  River  below  Chattanooga  for  the  fiaoal  year  ending 
June  80, 1888.  .     r^mrrl^ 
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The  plant  which  had  been  at  work  at  the  close  of  the  last  fiscal  year  in  the 
■vicinity  of  Florence,  Ala.,  arrived  ready  for  work  at  the  "Skillet,"  18  miles  below 
Chattanooga,  on  July  1.  From  that  time  till  work  was  suspended  in  March,  1898, 
a  comparatively  good  season  for  work  was  had,  only  a  few  short  delays  on  account 
of  high  water  occurring  during  the  time.  The  delays  were  principally  on  account  of 
repairs  necessitated  by  the  lightness  of  the  dredge  as  compared  with  the  class  of 
work  to  be  done.    The  followCig  work  was  accomplished: 


The  ''Skillet"  is  a  low- water  obstruction  caused  by  the  constriction  of  the  channel 
between  a  gravel  bar,  which  extends  from  the  rieht  bank  to  within  ^)0  feet  of  the 
other  side,  and  a  point  A'om  the  left  bank.  The  lall  at  this  shoal  is  about  8  feet  in 
300,  most  of  which  was  concentrated  at  the  point  from  the  left  bank.  At  stages 
below  4  feet  all  boats  were  compelled  to  lay  lines,  which,  owing  to  this  point  pro- 
jecting so  far  out  from  the  main  ali^n^meut  of  the  bank,  was  a  difiScult  operation. 
Che  point  consisted  of  sand  and  bowlders,  the  latter  vaiying  in  size  from  one-tenth 
cubic  foot  to  2i  cubic  yards,  and  forming  about  90  per  cent  of  the  mass. 

Three  cuts  were  made  with  the  dredge,  beginning  with  the  one  next  the  bank, 
the  material  of  which  was  cast  over.  The  other  cuts  were  placed  on  barges  and 
deposited  near  the  bank,  in  the  pocket  immediately  below  the  work.  The  total 
number  of  cubic  ^ards  dredged  was  6,113,  at  a  cost  of  21f  cents  per  unit.  The 
greatest  difficulty  in  the  work  was  controlling  the  dredge  and  barges  in  such  swift 
water.  The  velocity  of  the  current  must  have  been  about  9  miles  an  hour.  The 
work  resulted  in  a  75-foot  increase  in  width  of  channel  to  a  depth  of  3  feet  at  low 
water,  with  the  exception  of  four  bowlders  which  were  discovered  during  the 
lowest  water  of  the  season  to  be  within  18  inches  of  the  surface. 

Besides  the  advantage  of  reduced  current  from  increased  width,  the  bank  was 
straightened  and  left  in  such  a  shape  that  a  line  could  be  laid  and  a  boat  pulled 
through  in  a  fourth  of  the  time  formerly  required.  I  have  seen  boats  witn  full 
crew  work  hard  for  two  days  getting  through  the  **  Skillet^"  and  am  satisfied  that 
the  same  boat  under  the  same  conditions  could  get  through  in  as  many  hours  now. 


^1 


"pot"  and  "pan." 

While  dredging  was  in  progress  at  the  "SkiUet,"  improvement  of  channel  from 
a  12-foot  to  40-foot  stage  was  also  carried  on  at  the  "Pot"  and  "Pan."  These 
obRtructions  are  dangerous  only  at  high  stages,  the  low- water  velocity  being  very 
slight.  The  river  is  confined  between  narrow,  steep,  rocky  banks.  The  channel  at 
low  water  is  narrow  but  deep  enough  to  admit  of  an  easy  discharge.  The  cross 
section  does  not  increase  in  proportion  to  the  rises  in  the  river,  and,  as  a  conse- 
quence, there  are  swift  currents  at  the  obstructions  with  dangerous  whirlpools  on 
either  side  below.  Boats  are  compelled  to  hug  the  banks,  and  for  this  purpose  the 
right  bank  at  the  "  Pan"  and  the  left  bank  at  the  "Pot"  were  cleared  of  trees  and 
dangerous  bowlders.  About  4  acres  of  clearing  was  done  at  the  "  Pan"  and  2  acres 
at  the  "  Pot,"  the  aggregate  cost  being  $22.72,  or  $3.46  per  acre.  The  bowlders  were 
closely  drilled  and  heavuy  charged,  and  large  pieces  left  after  blasts  were  broken 
with  sledges  and  thrown  in  the  depressions  in  the  banks.  At  the  "Pan"  239  cubic 
yards  of  bowlders  were  blast-ed  and  leveled  down.  Cost,  $172.19,  or  72  cents  per 
unit. 

At  the  <'Pot"  594  cubic  yards  were  blasted  and  leveled  down,  at  a  cost  of  $436.22, 
or  72  cents  per  cubic  yard. 

WILLIAMS  ISLAND. 

At  Williams  Island  the  channel  has  been  down  the  right  slough,  with  Burris  Bar 
as  the  one  marked  shoal,  though  for  two-thirds  the  entire  length  of  the  island  there 
is  less  than  a  3-foot  channel.  The  bottom  in  many  places  shows  solid  rock.  On  the 
left  slough,  with  the  exception  of  two  short  shoaLs,  Blue  Suck  and  Jackson  Bar, 
there  is  not  less  than  a  6-foot  channeL  It  was  therefore  decided  to  improve  the  left 
slough. 

Blue  Suok  consisted  of  a  gravel  bar  and  a  series  of  rock  reefs,  the  ledges  being 
about  18  inches  thick  and  inclined  at  an  angle  of  40  degrees  to  the  water  surface. 
The  bank  cut  was  cast  over  and  the  rest  was  boated  to  deep  water. 

Cnbio  yards. 

Gravel 4t4ll 

Book,eto 1>^1 

Total  removed 6,852 

Coit,  $1,501.56,  or  251  cents  per  unit. 
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Two  cnts  were  finished  throagh,  but  the  channel  was  left  nn completed  to  bring 
the  dredge  to  Ross  Towhead  on  a  short  rise.  Ten  days  or  two  weeks  more  will  be 
required  to  complete  the  channel. 

Jaokaon  Bar  consists  of  solid  reefs,  dipping  slightly  up  the  river,  and  from  1  foot 
to  18  inches  thick.  A  space  100  feet  by  300  feet  was  drilled  and  blasted  preparatory 
to  removal  with  the  dredge,  but  funds  were  exhausted  before  the  dredge  could  be 
taken  there. 

The  dredge  Harwood  could  remove  the  blasted  rocks  in  three  weeks'  time. 

LOOKOUT  SHOALS. 

A  small  force  worked  a  day  on  this  shoal,  rolling  out  bowlders  that  stuck  above 
the  bed  of  the  river.  The  object  was  to  make  a  temporary  channel  through  which 
to  boat  coal  to  the  dredge  at  Williams  Island.  About  6  cubic  yards  of  bowlders 
were  rolled  out,  by  which  the  channel  was  made  6  inches  deeper,  or  about  18  inches 
at  low  water. 

BETWBBN  OUNTBRSVILLB  AND  HOBBS  ISLAND. 

Upon  the  request  of  the  manager  of  the  railway  transfer  boats  that  operate 
between  Guntersville  and  Hobbs  Island  (about  21  miles),  a  small  force  was  sent 
there  with  the  necessary  tools  in  skiffs  to  remove  certain  bowlders  and  points  of 
reefs  that  had  been  obstructing  the  boats.  The  river  reached  a  lower  stage  in  the 
fall  of  1897  than  had  before  occurred  in  the  transfer's  existefice,  and  developed  bowl- 
ders from  four  to  six  tenths  too  shallow,  that  had  never  interfered  before. 

The  bars  at  Beards  Reef,  Brown  Creek,  Paint  Rock,  and  above  the  mouth  of  Flint 
River  were  worked  on.  The  rock  removed  aggregated  23  cubic  yards  and  cost  $69, 
or  $3  per  cubic  yard.  The  manager  of  the  transfer  reported  the  work  to  have  been 
of  great  benefit  to  him. 

ROSS  TOWHEAD. 

The  most  important  shoal  removed  in  extent  as  well  as  in  good  accomplished  was 
that  at  Ross  Tuwhead. 

In  the  fall  of  1891  a  contract  to  excavate  a  new  channel  near  the  right  bank  was 
let  to  W.  A.  Kirk  &  Co.  They  worked  for  four  seasons  dredging,  drilling,  blasting, 
and  removing  rock  with  derrick  boats.  A  portion  ol  the  wing  dam  from  the  head  of  the 
towheail  toward  the  right  bank  w<'is  dredged,  and  the  material  deposited  across  the  left 
slough,  completely  stopping  up  the  old  channel  for  low  stages.  The  money  allotted 
for  the  contract  was  exhausted  before  the  new  channel  had  been  nearly  completed. 
When  I  began  operations  there  last  fall  there  was  only  1.1  feet  of  water  over  some  of 
the  ledges  in  the  channel,  and  it  then  lacked  three-tenths  of  being  to  extreme  low 
water. 

It  was  supposed  that  the  blasting  done  by  the  contractor  had  so  cracked  up  the 
rock  that  the  dredge  would  excavate  it  withoat  further  blasting,  and  such  an  efibrt 
was  made,  but  without  success.  An  area  110  feet  wide  and  1,100  feet  long  had  to  be 
drilled  and  blasted.  This  was  done  in  September  and  October,  and  in  the  latter 
month  enough  of  the  loose  rocks  were  removed  with  a  derrick  to  make  a  temporary 
channel  through  which  to  boat  coal  to  the  works  below.  Nearly  3,000  linear  feet  of 
holes  were  drilled  and  blasted,  and  the  following  material  was  removed.  With  the 
dredge,  6,251  cubic  yards  of  rock,  and  1,764  cubic  yards  of  gravel;  and  with  the  der- 
rick Doat,  506  cubic  yards  of  rock.  Total  amount,  8,521  cubic  yards,  at  a  cost  of 
$5,225.84,  including  cost  of  drilling  and  blasting,  subsistence  and  material  expended, 
or  61.3  cents  per  cubic  yjird. 

The  sweeping  of  the  channel  that  was  done  after  work  was  suspended  showed  a 
clear  channel  to  a  depth  of  2  feet  at  extreme  low  water  and  only  a  few  loose  rocks 
in  the  way  of  a  3-foot  channel.  These  rocks  had  been  loosened  and  kicked  aside  by 
the  dredge,  which  was  unable  to  pick  them  up  in  the  dipper,  and,  owing  to  the  stage 
of  the  water  and  its  temperature  at  the  time  the  work  was  finished,  it  was  imprac- 
ticable to  remove  them  with  the  derrick.  As  far  as  solid  bottom  is  concerned,  the 
depth  attained  closely  approximates  3  feet  at  extreme  low  water,  as  is  shown  by  the 
fact  that  the  dredge,  drawing  3  feet,  passed  over  the  first  cut  during  a  time  when 
the  gauge  showed  not  more  than  0.5,  and  often  less;  and  the  rest  of  the  cuts  were 
made  to  the  same  depth. 

The  bottom  consisted  of  solid  reefs  of  hard,  flinty  limestone,  the  strata  varying 
from  6  inches  to  2  feet  in  thickness.  It  commonly  came  qj>  in  good-sized  blocks,  the 
largest  removed  measuring  1  by  12  by  15  feet,  or  about  6|  cubic  yards.  The  dredge 
was  unable  to  lift  it  entirely  out  of  the  water.  The  material  from  the  two  extreme 
cuts  was  cast  over  on  the  two  sides  of  the  channel  and  served  to  hold  the  water 
straight  in  the  channel.  The  remainder  was  boated,  a  part  to  form  a  300-foot  wing 
wall  at  the  head  of  the  channel  and  the  rest  was  dumped  in  deep  water. 

Blasting  and  removing  with  dredge  proved  to  be  a  very  quick  and  economical 
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method,  as  compared  with  former  usages  at  this  point.  The  contract  price  to  Kirk 
&.  Co.  was  $1  for  gravel  and  $3.75  for  rock,  against  oar  cost  of  61.3  cents  when  four- 
fifths  of  the  material  was  rock.  Making  a  liheral  allowance  for  interest  on  plant 
and  deterioration  thereof,  the  cost  per  nnit  would  not  have  exceeded  $1. 

On  March  18  work  for  the  season  was  suspended  and  the  entire  fleet  was  sent  to 
Muscle  Shoals  Canal.  Since  that  time  I  have  been  engaged  in  the  office— calcula- 
ting cross  sections  and  making  estimates  of  dredging  below  Riverton  and  assisting 
O.  T.  Nelles,  assistant  engineer,  in  designing  masonry  and  gates  for  upper  lock  at 
Colbert  Shoals. 

Very  respectfully,  your  obedient  servant,  W.  8.  Winn, 

A$»%$tant  EngiiMtr* 
M%j.  Dan  C.  Kingman, 

Carps  ofEngtMeri,  U,  8.  A. 


report  of  mr.  8tdnbt  b.  wuxiamson,  assistant  xnoinber. 

United  States  Muscle  Shoals  Canal,  Alabama, 

June  SO,  1898. 
Major  :  I  have  the  honor  to  submit  the  following  report  of  work  done  at  Muscle 
Shoals  Canal,  under  the  appropriation  for  improving  the  Tennessee  River  during  the 
fiscal  year  ending  June  SO,  1898. 

The  chief  expenditure  under  this  appropriation  has  been  for  repairs  to  the  floating 
plant  maintained  for  the  improvement  of  tbe  river. 

Detailed  Statement  of  Repairs. 

above  chattanooga,  tenn. 

ElecMo  ZaunoTi.— Repairing  engine  and  propeller,  making  awning  and  firame,  stand 
for  battery,  painting  null  and  finishing  inside. 

BETWEEN  CHATTANOOGA,  TENN.,  AND  DECATUR,  ALA. 

Dredge  Harwood. — Repairing  hull  and  machinery,  making  new  spuds  and  spud 
casing;  patterns,  rivets,  plates,  braokets,  rings,  and  bolts;  making  necessary  cast- 
ings and  sawing  necessary  lumber. 

(garter  boat, — Building  cabin,  making  corner  bands,  tables,  benches,  and  shelves; 
painting  and  sawing  necessary  lumber. 

New  barge. — Bailding  barge  complete  and  painting  same. 

Steamer  MoPherson, — Repairing,  calking,  and  painting  hull,  repairing  machinery, 
making  new  circles  for  wheel  and  new  flanges. 

Derrick  boat, — Repairing  hull,  laying  deck,  making  bolts,  bands,  stirrups,  and 
rods;  fitting  pipe  and  repairing  machinery,  taking  down  derrick  and  boiler,  build- 
ing cabin,  and  painting. 

BETWEEN  DECATUR  AND  FTX>RENCE,  ALA. 

Steamer  Colbert. — Building  new  hull,  repairing  machinery',  and  painting  through- 
out} making  braces,  straps,  patterns,  valve  stems,  shaft  for  capstan  engine,  bog 
chains,  valves,  and  bushing;  casting  grate  bars,  boxes,  liners,  cams,  cam  frames, 
cylinder  rinors,  and  bell;  making  new  rudders,  building  furnace,  putting  up  new 
breeching,  fitting  steam  and  exhaust  pipes,  repairing  furniture,  making  new  ice  box, 
sawing  and  planing  tbe  necessary  lumber. 

Barge  f 27.— Docking,  repairing,  and  calking  hull;  making  bolts  and  comer  bands, 
and  painting. 

Barge  tl£. — Docking,  repairing,  calking,  and  painting  hull. 

Barge  21S, — Docking,  repairing,  calking,  and  painting  hull. 

Barge  W6. — Docking,  repairing,  calking,  and  painting  hull. 

Quarter  boat, — Docking,  repairing,  and  calking  huU. 

lAttle  Mueole  Skoals. —MAkma:  minor  repairs  on  dam  at  the  head  of  Little  Muscle 
Shoals,  about  30  cubic  yards  of  stone  being  used. 

BELOW  RIVERTON,  ALA. 

Steamer  XooX^ont.—Remodeling  cabin,  repairing  and  calking  hull,  repairing  wheel 
and  rudders,  machinery,  boiler,  and  capstan  engines ;  making  hog  chains,  stirrups, 
bolts,  and  patterns;  casting  slides  and  grate  bars;  erecting  auxiliary  boiler  and  fit- 
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ting  breeching  of  same;  repainting  throughout;  repairing  fnmitare  and  niaking 
new  dining-room  furniture ;  sawing  and  planing  th9  necessary  lumber. 

Snag  barge, — Docking,  repairing,  and  oalkiuff  hull;  making  new  spuds  and  casing; 
making  bolts  and  points  for  spuds ;  painting  hull  and  cabin. 

MISCBLL^LNIEOUS. 

Repairing  boiler  feed  pump  in  shipyard,  repairing  and  painting  skiffs,  repairing 
steam  drill,  making  wedges,  clamps,  and  windlass;  making  new  skiffs^  nozzles, 
clamp  screws,  calking  Irons  and  bolts;  spinning  oakum;  sawing  and  planing  neces- 
sary lumber;  and  repairing  shipyard  tools.- 

Very  respectfully,  your  obedient  seryanty 

Stdnxt  B.  Williamson, 

A$H$iami  Engineer, 
Maj.  Dan  C.  Kingman, 

Corps  e/Engineere,  U.  S,  A, 


BBPORT  OF  MR.  O.  T.  NBLLE8,  ASSISTANT  SNGIinESR. 

RiVBRTON,  Ala.,  June  SO,  1898, 
Major:  I  have  the  honor  to  submit  the  following  report  of  operations  carried  on 
under  my  local  charge  at  Riverton,  Ala.,  connected  with  the  construction  of  the 
Colbert  Shoals  Canal  and  its  accessories,  for  the  fiscal  year  ending  June  30,  1898: 

Owing  to  the  comparatively  small  amount  of  money  available,  it  was  not  attempted 
to  begin  the  construction  of  the  guard  lock  or  to  do  any  actual  construction  work 
along  the  line  of  the  canal.  Our  active  operations  have  been  confined  exclusively 
to  the  excavation  of  and  the  preparation  for  the  construction  of  the  entrance  to  the 
Uft  lock. 

It  was  the  original  intention  to  complete  the  entrance  during  the  fall  and  winter 
of  1897,  but  by  reason  of  the  dilatory  action  of  the  contractor  for  the  earth  excava- 
tion it  was  not  found  possible  to  more  than  complete  this  excavation  and  the  pro- 
tection of  the  sloping  earth  banks.  Hence,  so  far  as  actual  completed  work  is 
concerned,  the  lift  lock  and  entrance  remain  in  practicidly  the  same  condition  as 
described  in  my  annual  report  for  1897. 

WORK  ON  THB  LIFT  LOCK. 

The  only  work  done  on  the  lock  proper  was  to  complete  the  pointing  of  the 
masonry,  the  setting  of  the  guard-gate  sill,  the  cutting  of  the  grooves  for  the  gate 
anchors,  and  some  other  miscellaneous  cutting,  the  cost  of  all  of  which  work  was 
estimated  and  included  in  the  statement  of  the  total  cost  of  the  lock,  submitted  with 
the  last  annual  report. 

After  the  completion  of  the  masonry  of  the  lift  lock  it  was  decided  to  pave  the 
area  between  the  lower  sills  and  the  bottom  of  the  filling  wells  with  vitrified  brick. 
Thirty  thousand  brick  were  purchased  for  this  purpose  at  Evansville,  Ind.,  and 
delivered  at  Riverton  by  the  U.  8.  S.  Colbert,  at  the  following  cost: 

30,000  brick,  f.o.b.  Evansville,  at  $12  per  M $360.00 

Payroll,U.8.S.CoZ6er« 194.13 

Subsistence,  U.  8. 8.  Co/6tfr« 64.68 

Coal  consumed,  U.  a  8.  Co»er< - 85.70 

Total  cost, 30,000  brick, at $23.60 704.51 

CONSTRUCTION  OP  THB  ENTRANCE  TO  THK  LIFT  LOCK. 

Earth  excavation, — Under  authority  granted  May  10, 1897,  bids  for  the  excavation 
of  the  proposed  entrance  were  received  and  opened  on  June  16)  and  on  June  29  a  final 
contract  was  entered  into  with  John  B.  Neely,  of  Chattanooga,  Tenn.^  for  doing  a 
certain  part  of  the  work  in  sixty  days,  at  26  cents  per  cubic  yard. 

Mr.  Neely  commenced  work  early  in  July  with  a  small  force  and  entirely  inadequate 
plant,  but  signally  failed,  as  will  be  shown  hereafter,  to  complete  the  work  in  any- 
thing like  the  time  agreed  upon.  Under  the  contract  and  specifications,  all  of  the 
materials  taken  from  the  excavation  were  to  be  deposited  in  the  embankments  on 
each  side  of  the  lock,  one  of  which  was  to  be  built  up  above  extreme  high  water  and 
to  be  utilized  for  grounds  and  buildings. 

The  maximum  lift  from  excavation  to  embankment  was  55  feet;  the  mean  direct 
haul  was  900  feet,  and  the  maximum  direct  haul  about  1,250  feet.    Ijie  total  quantity 
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to  be  handled  within  the  sixty  days  was  estimated  at  60,000  cubic  yards,  leaving 
between  12,000  and  15,000  cubic  yards  in  the  protective  levee,  to  be  removed  under 
the  same  contract  when  the  United  States  shall  have  completed  the  masonry  and 
other  work  protected  by  it. 

The  material  to  be  handled  was  fully  and  accurately  described  in  the  specifica- 
tions, and  the  conditions  were  such  as  to  call  for  the  use  of  an  extensive  plaut  and 
UDUsnally  energetic  work.  The  plan  adopted  by  the  contractor  was  to  remove  by 
teams  with  wagons  and  scrapers  all  of  the  material  down  to  the  so-called  quicksand 
stratum,  leaving  the  remainder  to  be  taken  out  with  dump  cars,  loaded  by  hand 
and  operated  by  means  of  two  stationary  engines,  one  located  at  the  extreme  lower 
end  of  the  excavation,  to  pull  the  cars  out  of  the  pit,  and  the  other  on  top  of  the 
dump,  to  pull  them  to  place. 

The  work  done  by  teams  was  carried  on  suocessfhlly,  and  at  a  profit  to  the  con- 
tractor, although  at  a  much  slower  rate  than  the  contract  requirement.  The  work 
done  with  cars  was  very  unsatisfactory,  and  carried  on  at  a  considerable  loss  of 
money  to  the  contractor  and  a  great  loss  of  valuable  time  to  the  United  States. 
The  cars  had  a  capacity  of  2  cubic  yards  each,  and  were  poorly  designed  and  con- 
structed. The  tracks  were  too  light  for  the  weight  carried,  and  the  engines  used 
were  not  sufiBciently  powerful  for  the  work  imposed  on  them.  The  natural  result 
was  that  Mr.  Neely  soon  found  that  he  would  not  be  able  to  complete  his  work  in 
anything  like  the  agreed  time.  He,  consequently,  under  date  of  September  4,  asked 
for  an  extension  of  time  of  thirty  days,  which  was  duly  granted.  On  September  28 
he  made  a  second  application,  and  was  granted  an  extension  of  twenty-two  days.  On 
October  29  a  third  request  was  made,  asking  for  an  extension  of  fifteen  days.  This 
request  also  was  granted,  making  December  1  the  date  of  the  termination  of  the 
contract  Instead  of  September  1,  as  originally  contemplated. 

The  total  quantity  of  earth  handled  was  60,837  cubic  yards,  of  which  15,336  was 
done  in  July,  17,900  in  August,  12,861  in  September,  10,383  in  October,  and  4,357  in 
November  and  December.  None  of  the  materials  encountered  gave  any  particular 
or  unusual  trouble,  except  the  blue  sand  stratum  designated  as  quicksand.  When 
first  encountered  tnis  material  was  full  of  water  and  would  not  hold  up  the  teams. 
After  a  few  days'  exposure,  however,  they  could  again  work  on  it  and  take  off  a  few 
inches.  When  shoveled  into  cars  while  wet  it  formed  a  loblolly,  which  stuck  in  the 
cars  and  had  to  be  shoveled  out  at  almost  as  great  expense  as  to  load  it.  If  time 
had  been  allowed  for  this  material  to  dry  out  or  drain  it  eonld  have  been  handled 
readily,  but  under  the  circumstances  it  proved  a  very  diflicnlt  and  expensive  under- 
taking. 

Book  exeavaiitm  and  dry  protective  $lape  walU. — In  order  to  protect  the  side  slopes  of 
the  excavatiou,  which  were  left  at  a  slope  of  1  on  1,  by  special  arrangement  with  the 
earth  excavation  contractor  a  small  area  of  bed  rock  was  stripped  at  the  end  of  the 
north  wall  of  the  lock,  a  guy  derrick  set  up,  and  the  work  of  building  the  dry 
protective  walls  was  commenced  on  September  27.  As  soon  as  the  contractor  was 
out  of  our  way  additional  derricks  were  set  np,  and  after  getting  fairly  started  this 
work  was  kept  right  up  with  the  excavation,  and  the  slopes  were  protected  so  that 
no  serious  slides  occurred. 

This  method  of  doing  the  work  was  necessarily  exi>ensive  and  disadvantageous,  in 
that  we  were  able  to  work  only  a  small  force  and  could  only  excavate  such  rook  as 
could  be  immediately  built  into  the  protective  walls.  The  presence  of  the  contractor 
confined  ns  to  a  limited  area  and  made  it  impossible  to  utilize  our  cable-way  plant 
in  disposing  of  the  spoil. 

The  completed  protective  walls  hare  a  height  of  about  15  feet  and  a  width  of  10 
feet. 

The  total  quantity  and  detailed  cost  of  this  work  was  as  follows: 

8.200  cubic  yards  rock  excavation,  labor $2,234.44 

Explosives,  coal,  and  plant 970.22 

Total  cost,  8.200  cubic  yards,  at  $1 3,204.66 

4,700  cubic  yards  dry  protective  walls,  labor $858. 79 

Plant  and  coal 260.70 

Total  cost,  4,700  cubio  yards,  at  SSi  cents 1, 119.49 

Grand  total 4,824.16 

Ab  soon  as  the  contractor  removed  his  plant  preparations  were  made  for  ntilizine 
onr  cable- way  plant  for  handling  the  rook  excavation  and  for  depositing  the  spoil 
immediately  south  of  the  entrance. 

Just  aa  our  arrangements  were  completed,  and  before  the  cable  way  was  n^;^^ 
niiwgBally  aarly  freshet  occurred  in  the  TenAeasee  Biver,  duxing  which  a  stage  of  12.5 
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feet  was  attained.  The  new  portion  of  the  protective  levee  settled  badly,  and  on 
the  night  of  December  24,  when  the  river  was  highest,  a  break  occurred  at  the  upper 
end  of  the  levee,  filling  the  pit  with  water  and  censing  an  entire  cessation  of  work. 
The  break  was  about  50  feet  wide,  and  the  levee  was  washed  ont  to  a  2-foot  stage  on 
the  gauge. 

The  river  fell  almost  immediately  to  a  low  stage,  and  no  difiaculty  would  have  been 
experienced  in  closing  the  break  and  continuing  the  work ;  but  after  serious  con- 
sideration of  the  matter  it  was  decided,  in  view  of  the  cost  of  rebuilding  the  levee 
and  pumping  out  the  pit,  and  of  the  uncertainty  of  a  continued  low-water  period,  to 
cease  all  work  until  such  a  time  as  reasonable  assurance  could  be  had  that  the 
entrance  oonld  be  completed  without  interruption.  This  decision  was  fully  justified 
by  subsequent  happenings,  which  showed  that  the  time  necessary  to  complete 
arrangements  for  proceeding  with  the  work  would  hardly  have  elapsed  before  a  sec- 
ond freshet  occurred ;  and  since  then  we  have  had  a  number  of  similar  freshets  which 
would  have  flooded  the  work  and  caused  more  or  less  damage  and  expense. 

Materials  for  entrance, — Early  in  the  fall  of  1897,  while  there  was  still  hope  of 
being  able  to  complete  the  entrance  during  the  season,  arrangements  were  made  for 
securing,  or  producing,  all  of  the  materials  necessary  for  this  purpose.  It  was  esti- 
mated uiat  in  addition  to  the  materials  on  hand  approximately  the  following  quan- 
tities would  be  required: 

Stone cubic  yards..  8,000 

Cement,  natural barrels..  6,000 

Cement,  Portland do 800 

Sand cubic  yards..  1,750 

Stone. — ^The  class  of  masonry  proposed  contemplates  a  rough -pointed  face,  with 
one-half  inch  joints  and  beds  cut  back  10  inches.  The  backing  is  to  consist  of  heavy 
rubble  and  concrete.  For  the  cut-face  stone  the  limestone  and  sands  tone  on  hand, 
with  the  choice  stone  obtained  from  other  sources,  has  been  used.  For  backing  it 
was  decided  to  use  the  cheapest  available  stone,  in  connection  with  as  much  as 
possible  of  the  suitable  rubble  and  concrete  stone  from  the  rock  excavation. 

A  careful  canvass  of  the  situation  resulted  in  the  conclusion  that  about  2,000  cubic 
yards  could  be  purchased;  that  about  2,000  cubic  yards  could  be  obtained  from  the 
excavation,  and  that  about  4,000  cubic  yards  could  be  obtained  from  other  sources. 
Bids  were  ^ked  for  for  the  delivery  at  Kiverton  of  4,000  cubic  yards  of  suitable 
stone.  Those  received  from  responsible  bidders  were  considered  too  high,  and  the 
only  really  satisfactory  bid,  as  regards  price,  was  from  parties  without  experience, 
money,  plant,  or  open  quarry.  It  was  consequently  decided,  after  an  investigation 
of  the  limestone  ledges  at  Cherokee,  a  short  distance  below  the  sandstone  quarries 
heretofore  operated  by  the  United  States,  to  reject  all  bids,  and  to  produce  the  stone 
from  these  ledges  by  hired  labor.  The  fact  that  the  switch  bunt  by  the  United 
States  in  connection  with  the  operation  of  the  sandstone  quarry  liad  not  been 
removed,  and  ran  within  150  yards  of  the  proposed  opening,  contributed  largely  to 
this  decision. 

The  quarry  consists  of  one  8-foot  ledge  and  two  4-foot  ledges  of  hard,  flinty  lime- 
stone, covered  with  from  4  to  16  feet  of  loose  rock  and  earth.  The  stone  is  hard  to 
cut  and  not  particularly  desirable  in  an^  way,  but  it  will  make  excellent  backing, 
and  by  selection  will  afford  sufficient  face  stone  and  coping  for  our  purposes.  The 
quarrv  was  opened  up  in  October,  and  although  comparatively  little  stone  was 
actually  produced,  it  is  thought  that  sufficient  has  been  stripped,  ready  for  quarry- 
ing, to  furnish  all  that  will  be  needed  for  the  entrance.  It  was  intended  to  quarry 
and  ship  all  of  the  stone  to  Riverton  at  once,  but  the  cold  weather  in  Dc^cember 
developed  the  fact  that  the  green  stone  was  seriously  affected  by  freezing  when  the 
temperature  was  below  18  degrees,  so  it  was  decided  to  cease  all  work  at  the  quarry 
until  active  operations  were  resumed  at  the  lock  site. 

The  approximate  cost  and  quantity  of  work  done  is  shown  below : 

Prospecting : 

Labor $49.86 

Materials 4.28 

$53.68 

Plant,  derricks: 

Labor 286.50 

Materials,  etc 298.11 

Tracks,  etc. : 

Labor 219.88 

Materials,  eto 10.80 

814.79 

Quarry  superintendent 281.08 
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Strip 

ftbor $1,232.46 

Materials,  etc 141.66 

$1,374.12 

Quarrying,  351  cnbio  yards: 

Labor 400.00 

Materials 20.00 

420.00 

Loading,  349  cnbio  yards : 

Labor 155.45 

Freight,  etc 486.80 

642.25 

Qnarrv  privilege,  351  cable  yards,  at  7  cents 24.57 

Knox  blasting  system  royalty,  28  oars,  at  $1.20 33.60 

Total 3,644.04 

In  addition  to  the  above,  1,680  cubic  yards  of  limestone,  quarried  by  the  original 
contractors  for  the  lock,  was  purchased  at  the  Keller  qaarry  on  the  river,  25  miles 
above  Riverton ;  121.52  cubic  yards  of  scabbled  sandstone  on  the  ground  at  River- 
ton  was  purchased  of  the  receiver  for  the  contractors,  and  33.36  cubic  yards  of 
limestone  shipped  to  Riverton  for  the  main  lock  construction,  but  owing  to  injury 
by  frost  not  accepted,  was  purchased  of  the  Fossick  Company. 

The  Keller  stone  was  taken  at  the  quarry,  so  it  was  necessary  for  us  to  load  and 
transport  it  to  Riverton.  The  existing  quarry  plant  was  repaired  and  renewed  for 
the  puipose  of  loading  the  United  States  barges,  which  were  towed  to  Riverton  by 
the  U.  S.  8.  Colbert,  where  the  stone  was  unloaaed  onto  the  oars  of  the  Northern 
Alabama  Railway  and  switched  by  them  to  the  lock  site. 

The  work  done  by  the  steamer  Colbert  in  handling  this  stone  over  the  Colbert  and 
Bee  Tree  Shoals  is  worthy  of  special  mention,  and  indicates  to  what  extent  the  river 
might  be  used  in  low  water  with  a  properly  designed  plant.  Between  July  20  and 
August  20  the  Colbert  made  twenty-nve  round  trips  with  stone,  bringing  down  forty- 
three  loaded  barges,  carrying  a  total  of  1,668  cubic  yards,  weighing,  approximately, 
3,650  tons,  giving  an  averaee  of  140  tons  per  trip,  or  85  tons  per  barge.  The  following 
statement  shows  the  number  of  trips  made,  tne  number  of  barges  in  each  tow,  the 
cubic  yards  on  each  barge,  and  the  readings  of  gauges  No.  1  and  No.  4  when  trips 
were  made : 


Detailed  etatement  of  work  done  bp  ike  Colbert  in  tawing  etone  from  ike  Keller  quarry  to 

Biverton. 


B«g«s. 

Cublo 
yards. 

Ganges. 

Data. 

Eiverton. 

^JST 

1897. 
July  ao 
21 

212 

8L79 
26.01 
42.54 
29.45 
36.18 
52.42 
83.47 
67.27 

110.38 
67.11 
94.87 
31.36 
65.06 
66.14 
74.30 
63.97 
65 

70.97 
82.54 

139.66 
95.58 
93.56 
94.63 
68.69 
75.14 

8.8 
5 
6 

4.8 
4.2 
4.8 
6.7 
9.6 
9.1 
6.7 
6 

8.8 
8.1 
2.4 
2 

1.9 
2 

1.7 
2 

2.6 
8.2 
2.8 
1.6 
1.2 
.8 

2.8 

206    

2.7 

22 

213 

2.7 

24 

211 

2.6 

26 

206 

2.4 

27 

2U 

2.8 

28 

212,213 

8.4 

29 

211 

4  1 

80 

212,213 

8.7 

81 

211 

8 

Aug.    1 

212,218 

2.6 

211 

2.8 

212,218 

2 

210,211 

1.8 

212,213      

1  7 

210,211 

1  6 

212,213 

1.6 

209,210        

1  6 

10 

213. 

1.7 

12 

210  211  212.213  

2 

14 

212,213     

2.1 

16 

210,211 

1.7 

17 

212,213             - 

1.5 

18 

210,211 

1.4 

20 

210  212.218         -     .--- •. 

L2 

Total          ......r^-. T rrr, 

1,668.06 
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The  channel  over  the  shoals  is  narrow  and  orooked,  makine  it  necessary  to  doable 
trip  on  low  stages.  When  the  gauge  read  less  than  2  feet  tne  steamer  and  barges 
rubbed  the  bottom  frequently,  but  never  hard  enough  to  do  serious  damage. 

The  detailed  cost  of  this  work  and  of  all  stone  purchased  was  as  follows: 

1,668  cubic  yards  rough  limestone,  at  80  cents $1,334.40 

Labor,  loading,  etc.,  quarry,  at  70  cents 1,169.37 

Labor,  unloading,  etc.,  Riveiton,  at  30  cents 609.98 

Switching  136 cars,  at$2 272.00 

Towing — 

CoZfcerft  orew 1784.00 

SubsiBtenoe 18L62 

Coal 229.05 

1,194.57 

1,668       cubic  yards,  at  $2.70 4,480.32 

121. 52  cubic  yards  scabbled  sandstone  purchased,  at  $4 486. 07 

33. 26  cubic  yards  limestone  purchased,  at  $2.25 75.78 

1,822.88  5,042.12 

Sand  and  cement. — Bids  were  also  taken  for  deliyering  the  necessary  sand  and 
cement  at  Riverton.  The  contract  for  cement  was  awarded  to  the  Western  Cement 
Company,  of  Louisville,  Ky.,  for  5,000  barrels  of  Louisville  cement,  at  $1.07  per  bar- 
rel, and  for  sand  to  M.  N.  Smith,  of  Spruce  Pine,  Ala.,  for  1,500  cubic  yards  of 
washed  bank  sand;  750  barrels  of  cement  had  been  delivered  at  the  time  work  was 
shut  down. 

Stonecuiting, — ^The  specifications  for  this  work  were  as  follows : 

"The  face  of  the  walls  is  to  be  rough-pointed,  with  projections  not  exoeeding  H 
inches  below  low  water  and  not  exceeding  three-fourths  inch  above  low  water.  The 
beds  and  Joints  are  to  be  one-half  inch  for  10  inches  back  from  the  face.  The  coping 
will  be  tooth -axed  and  show  margin  draft.'' 

It  was  decided  to  use  sandstone  for  facing  the  north  wall,  both  limestone  and 
sandstone  for  the  south  wall,  and  limestone  for  coping. 

A  force  of  cutters  was  organized  in  September,  and  all  the  best  cutters  available 
were  kept  employed  on  the  work  until  late  in  December,  when  it  was  discovered 
that  the  unseasoned  stone  from  Cherokee,  of  which  about  150  cubic  yards  had  been 
cut,  was  being  shattered  by  the  frost.  At  that  time  practicallv  all  of  the  suitable 
sandstone  and  purchased  limestone  on  hand  had  been  cut.  The  total  amount  of 
stone  cat,  as  well  as  the  details  of  cost,  is  given  below : 

Amount  and  ooet  of  etoneouUing  for  entrance  to  lift  lock  at  Biverton,  Ala.,  dmring  the 
fiscal  year  ending  June  SO,  1898, 


Stonecutten*  wages  alone. 

Num- 
ber of 
•tones. 

Total 
cost. 

Cabio 
yards. 

Cost 

per 

cabio 

yard. 

Square  feet  of  eorfaoe  out. 

Kind  of  stone. 

Face. 

Beds  and 
Joints. 

TotaL 

Goat 
per 

Straight  flMse: 

liimMtone 

685 

887 

$2,088.10 
928.10 

1,280.01— 
670. 47— 

$1.81+ 
1.02- 

9,942.79 
4,281.03 

81,681.96 
17,768.97 

41,624.77 
21,995.00 

•^Si 

Totil 

1,072 

8.  OIL  20 

1,800.08- 

L«2- 

14,173.82 

49,446.96 

68,619.77 

047 

Carved  face: 

LimMtone  .......... 

U 
18i 

61.00 
457.40 

2».93- 
240.15+ 

1.70+ 
1.00+ 

229.88 
1,840.81 

775.86 
7,688.08 

1,006.01 
9,968.84 

.06  + 
049 

TAtsl 

148 

608.40 

270.08+ 

1.88+ 

1,889.97 

8,898.88 

10,268.85 

049 

SPECIAL  STONES. 


Arch  and  onlvert: 

Limestone  ........... 

17 

$187.40 

28.88+ 

$4.76- 

279.60 

766.74 

1,046.84 

$0.18  + 

Limestone ........... 

80 
44 

78.60 
86.20 

26.48^ 
89.  OS- 

2.79- 
S.21- 

228.64 
884.17 

1,084.16 
1,626.81 

1,807.69 
1,960.96 

066 

Sandstone 

.04  + 

Total 

74 

169.80 

OS.  61— 

2.44-, 

,     677.71 

2,710.96 

8,27&67 

048 

«^rJ2±«i 

• 

16.40 

9.88+ 

6.01+ 

84.64 

94.24 

1T&88 

.81  + 
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Amowit  mnd  cost  of  9tanecuttlng  far  entrance  to  lift  look  at  Biverton,  Ala,,  dwring  ih€ 
fieoal  year  ending  June  SO,  1898 — Continaed. 

SPECIAL  STONEa-Contlnaed. 


Stoneontters'  wages  alone. 

berof 
stones. 

Total 
ooet. 

Cnbio 
yards. 

Cost 
per 
oubio 
yard. 

Square  feet  of  smfaoe  ont. 

Xindof  Btcne. 

Faoe. 

Beds  and 
Joints. 

TotaL 

Cost 
per 

XT 

Wheel  pit: 

liimeetone .......... . 

47 
87 

$122.20 
94.  AO 

5«L  OS- 
es. 82- 

$2.16- 

L76+ 

418.15 
870.60 

1,887.68 
1,768.88 

2.805.88 
2,123.88 

$0.06  + 

Sandstone 

.04  + 

Total .,..r 

84 

210.60 

110.47- 

1.96+ 

788.66 

8,641.01 

4,429.66 

.048 

Total  apedal 

183 

670.20 

214.24- 

2.66+ 

1,710.60 

7,211.95 

8,922.66 

.06  + 

tera' wa«e8 

Total  oost  for  labor, 
acabblera,    ana 
f!r>r6iDen 

1,403 

<089.80 

8,018.89 

867.04 
7,504.00 

2,844.57 

L74+ 

1.28+ 

.16+ 
8.20 

17,754.89 

65,056.28 

82,810.67 

.049 

.038+ 
.004+ 

Toial  cost  for  plant 

'Tnlml  AAst  for  stonA 

.090+ 

Grand  total 

1,403 

14,009.78 

2,844.57 

&38+ 

17,764.39 

66,056.28 

82.810.67 

.181 

The  cost  for  plant,  labor,  other  than  stonecntters,  and  stone  has  not  been  diyided 
for  the  yarions  kind  of  stone  ont,  and  the  costs  given  above  are  the  totals  and  aver- 
ages for  the  year. 

There  yet  remains  to  be  cat  for  the  entrance  225  cnbie  yards  of  coping  and  about 
650  yards  of  face  stone. 

Masonry, — ^At  the  time  the  work  was  shut  down  the  masonry  work  had  jnst  been 
actually  beg^nn.  About  50  feet  of  foundation  excavation  had  been  prepared  at  the 
end  of  the  south  lock  wall,  and  about  50  cubic  yards  of  masonry  and  concrete  had 
been  placed. 

Quite  extensive  preparation  had  been  made  for  pushing  this  work.  Suitable  tracks 
for  conveying  materials  to  the  derricks  had  been  laid,  and  5  stiff-leg  derricks,  each 
covering  a  length  of  100  feet  of  wall,  were  in  process  of  erection.  These  derricks  are 
set  on  top  of  the  dry  protective  walls  at  an  elevation  of  about  25  feet  above  the  bot- 
tom,  and  so  arranged  as  to  be  useful  for  removing  the  excavated  rock  and  for  stor- 
ing materials,  as  well  as  for  building.  With  all  the  materials  at  hand  it  is  thought 
that  the  masonry  can  easily  be  completed  in  three  months. 

The  coit  of  these  preparations,  as  well  as  the  materials  accumulated,  was  as  follows : 
Setting  derricks: 

Labor $677.55 

Materials 272.00 

$849.55 

Setting  np  oableway : 

Labor 860.28 

Materials 90.26 

440.53 

Weeping  tubes 62.50 

8an^  97.5  cubic  yards 131.72 

Cement,  850  barrels 1,147.50 

Unloading  and  handling  cement  and  sand 66  61 

Setting  masonry 78.89 

Total 2,772.30 

EmbcnkmtnU, — Since  closing  down  the  work  a  small  force  has  been  constantly 
engaged  getting  the  embankments  into  shape  and  protecting  them  with  Bermuda 
grass.  The  large  percentage  of  quicksand  in  the  fill  makes  it  difiQcult  to  hold  the 
embankments  in  shape  and  to  prevent  the  washing  out  of  the  quicksand.  The  plan 
finally  adopted,  and  which  gave  excellent  results,  was  to  surface  the  slope  with  a 
depth  of  li  inches  to  2  inches  of  clay ;  then  plant  the  Bermuda  roots  in  rows,  along 
with  a  considerable  quantity  of  oats ;  then  cover  the  whole  with  a  thin  layer  of  clay, 
finally  completing  the  work  by  pounding  and  tamping  it  thoroughly  with  the  backs 
of  shovels.  At  this  writing  the  slopes  are  completely  covered  by  uie  oats,  and  the 
Bermuda  grass  is  growing  and  spreading  out  rapidly. 
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The  embankment  on  the  sonth  side  of  the  lock  is  completed  np  to  a  height  of  26 
feet  above  the  lock  walls  and  affords  a  space  100  by  400  feet  for  bnildings,  etc. 

On  the  north  side  the  top  height  is  abont  12  feet  above  the  lock  walls. 

A  system  of  waterworks  has  oeen  erected;  consisting  of  a  small  pomp,  connected 
with  a  6,000-gaIlon  tank  on  the  sonth  embankment.  JPipes  with  snitable  hose  con- 
nections are  extended  the  full  length  of  each  embankment  for  the  purpose  of  water- 
ing and  caring  for  the  sodded  slopes. 

The  following  sommary  gives  the  total  amount  and  cost  of  work  done  during  the 
fiscal  year: 

Superintendence  and  office  expenses : 

Services $3,895.43 

Miscellaneous 326.37 

$4,221.80 

Watchmen  and  care  of  plant : 

Labor 1,316.88 

Miscellaneous 66.20 

— ■ 1,371.08 

Gauges 133.87 

Miscellaneous  cutting  and  work  on  main  lock,  including  last 
report: 

Labor 321.82 

Miscellaneous 386.30 

708.12 

Brick  for  paving  in  main  lock 704.61 

Care  of  embankments : 

Labor 1,223.26 

Miscllaneous 64.06 

1,277.31 

Expenses  due  to  high  water: 

Labor 634.62 

Miscellaneous 123.92 

758.44 

Additions,  repairs,  and  renewals  of  plant : 

Labor 199.32 

Miscellaneous 1,133.98 

1,333.30 

Entrance  to  lift  lock : 

Miscellaneous  preparations 279.07 

Entrance  excavation,  60,837  cubic  yards 14, 216. 86 

Entrance  excavation,  supervision,  and  inspection 649. 27 

16,144.20 

Rook  excavation,  3,200  cubic  yards : 

Labor 2,234.44 

Miscellaneous 970.22 

3,204.66 

Dry  protective  walls,  4,700  cubic  yards : 

Labor 868.79 

Miscellaneous 260.70 

1,119.49 

Masonry — ^preparation  and  materials : 

Labor 1,068.33 

Materials 1,703.97 

2,772.30 

Stone  purchased,  1,822.88  cubic  yards 6,042.12 

Stone  quarried  and  delivered  at  Kiverton,  350  cubic  yards 3, 644. 04 

Stonecutting,  2,345  cubic  yards,  at  $3.19 7,466.73 

Total 48,900.47 

Construction  fnateriaU  on  hand, — The  following  statement  gives  the  quantity  and 
value  of  construction  materials  on  hand  at  the  end  of  the  hsoal  year,  available  for 
the  construction  of  the  entrance: 

Band,  276  cubic  yards $397.50 

Cement,  862  barrels 1,214.11 

Miscellaneous 62.50 

Cut  stone,  2,345  cubic  yards 14,969.73 

221.52  cubic  yards  scabbled  sandstone 886.07 

349  cubic  ^ards  rough  limestone  (Cherokee) 3,644.04 

807.36  cubic  yards  rough  limestone  (miscellaneous) 976. 33 

Total 22,149.28 
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POWBB  HOUSE  AND  OPERATING  MACHINBRT  FOR  LUTT  LOCK. 

In  oonnection  with  the  oonstraotion  of  the  entranoe,  it  wae  necessary  to  determine 
the  size  of  openings  to  be  left  in  the  walls  for  the  escape  of  the  tail  water  firom  the 
tarbine  wheels  to  be  installed  for  furnishing  the  power  for  operating  the  gate 
machinery  and  for  pnmping  out  the  lock  for  repairs,  etc.,  and  it  was  desirable  at 
the  same  time  to  design  and  constmct  at  least  the  foundations  for  the  proposed 
power  hoQse.  A  very  complete  study  and  discussion  of  the  questions  involved 
resulted  in  the  conclusion  that  the  size  of  the  power  plant  and  the  consequent  size 
of  the  openings  would  depend  practically  upon  the  necessity  of  emptying  the  lock 
quickly  for  repairs  rather  than  on  the  power  necessary  for  the  operation  of  the 
gate  machinery. 

Based  on  these  conclusions,  sketches  were  prepared,  and  approved  by  you,  for  a 
power  house  of  the  following  description : 

The  building  is  located  8  feet  south  of  the  face  of  the  south  entrance  wall  and 
15  feet  west  of  the  guard  gate  recess  corner.  Its  outside  dimensions  are  19  feet  north 
and  south  by  23  feet  east  and  west^  giving  a  turbine  floor,  at  reference  25,  14^  by  17 
feet,  and  a  machinerv  floor^  at  reference  38,  16  by  20  feet.  Provision  is  made  for 
installing  two  25-inch  turbine  wheels,  one  24-inch  by  15-foot  accumulator,  and  two 
suitable  power  pumps.  The  wheel  pit  is  8  by  12.5  feet  and  connects  with  the  water 
in  the  lock  entrance,  through  an  arched  opening  8  feet  wide  by  7  feet  high.  An 
opening  of  this  size  will  provide  for  the  disposal,  without  loss  of  power  from  this 
source,  of  the  tail  water  from  two  25-inch  turbines,  working  under  a  head  of  15  feet 
and  furnishing  105  horsepower.  Under  greater  heads  greater  power  can  be  realized, 
but  the  efficiency  of  the  wheels  will  not  be  so  great. 

The  specific  design  of  the  building  was  not  attempted,  but  it  is  proposed  to  pro- 
vide against  the  complete  submergence  of  the  building  during  extreme  high  water. 

OPERATING  POWER  FOR  GATE  AND  VALVE  ENGINES. 

At  your  suggestion  the  matter  of  operating  the  hydraulic  gate  and  valve  engines 
by  direct  pressure  from  a  tank  or  reservoir,  located  at  an  elevation  on  the  liills 
adjoining ihe  lock  site,  was  investigated  and  reported  on  in  detail  August  28,  1897. 

The  result  of  this  investigation  was,  brieflv,  as  follows : 

By  elevating  a  tank  about  50  feet  above  a  hill  situated  4,100  feet  east  of  the  lock 
and  900  feet  south  of  the  canal  right  of  way,  a  sufficient  head  to  insure  an  effective 
engine  pressure  of  100  pounds  per  square  inch  can  be  secured.  This  plan  entails  the 
construction  of  about  1  mile  of  10-inch  water  main,  the  erection  of  a  20,000-gallon 
water  tank,  and  the  installation  of  a  small  pumping  plant. 

The  size  of  the  necessary  engines  will  be,  approximately,  as  follows : 

Lower  gate  engine  cylinder,  20^  inches  diameter  by  9-foot  6-inch  stroke. 

Upper  gate  engine  cylinder,  13f  inches  diameter  by  9-foot  6- inch  stroke. 

Yalve  engine  cylinder,  Hi  inches  diameter  by  32-inch  stroke. 

This  method  appears  to  have  many  advantages  over  operating  by  pump  pressure, 
either  direct  or  through  accumulators,  and  should  be  given  full  and  careful  oondid- 
eration  before  finally  deciding  the  matter. 

WATERSHED  AND  DRAINAGE. 

The  matter  of  providing  proper  drainage  faoilities  for  takine  care  of  the  rainfall 
which  ma^  find  its  way  into  the  canal  has  been  the  subject  of  a  careful  study  and 
investigation,  and  was  reported  on  at  length  under  dates  of  September  6, 1897,  and 
April  1, 1888.  The  conclusions  reached  aud  suggestions  offered,  which  have  met  with 
your  approval  and  that  of  the  division  engineer,  were  as  follows : 

That  the  Buerki-Zie^ler  and  the  McMath  Catchment  Basin  formulas,  by  reason  of 
their  form  and  of  the  circumstances  attending  their  derivation,  are  better  suited  to 
the  determination  of  the  maximum  rate  of  flood  discharge  for  the  Colbert  Shoals 
Canal  Basin  than  any  of  the  other  numerous  formulas  in  use ;  that  for  areas  of  i  he 
nature  and  extent  of  this  one  the  coefficient  '*C"  can  be  given  a  value  of  0.50  in 
both  formulas;  that  the  maximum  rate  of  flood  discharge  from  the  district,  due  to 
a  rainfall  at  the  rate  of  3  inches  per  hour,  can  be  safely  and  reasonably  taken  at 
3,050  cubic  feet  per  second. 

Based  on  the  maximum  rate  thus  obtained  and  the  configuration  of  the  basin,  it 
was  suggested  to  allow  the  discharge  directly  into  the  canalof  as  much  area  as  could 
be  safely  cared  for  by  its  reservoir  capacity  and  the  flow  through  the  valves  at  the 
lift  lock,  and  to  carry  the  drainage  from  the  remaining  area  directly  to  the  river  by 
means  of  suitably  disposed  culverts  constructed  under  the  canal ;  the  inner  ends  to 
be  so  protected  by  levees  as  to  prevent  any  backwater  firom  the  river  finding  its  way 
into  tiie  oanad  through  them. 
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Under  this  plan  only  the  fire  lower  oreekg,  or  indiyidnal  drainage  dietrictB,  ar« 
to  be  proYided  with  calverts.  For  an  assnmed  mazimnm  velocity  of  6  feet  per  sec- 
ond these  onlyerts  wUl  have  oross-seotional  areas  of  from  65  to  225  square  feet.  The 
discharge  from  8^000  acres  will  be  carried  by  the  canal  and  from  6,500  acres  by  eol- 
▼erts  to  the  river. 

OANAL  Ain>  BMBANKMEKT  BSCnONS. 

The  high  water  of  March^  1897,  gave  rise  to  a  set  of  conditions  very  different  from 
those  nnaer  which  the  original  project  for  the  canal  was  prepared,  and  made  it  neo- 
eesary  to  reconsider  the  whole  matter  of  the  construction  of  the  canal  and  its  embank- 
menty  as  well  as  the  gaard  lock. 

After  a  thorough  oral  discussion  of  the  matter  with  you  I  submitted,  on  February 
15  and  23,  1898,  reports  embodying  this  discussion  and  describing  a  proposed  form 
of  cross  section  and  manner  of  constructing  the  canal. 

The  canal  section  contemplates  a  bottom  width  of  118  feet,  a  low-water  width 
/  (reference  83.5)  of  150  feet,  and  side  slopes  of  2  to  1,  properly  protected  by  riprap 

5aving.  At  reference  87.5,  on  the  river  side,  a  berme  or  towpath  10  feet  wide  is  left, 
'he  embankment  begins  at  the  outer  edge  of  the  towpath,  and  has  a  height  of  3  feet 
above  high  water  of  1897.  The  top  widui  is  10  feet  and  the  side  slopes  are  8  to  1. 
It  is  proposed  to  make  a  continuous  earth  embankment  and^  except  for  a  low  core 
wall  through  the  center  of  the  embankment  where  it  occupies  the  bed  of  the  river, 
not  to  use  any  masonry. 

It  is  found  that  there  will  be  a  great  deficiency  in  the  material  for  building  the 
embankment.  This  is  to  be  provided  for  by  widening  the  canal  where  the  deficiency 
makes  it  necessary.  This  widening  will  result  in  an  increase  of  nearly  40  per  cent 
in  the  average  width  of  the  canal,  and  is  so  distributed  as  to  make  five  long  pools, 
ranging  from  800  to  500  feet  wide.  To  put  this  plan  into  effect  will  involve  tne  pur- 
chase of  at  least  125  acres  of  additional  right  of  way. 

OUABD  LOOK. 

The  plans  and  project  for  the  construction  of  the  guard  lock  prepareA  by  Mr. 
D.  W.  Church,  under  the  direction  of  Capt.  Theo.  A.  Bmgham,  Corps  of  Engineers, 
United  States  Army,  and  submitted  to  you  in  March,  1896,  were  complete  in  every 
detail,  and  for  the  conditions  then  imposed  left  little  to  be  desired. 

These  plans  have  been  under  consideration  at  various  times,  but  as  no  funds  were 
available  for  the  prosecution  of  the  work  it  was  thought  advisable  to  defer  finid 
action  on  their  adoption.  This  delay  has  since  proved  quite  fortunate,  for,  by 
reason  of  the  new  conditions  established  by  the  flood  of  1897,  it  has  been  necessary 
to  reconsider  the  whole  matter. 

As  a  preliminary  to  the  final  design  for  the  guard  lock,  the  question  of  the  form 
and  tvpe  of  gates  to  be  used  has  been  thoroughly  canvassed  and  reported  on  to  you, 
as  follows : 

March  29, 1898 :  A  discussion  of  the  various  forms  and  types  considered  suitable 
for  use  as  main  gates  for  the  guard  lock,  recommending  the  adoption  of  steel,  verti- 
cally framed,  straight  mitering  gates.  This  recommendation  met  with  your  approval, 
and  on  your  recommendation  was  approved  by  the  Chief  of  Engineers,  United 
States  Army,  April  12, 1898. 

July  1, 1897:  A  report  and  design  for  caisson  guard  gates  80.5  feet  high,  12.5  feet 
wide,  and  86  feet  long. 

April  12, 1898 :  A  second  report  upon  the  same  design. 

April  15, 1898:  A  discussion  of  the  stability  of  the  caisson  gates  above  referred  to. 

April  21, 1898 :  A  discussion  and  preliminary  designs  for  caisson  guard  gates,  21  feet 
high,  with  lu^gument  in  favor  of  the  adoption  of  this  height. 

April  28, 18% :  A  reconsideration  of  the  guu^-gate  question,  with  a  preliminary 
design  for  steel,  vertically  framed,  straight  mitering  guard  gates,  20  feet  clear  height 
above  sill. 

The  whole  matter  was  submitted  to  the  Chief  of  Engineers,  United  States  Army, 
with  the  recommendation  which  was  iu>proved  May  24, 1898,  that  steel,  vertically 
framed,  straight  mitering  guard  gates  about  21  fbet  high  be  used. 

The  settlement  of  these  preliminary  questions,  and  your  decision  to  use  the  form  of 
operating  engines  and  valves  adopted  for  the  lift  lock  and  to  provide  for  a  possible 
maximum  flood  height  of  8  feet  above  that  of  1897,  made  it  possible  to  proceed  with 
the  plans  and  project  for  the  guard  lock.  This  was  done  at  once,  and  on  June  13, 
1898,  complete  plans  and  project  were  submitted  for  your  consideration,  and  on  June 
18, 1898,  forwarded  by  you  to  the  Chief  of  Engineers,  United  States  Army,  with  the 
recommendation  that  they  be  approved  and  adopted. 
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The  main  features  of  the  design  are  as  follows : 

The  lock  is  of  the  same  general  form  and  horizontal  dimensions  at  the  lift  lock,  Tit : 

Feet 

Length  between  hollow  qnoins 860 

Width 80 

Depth  on  sills  at  extreme  low  water 6 

The  main-lock  chamber  walls  are  99^  feet  high  above  the  sills,  and  to  designed  that 
for  the  combined  pressure  due  to  water  standing  at  reference  67.0  behind  ana  at  refer- 
ence 6E3.0  in  front  of  the  walls,  and  dne  to  dry  earth  level  with  the  top  of  the  walls 
(calcnlated  bv  the  Rankine  formula)  that  the  center  of  pressure  will  always  feJl  at 
or  ioside  of  the  outer  limit  of  the  middle  third  of  the  base. 

The  entrance  and  other  retaining  walls  are  designed  to  resist  earth  pressure  alone, 
and  for  the  same  restrictions  regarding  the  center  of  pressure  as  the  main  walls. 

Owing  to  the  comparatively  small  head  under  whicn  this  lock  will  be  operated,  it 
was  not  thought  advisable  or  necessary  to  extend  the  filling  and  emptying  culverts 
the  full  length  of  the  main  walls.  The  filling  culverts  have  consequently  been  simply 
carried  around  the  upper  main  gates,  having  one  8  by  7i  foot  opening  above  and  three 
4i  by  4^  foot  openings  immediately  below  the  upper  fates.  The  emptying  culverts 
are  constructed  around  the  lower  gates  and  have  one  8  by  7i  foot  opening  above  and 
below  the  gates. 

Straight,  vertically-framed  mitering  gates,  constructed  of  steel,  are  to  be  used 
throughout.  The  main  gates  are  88|  feet  nigh  above  the  sills ;  the  upper  ffuard  gates 
are  20  feet  high  above  the  sUL  and  the  lower  guard  gates  are  15  roet  nigh  above 
the  sill. 

The  entrance  £rom  the  river  is  similar  in  form  to  that  designed  by  the  Board  of 
Engineer  Officers,  United  States  Army,  and  adopted  for  the  lift  lock.  The  walls  are 
21  feet  high  above  the  sills.  The  south  wall  is  in  the  extension  of  the  south  lock 
wall,  and  ffoes  out  to  the  river,  a  distance  of  260  feet  from  the  guard-gate  recess. 

The  nortn  wall  is  curved  to  the  left  on  a  radius  of  40  feet  through  &  degrees,  and 
then  extends  straight  to  the  river.  It  has  a  total  length  firom  the  guard-gate  recess 
of  98  feet.  Both  walls  end  in  a  solid  masonry  pier  15  feet  in  diameter.  The  entrance 
from  the  canal  is  formed  byourved  walls  of  60  feet  radius,  beginning  5  feet  from  the 
lower  guard-gate  recess.    These  walls  are  of  the  same  height  as  tlie  main  walls. 

The  extreme  length  of  the  structure  is  901  feet.  The  plans  above  described  have 
not  yet  received  the  formal  approval  of  the  Chief  of  Engineers,  United  States  Army. 

AMeorologieal.'-Jn  May,  1^,  the  United  States  Weather  Bureau  established  a 
rain  gauge  at  Biverton,  which  has  since  been  regularly  read  by  some  one  connected 
with  this  office  and  reported  to  the  proper  authorities. 

The  following  is  the  record  of  the  monthly  and  exceptional  rainfaUt  for  the  year: 

Manihlff  and  mcepU&nal  pnof/piiaUam  at  Binerian,  Ala,,  dmriag  /Ucal  jfear. 


Henth. 


TotsL 


Greatest  fiOL 


Amoimt.    Date. 


BemArks. 


1897. 
July 

Angnst 

Bepiember 

(kitober 

Horember 

December 

1896. 

Jannsiy 

Febmary 

Maroh 

April 

Miy 

June 

Total 


IimAm. 

S.1B 

6.47 
0.00 
1.70 
0.68 
8.02 

8.28 
2.64 
4.80 
4.44 

8.06 
.00 


IneKti, 
0.68 


2.00 


is' 


Bain  nnge  eetabliabed 
]iaj24,1897. 


1.07 
2.00 
1.60 

2.21 
1.00 
1.00 
2.46 
.70 
.82 


48.22 


OmeraU'—A  fail  idea  of  the  extent  to  which  the  river  is  made  nte  of  by  steamboats 
can  be  gained  by  an  examination  of  the  following  statement,  which  gives  the  names 
of  all  the  boats  landing  at  or  passing  Biverton  during  the  year,  the  number  of  tnps 
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made  to  Riyerton  and  oyer  the  Colbert  and  Bee  Tree  Bhoala,  also  the  lowest  stage  at 
yrhioh  the  paesage  oyer  the  ahoals  was  made : 

IA9i  <^  hoaU  and  tri^  wiode  to  BiverUmf  Ala,,  amd  aver  Colbert  SkoaU,  Tenneeeee  Biver, 
dwrim§  year  emd^mg  April  SO,  1898, 


Kamber  of  tripe 
made— 


ToBiTer-     Over 


Lowest 

•tMeOTOT 
•DOftU, 

Birerton 
gMige. 


BeMla  Smith 

Charley  MoDoudd . . 
Cltj  or  CbAttMiooge 
Cityof  PftdQoah.... 
Cm  of  SftTMixiah  ... 

Citj  of  8]i«a«ld 

Clyde 

cabert(U.&S.).... 

Dolphin 

GUdys 

OoldenrodCU.&B.). 

Jacob  Henningt 

Jake  Hetherlngton.. 
Kingman  (U.  8.  S.)  .. 
LooEoat(U.a8.)-.- 

Lora 

LnkePtyor 

Lyda.... 

MoPheraon  (U.  8. 8.) 
Mayflower 
P.  A.  8]      ■ 
P.D.St  ^ 
Tennease 

Wash.  HannsoheU 

WblTowIo 

W.J.Bryan 

Total,  28  ateamboeta. 


300 


FS9L 


L9 
7.0 

e.8 

S.4 


S.7 
6.1 
0.8 
14.8 
1.0 
7.0 


0.0 


— 0.« 

a.0 

0.5 
8.4 


2.1 
0.7 


1.0 
— 1.0 
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Very  reapectftLUy,  your  obedient  aeryant^ 


M^|.  Dan  C.  Eikobcan, 

Cerpe  of  Engineere,  U,8,A. 


G.  T.  NELLB6; 

A9$%9tani  Engineer, 


RBPOBT  OF  MB.  J.  B.  BALI*,  INSPBOTOB  OF  DBBDOIKa. 

Chattanooga,  Tbnn.,  JoiitMiry  MB,  t898. 

Majob:  I  haye  the  honor  to  enbmit  the  following  report  of  dredging  done  on  the 
Tenneesee  Biyer,  below  Biyerton,  Ala. : 

The  plant  in  my  charge  was  famished  by  the  Hnse  &  Loomie  Ice  and  Transporta- 
tion Company,  of  St.  L^uis,  Mo.,  under,  contract  with  the  United  States,  and  con- 
sisted of  the  following  pieces: 

One  dredge,  old-style  olntch  machinery,  with  l|-yard  dipper:  1  towboat,  used  in 
moying  plant  and  as  a  quarter  boat:  1  small  steamer  for  handling  scows;  2  dnmp 
scows,  capacity  90  yards  each;  1  fael  barge;  1  harbor  boat  for  storing  ezplosiyes, 
and  other  neceasaiy  appliances.  This  fleet  reported  for  dnty  at  Paducah  on  Mon- 
day, October  4.  Work  was  done  at  the  following  places,  giyen  in  their  sequence  up 
the  riyer  from  Paducah : 

Head  of  Tennessee  Island,  mouth  of  Guess  Creek,  Little  Chain,  bar  below  Gil- 
bertsyille  Bridge,  foot  of  Twenty-seyen  Mile  Island,  foot  of  Three  Mile  Island,  and 
head  of  Twenty-seyen  Mile  Island. 

HBAD  OF  TBNNB88EB  ISLAND. 


This  obstruction  consisted  of  a  cemented  grayel  reef,  running  out  firom  island  into 
channel,  and  seyeral  detached  lumps  of  cemented  nayel.  Fiye  days  were  spent  in 
remoying  this  obstruction.  Three  cuts  were  made,  ayeraffinff  about  300  feeet  in. 
length.    Amount  of  material  remoyed,  1,005  cubic  yards  and  2 large  logs. 
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MOUTH  OF  OUB88  ORBSK. 

At  this  place  loose  bowlden  lying  on  a  hard  bottom  oaosed  steamers  drawing  more 
than  30  inches  to  mb  during  the  low- water  season.  Abont  60  yards  of  bowlders  were 
remoyed,  leaving  the  channel  clear— onr  soundings  showing  i  feet  at  low  water. 

We  passed  over  Big  Chain  Bar,  since  there  is  sufficient  water  oyet  it  for  packet 
boats,  and  to  improye  it  for  towboats  would  require  a  large  amount  of  dredg^g,  as 
the  bar  is  a  yery  long  one. 

IITTLB  CHAOIT. 

This  obstruction  comprises  two  bars— one  at  the  head  of  Little  Chain  and  one  at  the 
foot — and  a  large  number  of  loose  rocks  lying  in  channel.  The  bar  at  the  foot  was 
composed  of  cemented  grayel.  Two  cuts  were  made  widening  the  channel  about  60 
feet.    Materia]  remoyed,  1,060  cubic  yards;  time  consumed  here,  six  days. 

The  upper  bar  consisted  of  loose  gravel.  The  dredge  here,  in  two  days,  moved  1,800 
eublc  yards  of  material,  making  a  out  600  feet  in  length.  Two  days  were  spent  in 
Temovlng  rocks  from  channel.  One  of  these  rocks  contained  72  oubic  feet.  Their 
removal  afforded  a  great  relief  to  navigation. 

BAB  BXLOW  GILBBRTSVIIJUB  BBmOB. 

This  bar  was  near  the  middle  of  the  river  and  was  formed  by  a  sunken  coal  barge. 
Here  we  dredged  1,450  oubic  yards  of  material,  taking  out  what  remained  of  vie 
barge.    Time  spen^  three  days. 

rOOT  OF  TWINTT-SBYXN  MILB  XBLAIID. 

The  channel  here  is  down  the  left  shore,  from  which  were  a  number  of  gravel 
spurs.  These  spurs  were  caused  by  logs  and  drift  piles,  which  aecumulated  gravel. 
We  dredged  oft  these  spurs  and  removed  the  logs.  Material  dredged,  1,560  cubic 
yards;  time,  five  days. 

FOOT  OF  THBBB  MIUB  ISLAIID. 

The  channel,  in  crossing  the  river  here,  passes  over  a  bar,  which  gets  very  shallow 
at  low  water.  The  dredge  made  three  cuts  through  this  bar,  excavating  a  channel 
abont  90  feet  in  width  and  000  feet  in  length.  Material  removed,  4,400  cubic  yards; 
time,  eight  days. 

HXAI>  OF  TWKNTT-SBTEH  MILB  tSLAHD. 

This  place  has  given  steamers  more  trouble  than  anv  other  on  the  river  below 
Hamburg.  There  were  two  bars— one  above  and  the  other  below  the  Government 
liffht.  llie  lower  bar  was  about  700  feet  in  length  and  150  feet  in  width.  The  head 
of  this  bar  was  abont  000  feet  below  the  Oovemment  light.  Here  the  current  sets 
out  strong  from  the  left  shore.  To  safbly  pass  this  place  it  was  necessary  for  a 
steamer  to  lay  a  line  ashore.  We  removed  this  bar,  taking  out  10,770  cubic  yards  of 
loose  and  cemented  gn^vel.  Time,  nineteen  days.  The  upper  bar  is  Just  above  the 
Government  light.  The  outs  through  this  are  about  1.200  feet  in  length.  We  were 
dredging  here  when  the  river  rose,  stoppinff  the  work  for  the  season,  leaving  it  in 
an  unfinished  condition.  Two  cuts  were  made  here,  giving  a  width  of  45  feet.  The 
amount  of  material  removed  was  6,400  cubic  yards  of  cemented  gravel. 

The  total  amount  of  material  handled  by  this  plant  during  the  season  agsregates 
28,965  cubic  yards.    Cost  per  unit,  including  blasting  and  inspector's  services,  29.8 


Very  respeotfiilly,  your  obedient  aeryant^ 

J.  £.  Hall,  Intpeolor  af  Drtdgimg, 
M%|.Dan  C.  Kingman, 

CoT^ of  Enginmn,  U.S. A. 


DDa. 

OPERATING  AND  CARE  OP  MUSCLE  SHOALS  CANAL,  TENNESSEE  RIVEB. 

The  Mascle  Shoals  Ganal  has  been  conBtraoted  in  accordance  with 
the  project  approved  in  1872  and  modified  in  1877.  It  is  divided  natu- 
rally into  two  parts,  locally  designated  as  the  upper  and  low^  divisions, 
the  two  being  separated  by  8  miles  of  river  navigation. 
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The  upper,  or  Elk  Biver  section,  is  a  lateral  canal  which  overcomes 
the  Elk  Biver  Shoals;  it  has  two  locks,  with  a  total  lift  of  23  feet.  It 
consists  of  an  upper  pool,  formed  by  a  rock-fill  dam,  extending  from 
the  lower  end  of  Browns  Island  diagonally  across  the  river  and  then 
parallel  to  the  shore  to  the  first  lock.  Below  the  first  lock  is  the  canal 
trunk,  1  mile  in  length,  and  below  the  second  lock  is  a  dredged  chan- 
nel extending  through  Gilchrist  Ohute.  The  total  length  of  the  Elk 
Biver  division  is  5  miles. 

The  lower  division  consists  of  an  upper  pool,  one-half  of  a  mile  in 
length,  formed  by  an  extension  of  the  canal  embankment  above  Lock  1, 
and  of  eight  intermediate  pools  and  nine  locks,  numbered  from  1  to  9, 
beginning  at  the  upper  end.  The  total  length  is  14^  miles,  and  the 
total  lift  is  85  feet  The  maximum  lift  of  any  lock  is  13  feet,  at  Lock  6. 
The  locks  are  all  of  the  same  size.  They  have  a  total  length  of  380  feet, 
a  clear  width  of  60  feet,  and  a  length  between  hollow  quoins  of  300 
feet.  The  culverts  are  all  4^  by  6  feet.  With  the  exception  of  Lock  A, 
which  may  be  operated  by  hydraulic  machinery,  hand  power  is  used  for 
maneuvering.    The  average  time  of  lockages  is  seventeen  minutes. 

Although  the  canal  is  naturally  divided  into  two  sections,  as  before 
described,  yet  for  the  purpose  of  operation,  care,  and  administration  it 
is  regarded  as  a  single  work. 

In  the  allotment  for  operating  and  care  of  Muscle  Shoals  Oanal  for 
the  year  ending  June  30, 1898,  $4,000  was  provided  for  cleaning  and 
painting  the  lock  gates  of  the  eleven  locks  and  the  metal  work  of  the 
aqueduct.  In  order  to  remove  the  old  paint,  rust,  and  scale,  a  sand 
blast  was  extemporized  from  machinery  on  hand  and  was  mounted  on 
a  barge  for  convenience  in  moving  it  about.  This  was  used  with  great 
success.  It  would  clean  the  metal  down  to  a  perfectly  bright  surface, 
removing  all  rust  and  paint  from  pits  and  depressions,  and  would  leave 
it  in  the  best  possible  condition  to  receive  the  new  coat. 

As  the  new  surface  of  metal  quickly  became  covered  with  a  film  of 
red  rust  if  allowed  to  remain  unprotected,  the  painting  was  made  to 
follow  the  cleaning  very  quickly,  the  best  red  lead  being  used.  About 
45,000  square  feet  of  surface  was  cleaned  and  painted,  the  cost  being 
for  cleaning  about  2.3  cents  per  square  foot. 

A  detailed  description  of  tiie  device  used  for  creating  the  sand  blast 
is  contained  in  the  report  of  Assistant  Engineer  Williamson,  which  is 
transmitted  herewith.  The  entire  work  of  cleaning  and  painting  has 
not  yet  been  completed,  but  it  will  be  rapidly  and  cheaply  done  with 
the  material  and  appliance  now  on  hand. 

During  the  flood  of  March,  1897,  a  portion  of  the  dam  between 
Browns  Island  and  Lock  A  was  partially  destroyed;  a  breach  in  it  was 
also  made  at  its  junction  with  the  lower  end  of  Browns  Island,  and  the 
dam  was  further  weakened  and  threatened  with  fixture  ii^ury  by  the 
large  amount  of  drift  which  lodged  and  hung  upon  it.  A  special  allot- 
ment of  $2,000  was  made  for  these  extraordinary  repairs,  and  the 
breaches  have  been  closed  and  the  drift  removed  from  the  dam. 

The  expense  of  caring  for  a  work  as  extensive  as  this  is  and  exposed 
as  it  is  to  so  many  destructive  agencies  is  very  much  greater  than  the 
cost  of  operation  alone.  The  United  States  has  at  this  place  11  locks, 
1  steel  aqueduct,  16  miles  of  canal  trunk  and  embankment,  30  miles  of 
telephone  line,  15  miles  of  railroad,  1  dry  dock,  1  sawmill,  1  machine 
shop,  1  carpenter  shop,  9  lock-masters'  houses,  11  assistant  lock-masters' 
houses,  and  19  other  buildings,  quarters,  mess  halls,  storehouses,  etc., 
and  128  acres  of  land  at  the  locks  and  along  the  towpath,  besides  the 
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dredge,  steamboat,  derrick  boat,  naphtha  launch,  and  barges,  with  tools 
and  appliances.  To  keep  all  this  in  proper  repair  and  to  prevent  it 
from  deterioration  and  from  destruction  inVolyes  a  considerable  annnal 
expense.  The  canal  conld  be  operated  for  ten  times  the  amount  of 
commerce  that  at  present  uses  it  without  greatly  increased  cost. 

In  the  report  of  Assistant  Engineer  Williamson,  which  is  transmitted 
herewith,  a  very  thorough  analysis  of  the  expenditures  and  costs  is 
giycD,  and  special  attention  is  invited  to  it.  From  this  report  it  appears 
that  the  average  cost  of  operation  and  care  of  a  lock  has  been  about 
$70  a  month. 

Fifteen  streams  of  varying  size  empty  directly  into  the  canal,  though 
none  of  them  are  very  large  ^  yet  at  every  freshet  they  bring  down  a 
certain  amount  of  sediment,  and  bars  are  constantly  forming  in  the 
canal  opposite  their  mouths.  At  the  entrance  to  both  divisions  of  the 
canal  also  a  large  amount  of  silt  accumulates  at  very  high  water,  and 
constant  dredging  is  therefore  required  to  keep  the  can^  cleared.  A 
Bucyrus  dredge  of  the  elevator  type,  having  a  chain  of  24  buckets, 
each  of  5  cubic  feet  capacity,  is  employed  on  the  canal  for  this  purpose. 
During  the  past  year  it  has  fortunately  been  unnecessary  to  do  any 
yery  large  amount  of  dredging.  About  11,000  cubic  yards  in  all  of 
material  has  been  removed  during  the  year,  the  unit  cost  being  about, 
as  heretofore,  3  cents  a  cubic  yard. 

The  sawmill,  dry  dock,  machine  shop,  and  carpenter  shop,  which  have 
been  located  at  the  canal,  partly  because  it  was  the  largest  and  most 
important  work  on  the  river,  and  partly  because  of  the  water  power 
which  existed  there,  have  been  of  great  value,  not  only  in  making  the 
necessary  repairs  upon  the  canal  itself,  but  also  for  repairing  the  fleet 
employed  upon  the  whole  river.  The  work  done  at  th^se  various  shops 
is  described  elsewhere  in  this  report  and  is  given  in  detail  in  the  report 
of  Assistant  Engineer  Williamson. 

The  telephone  line,  30  miles  in  length,  which  extends  from  Florence, 
Ala.,  along  the  entire  canal,  crossing  the  river  to  reach  the  upper  divi- 
sion, has  been  of  great  value,  and  is  a  necessary  adjunct  to  the  opera- 
tion and  care  of  the  canal.  It  has  been  kept  in  proper  repair,  the 
average  cost  of  the  maintenance  being  about  $14.50  per  mile. 

A  steam  railway  of  4-foot  gauge  extends  along  the  entire  lenth  of 
the  towpath  of  the  lower  division.  With  necessary  sidings,  it  is  15  miles 
in  length.  It  is  absolutely  necessary  to  the  maintenance  of  the  canal, 
and  is  very  convenient  in  its  operation. 

The  canal  is  a  lateral  one,  extending  along  an  unnavigable  portion  of 
tke  river.  For  a  very  considerable  portion  of  its  length  the  land  side 
is  a  rockv  bluff,  and  no  road  runs  parallel  to  the  canal  except  the  rail- 
road. If  a  break  occurs  in  the  embankment  of  the  canal,  at  least  one 
level  is  emptied,  and  the  break  can  not  be  reached  with  material  for  its 
repair  by  water.  The  railroad  furnishes  the  only  convenient  and  pos- 
sible means  of  transporting  stone,  earth,  and  other  material  for  such 
repairs  to  the  embankment.  The  locomotives  are  also  used  to  assist 
tows  in  passing  through  the  canal.  The  trunkbeing  narrow  and  crooked, 
it  is  extremely  difficult  for  a  large  tow  to  pass  through  with  its  own 
power.  The  rolling  stock  consists  of  two  18-ton  locomotives,  2  coaches, 
a  small  springless  open  car,  1  wrecking  car,  and  6  flat  cars,  besides  2 
hand  cars,  1  velocipede,  and  1  inspection  car.  Necessary  repairs  have 
been  made  to  the  rolling  stock  in  the  shops  during  the  past  year. 

The  average  number  of  miles  run  by  the  trains  is  about  2,000  per 
month,  at  a  cost  of  about  42  cents  per  engine  a  mile.    The  annual  cost 
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of  maintaining  the  track  has  been  about  $630  a  mile,  the  greatest  item 
of  expense  being  for  new  ties,  of  which  an  nnasually  large  nomber 
has  been  required  during  the  past  year. 

In  all  cases  where  work  of  repair  and  constmction  of  plant  has  been 
done  at  Mascle  Shoals  Canal  for  other  sections  of  the  river  the  cost  of 
this  work  has  been  carefully  ascertained  and  charged  to  tiie  proper 
appropriations. 

Much  care  has  been  devoted  during  the  past  year  to  ascertain  the 
unit  cost  of  oi>erating  and  maintaining  the  various  subdivisions  of 
the  canal  plant,  and  it  is  not  thought  that  they  can  be  reduced  below 
the  present  point  without  permitting  the  plant  to  deteriorate,  thus 
involving  largely  increased  expenditure  in  the  future.  It  is  worthy  of 
note  that  the  total  cost  of  operation  and  care  of  this  extensive  work, 
exposed  as  it  is  to  so  many  causes  of  deterioration  and  injury,  is  only 
slightly  in  excess  of  2  per  cent  of  the  sum  expended  in  its  construction. 
I  think  that  this  will  compare  very  favorably  with  the  cost  of  main- 
taining and  operating  any  of  the  great  works  on  land  or  water  in  the 
country. 

AbBtract  1/  dlloimm^. 

November  28, 1890 $40,000.00 

July  1,1891 31,792.04 

Julyl,  1892 46,232.90 

July  1,1893 00,975.19 

Julyl,  1894 63,772.63 

July],  1895 64,793.11 

Julyl,  1896 62,707.46 

Julyl,  1897 67,979.65 

Total 437,252.88 


E9HmaU  of  funds  needed  flram  i^^propriation  for  operating  and  eare  of  oanaU  4Md  other 
worhe  of  navigation  (indefinite),  to  le  applied  to  onrrent  eaq^eneee  in  operating  the  Mneote 
ShoaU  Canal,  from  July  X,  1898,  to  June  SO,  1899. 

Amount  required  for  fiscal  year  ending  June  30. 1899 164, 000. 00 

Balance  available,  remaining  from  aUotment  oi  preceding  year 1, 131. 83 

Additional  allotment  required  for  fiscal  year  ending  June  30, 1899 62, 868. 17 

To  be  expended  as  follows : 

One  assistant  engineer,  at  $200  p«r  month $2, 400. 00 

One  overseer,  at  $100  per  month 1,200.00 

One  overseer  of  dredging,  at  $85  per  month 1,020.00 

One  clerk,  at  $100  per  month 1,200.00 

One  machinist,  at  i^  per  month 1,080.00 

Eleven  lockmatiters,  at  average  of  $75  per  month 9,900.00 

Eleven  assistant  lockm  asters,  at  average  of  $35  per  month 4, 620. 00 

One  carpenter,  at  $80  per  month 960.00 

One  locomotive  engineer,  at  $65  per  month 780.00 

Two  stokers,  at  average  of  $50per  month 1,200.00 

Forty  laborers,  at  average  of  $&  per  month 12,000.00 

Dredge  and  towboat  crews 9,600.00 

Subsistence 6,300.00 

Repair  of  dredge,  plant,  material,  and  contingencies 11, 740. 00 

Totalforyear 64^000.00 
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DtMUd  €xp€na$$  immrrddfor  operating  and  care  of  Mu9eU  SKoaU  Canal  dwring  ihofisedl 

jfoar  ending  Jwne  SO,  1898. 


KoBth. 


Oflloe  and  administeaiioii. 


Salaries.  SapplftM.     TotaL 


^    .       .«to.,  Loolu 
and  B  and  1  to  9. 


Labor.     ^^^^  Snppliefc     Total. 


Grand 
TotaL 


1807. 

Jfdy 

Auffnat 

September.. 

October 

Korember.. 
December... 

1898. 

January.... 
February... 
Marob...... 

April 

May 

June 

Total. 


I37S.0O 
275.30 
878.86 
279.04 
284.10 
S76.00 


288.48 
275.00 
285.00 
298.87 
295.25 
285.00 


8,400.60 


816.00 
4.85 
2.07 


.86 
6.40 
1.76 

.70 
16.65 


$276.00 
200.20 
283.80 
282.01 
284.10 
276.00 


288.89 
375.86 
290.40 
800.88 
296.95 
811.65 


84,808.91 
4,847.72 
4,828.92 
4,841.»8 
4,078.88 
8,860.84 


4,880.01 
8,87L86 
8,594.73 
8,984.27 
8,849.02 
8,883.46 


8646^60 
608.06 
678.46 
682.40 
678.77 
678.81 


800.60 
688.80 
525.62 
544.71 
659.87 
483.99 


8819.08 
182.08 
836.74 
874.12 
1,816.61 
818.84 


849.18 
470.54 
718.98 
486.21 
1,202.39 
681.88 


86,471.48 
5,632.85 
0.038.11 
6,008.46 
6,974.0] 
6,058.50 


5,779.84 
< 876. 08 
4,834.37 
4,984.19 
5,710.88 
5,089.33 


85,748.48 
6,823.85 
6,321.41 
8,380.46 
8,268.11 
6,827.68 


8.083.18 
5.150.94 
5,124.97 
6,264.71 
8.000.88 
6,400.88 


48.87 


8,447.47 


49,802.68 


8,884.17 


8,903.96 


86,430.70 


88,888.07 


AbHraei  of  proposals  for  fitrnUMhg  one  yearns  supply  of  fresh  fMat  at  Muscle  Skoals 
Canalf  Alabama,  opened  at  United  States  Engineer  Offiie,  Chattanooga,  Tenn,,  at  noon, 
February  5, 1898. 


No. 

Name  and  addreaa  of  bidder. 

Beef  per 
poond. 

Mntton 
pound. 

Pork  Mr 
poand. 

1 

Crow  Broe.,  Florence,  Ala ••.. • ••••. 

Centa. 
8 
01 

OmU$. 

8 
7 

Omts, 
6 

a3 

C1h««,,T-Walt«»',Wlnr«n««,Al||    ,_,,,..„.......„„... 

<4 

a  Lowest  bid  {  aooeptanoe  reconunended. 
Twelya  dienlazB  inyiiing  bids  were  sent  out  and  but  two  reoeiyed. 

.A]>yxBT[SBMsirr. 

UmrsD  8TATBS  ENGnncBR  Offiob, 

Chattanooga,  Tenn,,  March  19, 1898. 
Sealed  propoeab  in  duplicate  fbr  ftimishing  fi*eBh  batter,  eggs,  onions,  and  pota- 
toes will  be  received  at  this  office  nntil  noon,  Monday,  April  18, 1^^  and  then  pnmioly 
opened.    Specifications,  blank  forms,  and  all  available  information  will  be  famished 
on  application  to  this  office* 

Dan  C.  KmoMAN, 
Major,  Oorpe  of  Engineers. 

Ahefraet  of  proposals  for  furnishing  one  year's  supply  of  fresh  butter,  eggs,  onions,  and 
potatoes  at  Muscle  Shoals  Canal,  Ala.,  opened  at  U.  S.  Engineer  Office,  Chattanooga, 
Teun.,  at  noon,  April  18, 1898, 


Ko. 


Name  and  addreaa  of  bidder. 


Bggs, 
doaen. 


Batter, 

per 
poond. 


Oniona, 

per 
buahcL 


Potatoea, 

per 
boaheL 


el 
3 
8 
4 
6 
6 


J*.  T.  Jonea,  Center  Star,  Ala 

J.B.l£cPetera,  Knien.AlA 

Hanrfaon  Broa.,  Klllen,  Ala 

C.  J.  Halter.  Florence,  Ala 

Lnoaa  ft  Kilbnm,  Florence,  Ala 

Andrew  Jaokaon,  Center  Star,  Ala. . 


80.08 
Kobid. 
...do... 
...do... 
...do... 
...do... 


80.20 
Ko  bid. 
...do... 
...do... 
...do... 
...do... 


81.10 
Ko  bid. 
...do... 
...do... 
...do... 


80.90 
Kobid. 
Do. 
Do. 
Do. 
Do. 


•Only  bid  rooaivad* 
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Statement  of  traffic  through  the  Mueole  Shoals  Canal  dwring  the  ealendar  year  ending  Deeom- 
her  SI,  1897,  oomparod  with  traffio  dmHng  ^ear§  ending  Deoember  SI,  1891. 1895,  and 
1896, 


AhkHm. 

Toir 

«iidlnfI>eeeBb«r81- 

SstiiDtttdl 

IIM. 

1886. 

1880. 

1887. 

yalae,  1807. 

8t4>iim«n .... ...... «T......--r.T. . 

-™.w.. 

87 
80 
87 
48 
6,881 

86 

40 

81 

81 

<678 

U4 

01 

7 

11 

16.830 

87 

108 

4 

84 

10,780 

BarcM Aa 

BmftB 

do.... 

do.... 

tOIUi.. 

ToniiAffft 

.'. do 

............ 

Lumb«r • 

8.117 

1,606 

1,048 
288 
227 
668 

67 
8 

88 
888 
840 
640 

8,060 
178 
103 
180 

018.476.00 

24,920.00 

1, 530. 00 

Cotton 

do.... 

Cotton  seed 

do 

Grain 

do.... 

88 

141 

178 
600 

8.184.06 

Floor  ............................ 

do 

Livestock 

do 

10 
14 

028.00 

Cold 

do.... 

885 

80 

106 

1,820 

1,074 

88.00 

Ifon 

Logs 

Hood  doIim. ^.... 

do.... 

*......•........•  QO.  ... 

do.-.. 

1,801 
18,688 

870 

150 

1,160 

88,800.00 

760.00 

5,750.00 

do..-. 

■' 

Total 

84,348 
606 

6.640 
864 

8.880 
8.067 

5.118 
81600 

88,606.06 

PMMDgen 

iiiimb€r.. 

NnmtNsr  of  lockages  (1897),  1,843. 

Hie  ftboTO  ia  ezolooiyo  of  snpplieo  oftniad  by  GoTwnment  stoftiiien. 


KBPOBT  OF  MB.  8TDHBT  B.  WHJJAJiBOir,  AflSISTAHT  BHGIKEBB. 

Uhitbd  Statbs  Musclb  Shojxs  Canal,  Alabama,  Jnne  SO,  1898, 
Majob:  I  liare  the  honor  to  submit  the  following  report  of  operating  and  care  of 
the  United  States  Muscle  Shoals  Canal  during  the  fiscal  year  ending  June  90,  1896: 

gbnebal  dbscbiption  ov  canal. 

The  construction  of  Muscle  Shoals  Canal  was  in  accordance  with  plans  approved 
in  1872  and  modified  in  1877.  The  sTstem  is  naturally  divided  by  8  miles  of  naviga- 
ble river  into  two  parte,  known  as  the  upper  and  lower  divisions,  embracing,  respec- 
tively, the  canalization  of  £lk  Biver  Shoals  and  Big  Muscle  Shoals,  "nie  upper 
division  is  composed  of  two  locks  separated  by  1  mue  of  canal,  an  upper  pool  2^ 
miles  long,  and  a  dredged  channel  about  1  mile  in  length  below  the  lower  lock.  The 
lower  division  includes  nine  locks  and  14.6  miles  of  oanal.  The  average  width  of 
both  divisions  is  90  feet. 

In  the  following  table  are  shown  the  principal  and  special  fixtures  of  the  canal: 

JMnotpdlfeaiwree  ^  Mutele  Shoale  Canal 


DMignstiim. 


Look  walls. 


§1 


r 


Look  gates. 


Upper. 


Lower. 


FflUac 
mlverw. 


enl' 


Buiptjring 
oiuVerta. 


Xlk  Biver  Shoale 
Canal: 

Drift  aluioe.. 

LookA 

LookB 

Big  MuBole 
Shoals  Canal: 

LookKo.1... 

LookKo.2.. 

LookNo.8... 

LockNo.4... 

LockNa6... 

LookKo.O... 

Aqaednct 

LookKo.7... 

LookKo.8... 

LoekKo.8... 


Fdtt. 


FteL 


Ftet 


Fut. 


Fttt 


JPttL 


17.6 
18.25 


10.05 

18.00 

18.5 

17.1 

18.04 

10.88 


10.75 
20.12 


18.02 

16 

20.8 

18.76 

2L26 

28.75 


10.5 

7.6 
10.5 
10.6 
11 
11 


Swing 
Swing 


Swing 
Swing 
Swing 
Swing 
Drop.. 
Drop. 


Iron.. 
Iron.. 


Iron.. 
Iron.. 
Iron.. 
Iron.. 
Wood 
Wood 


Swing 
Swing 


Swing 
Swing 
Swing 
Swing 
Swing 
Swing 


Iron. 
Iron. 


Iron. 

Iron. 

Iron. 

Iron. 

Iron.. 

Iron.. 


UbyO 

4*by0 
IbyO 
0by8 
ObyS 
4|by0 
gbyO 


0by8 

ObyS 

4|by0 

3by0 


18.00 
17.08 
17.6 


20.76 

18 

10.6 


11 

10.6 

10.6 


Drop.. 

Drop 

Drop 


Wood 
Wood 
Wood 


Swing 
Swing 
Swing 


Iron. 
Iron. 
Iron. 


2byO 
byO 
byO 


4|bye 
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Prinmpal  features  of  Mueole  ShodU  Cafia^-~Oontiniied. 


DMignation. 


YalTM. 


I 


n 

P 


Depth 
miter 


i 


I 


t 
I 


SlkBiyerShoalB 
Canal: 
Drift  shiioe.. 


FmL 


FS9L 


Ftet, 


I^§L 


LoekA. 
LookB. 


Big   Musola 
Sloela  Canal: 
LookKo.1... 

Look  No.  1.. . 

LoekVo.8... 

Lockljro.4  .. 

LodkKo.6... 

Look  No. 6... 

Aqnednot.... 


Wall- 
Wall. 

Wall. 

Wan. 

WaU. 

Wall. 

WaU.. 

Wall 


4iby6 

Hbye 


6.4- 
18.  a 


S.6. 

19.8 


4.88-^ 
18.8 
18 


FtiLFeet 
40 

407 

407 


JPMf. 


4*  by 
41^ 
8|by7 
8|by7 
Hby 
Hby 


6a 


6 

7.85 

7 

6.6 

7 

7 


510 
6w84 
11.60 
ia61 
VL9i 
18.06 


886 
886 


886 


886 


LookNo.7... 
LoekNaO. 
Look  No.  8. 


Wan.. 
Wan.. 
WaU.. 


4*by6 
4^  by  6 


7 
6.0 

7 


6 

6 

a6> 


11.06 
10.07 
8.76 


886 


4U 
400 
468 
446 

878 
878 


878 
878 
878 


00 
00 

60 
00 
60 
60 


60 

00 
00 
60 


BMk. 
Book. 


Book. 
Book. 
Book. 
Book. 
Book. 
Book. 
Book. 

Book. 
Book. 
Book. 


Wood 

Lime- 
atone. 
Lime- 


Lime- 
atone. 
Lime- 


Lime- 
stone. 
Lime* 


Lima- 
atone. 
Lime- 
stone. 
Lime- 
atone 
and 
ateeL 
Lime- 
atone. 


atone. 
Lime- 


<880 
6,006 

<800 
8,061 
6,764 
6,888 
<716 
8,884 
8,070 

08,000,000 
8,688 

8,486 

4,615 


aMlnimnm. 

For  administratlTe  pnrpoftes  the  following  olassiflcation  has  been  adopted  and 
-will  be  adhered  to  in  desoribing  the  nature  and  cost  of  the  work  performed  daring 
the  past  year: 

Canal:  Operating  and  oare  of  locka;  maintenance  of  embankment;  dredging  and 
oare  of  canal  tmnk. 

Railway:  Maintenance  of  way;  rolling  stock,  repairs,  etc,;  operating  expenses. 

Telephone  line:  Ox>eration  and  repairs. 

Machine  shop:  Operation  and  repairs. 

Sawmill:  Operation  and  repairs. 

Buildings:  Improvements  and  repairs. 

Qaarters  and  grounds :  Care  o^  etc. 

floating  plant:  Operation  and  repairs. 

Dry  dock:  Operation  and  repairs. 

MiBoellaneons. 

CANAL. 

Operating  and  oare  of  loehe.-^The  most  important  work  in  connection  with  the  oare 
of  tne  locks  that  has  been  done  during  the  year  has  been  cleaning  and  repainting 
the  iron  lock  gates  and  a  portion  of  the  aquedact.  The  metal  was  thoroughly 
cleaned  with  a  sand  blast  and  painted  with  red  lead.  A  general  description  of  the 
sand-blast  plant  may  be  of  interest,  inasmuch  as  it  has  proved  to  be  quite  efficient 
and  was  simply  constructed,  for  the  sreater  part,  of  material  on  hand.  The  machin- 
ery was  placed  on  a  barge,  provided  with  suitaole  shelter,  and  consists  of  a  boiler, 
a  12  by  14  inch  stationary  engine,  and  two  9  by  9  inch  Clayton  air  compressors, 
coupled  directly  to  the  engine.  The  compressed  air  passes  from  the  compressors  into 
an  iron  cylinder  18  inches  diameter  and  4  feet  long,  and  from  this  into  a  second 
receiver  made  of  an  old  vertical  boiler.  From  the  latter,  three  blast  pipes  pass  under 
and  are  connected  to  the  sand  drums  bv  valves  for  regulating  the  admission  of  sand 
to  the  blast  pipe.  To  the  extremity  of  each  blast  pipe  is  attached  25  or  30  feet  of 
hose,  each  hose  having  attached  a  three-eighths-incn  nozzle  made  of  tool  steel.  The 
sand  drums  are  iron  ovlinders,  18  inches  diameter  and  4  feet  long,  supported  in  a  ver- 
tical position  by  wooden  frames.    There  are  six  of  them,  grouped  in  pairs^he  units 
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of  each  pair  being  ooDneoted  independently  to  the  same  blast  pipe,  so  that  by  clos- 
ing the  yalve  of  one  it  may  be  refilled  while  ito  mate  is  in  use.  A  large  wooden  hop- 
per extends  over  all  of  the  drums;  into  this  sand  is  screened  and  admitted  by  valyea 
into  the  drams  as  needed.  Pinally,  to  eqnalise  the  pressure  in  the  drams,  com- 
pressed air  is  admitted  at  their  tops  bv  a  half-inoh  pipe  leading  from  the  receiver. 
The  sand  is  thoroughly  dried  before  it  is  osed  and  erery  preoftnmon  is  taken  to  keep 
moifttnre  from  the  hopper  and  sand  drams. 
The  following  is  a  statement  of  cost  to  Jane  30,  1896: 

Erecting  plant,  repairs,  etc.. $718.84 

Building  sand  shed,  dry  ins  furnace,  loading,  transporting,  and  drying  sand .      386. 90 
Cleaning  and  painting  look  gates  and  aqueduct 1, 064.24 

Total  cost  to  June  30, 1898 ^ 2,163.78 

Total  number  of  square  feet  cleaned  and  painted 44, 522 

Cost  per  square  foot $0,023 

DRTAILBD  STATEMENT  OF  RBPAIBS  ON  LOCKS. 

Each  lock  is  attended  by  a  watchman,  who,  in  addition,  polices  and  improves  the 
surroanding  United  States  property. 

Lock  A :  The  timber  cribbing  supporting  the  hydraulic  machinery  was  replaced 
with  masonry  and  general  repairs  made  to  the  machinery.  The  timber  crib  work 
supporting  the  wing  wall  above  the  lock  was  also  removed  and  replaced  with 
masonry.  The  gravel  behind  the  walls  was  taken  out  to  a  foot  in  depth  and  replaced 
with  earth.    Orass  and  trees  were  then  planted. 

Lock  B :  Making  new  walk  ways  for  gates  and  removing  log  from  valve. 

Lock  1 :  Cleaned  mud  from  above  miter  sills,  made  new  screens  for  culverts,  and 
cleaned  and  painted  3,640  square  feet  of  gates. 

Lock  2 :  Cleaned  and  painted  2,416  souare  feet  of  gates. 

Lock  3:  Made  new  gate  platforms;  cleaned  mud  from  above  miter  sills;  cleaned 
and  painted  2,660  square  feet  of  gates. 

Lock  4:  Repaired  walk  way,  valve  covers,  and  spar  platform;  removed  mud  firom 
above  miter  sills;  cleaned  and  painted  2,854  square  feet  of  gates. 

Look  5 :  Repaired  valves  and  drop  gates;  cleaned  and  pamted  2,290  square  feet  of 
gates. 

Lock  6:  Repaired  drop  gates,  valves,  and  sluiceway;  put  in  new  bedplates  for 
spar  pinions ;  cleaned  and  painted  2,353  square  feet  of  gates. 

Lock  7 :  Repaired  valves  and  drop  gates;  cleaned  and  painted  2,465  square  feet  of 
gates. 

Lock  8 :  Repaired  drop  ^ates ;  cleaned  and  painted  1,863  square  feet  of  gates. 

Lock  9:  Cleaned  and  painted  225  square  feet  of  gates. 

Aqueduct :  Cleaned  and  painted  23,854  square  feet. 

Miscellaneoas :  Making  patterns  and  casting  extra  pinions  and  racks  for  drop 
gates;  patting  in  valves  at  Four  Mile  and  Six  Mile  creeks;  locking  boats  and  barges 
through. 

Table  A. — Unit  oo8t  of  operaHng  and  eare  of  lo6k$. 


Last  year. 

This  year. 

Month. 

"str 

YeoselB 
through  canal. 

Cost  per 

Vessels 
through  canal. 

Cost  per 
lool 

Vessels 
through  oansL 

Ko. 

Cost  per 
vesseL 

No. 

Cost  per 
vessel. 

Ko. 

Cost  per 
vessel. 

jnly 

s 

(a) 

$61.30 
66.85 
66.68 
66.12 
83.32 
64.87 
66.87 
67.86 

84 

11 
8 

16 
18 
42 
61 
63 
19 
24 
16 
14 

(a) 

(A) 
(a) 

17.60 
12.00 
11.66 
48.23 
26.14 
48.30 
45.45 

178.72 
46.72 
65.76 
62.11 
54.02 
62.60 
03.02 
87.01 
73.80 
82.81 
90.60 
87.98 

16 

8 

8 

2 

2 

12 

10 

14 

26 

17 

26 

23 

$50.68 

64.25 

204.42 

841.62 

297.14 

67.47 

102.32 

69.07 

81.22 

63.69 

42.14 

41.62 

$78.72 
46.72 
66.75 
62.11 
67.60 
64.77 
79.80 
72.01 
78.56 
86.84 
82.78 
72.89 

25 

9 
10 
27 
86^ 

20 
18 

$50.68 
64.25 

September' .  ill!.,  r  J.  .•.••. 

204.42 

Octol>er .•-■• 

341.62 

November  ................ 

167.82 

December  ................. 

87.48 

JftDQATV  .................. 

67.16 

Febraary 

40.36 

March 

89.72 

April 

89.86 

May 

46w22 

iTuiie  .......-.-T T 

48.79 

Average 

64.10 

26 

80.72 

78.84 

18i 

112.96 

09.46 

191 

04.28 

aKotitemlMd. 


Total  number  of  lockages,  2,890, 
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Mainien4imc$  of  mkbanhmeni.— The  embankment  has  been  inspeoted  daily,  and  all 
leaks  detected  immediately  repaired.  A  large  amount  of  broken  stone  and  other 
material  has  been  nsed  in  widening  and  strengthening  the  bank  on  sections  2  to  9, 
inclnsiye,  and  25  to  27,  inolnsiye.  Ae  exterior  slope  was  graded  and  sodded  at  Looks 
6  and  9  and  on  section  25.  A  cofferdam  was  bnilt  in  front  of  the  drift  sluice  above 
Liock  A  and  the  drift  sluice  eztensiTely  repaired.  At  the  same  time  the  channel 
leading  from  the  sluice  to  the  river  was  blasted  out  and  widened.  A  portion  of  the 
^ork  on  the  wing  wall  above  Look  A  was  charged  to  care  of  embankment.  The 
-work  x>erformed  consisted  in  quarrying,  transporting  and  cutting  stone  and  laying 
masonry.    The  embankment  has  also  been  kept  clear  of  weeds  and  underbrush. 

Dredging  and  core  of  canal  trunk. — The  dredge  has  been  used  very  little  during  the 
past  year.  It  has  heea  necessary,  however,  to  Sredf^e  at  entrance  of  the  lower  di-mion 
and  at  the  mouth  of  several  of  the  streams  emptying  into  the  canal. 

Tablb  B,-~Awumnt  and  ooii  of  dredging. 


LMtyear. 

Tbliyesr. 

ATen4{0,2yMrt. 

IfdnCh. 

Cnblo 
yards. 

Cost 

CUwidiioa- 
tlon. 

Cnbio 
yuds. 

Cost 

Cubio 
ywdfl. 

Cost 

jnly 

l£nd 

9,100 
12,010 

10,760 

8.150 
880 

0,825 

10,000 

286 

OmUi. 
2 
H 

J? 
1 

CmCt. 

0,100 
12.010 

10,760 
6,700 

8.150 
8,600 
6,612 
10,000 
286 

OmUt. 
2 

ite:::::::: 
§3SS£f.::::: 

l£lld.gTBT«l,Uld 

■tone. 
Mudandolay... 
Mnd,  oUy,  sad 

gnreh 
do 

November 

ICaroh 

Bipnpandolajr- 

Mad 

....do 

8,850 
8,800 

8 

8 

AnrQ...... 

8.87 

Kv.:.:; !  i: 

do 

«•* 

j^::::::::::: 

Ifnd  sad  rock.. 

Tots! 

61,660 

10.660 

62,007 

The  flood  of  March,  1897,  partly  destroyed  about  300  feet  of  the  longitudinal  dam 
between  Browns  Island  and  Lock  A,  and  cut  off  about  75  feet  firom  the  lower  end  of 
Browns  Island.  All  of  these  breaks  have  been  repaired  and  several  weak  points 
strengtiiened;  in  addition,  the  dam  was  cleared  of  drift. 

Table  C. — Unit  cost  of  maintenance  of  canal  trunk  and  embankment. 


Honth. 


Lastyeor. 


Cost  per 
mitoof 


tiuougboMial. 


»»-^2i5r 


Tbisyear. 


CoBtper 
mile  of 


YoBBeU 
throagboanal. 


Ko. 


Coat  per 
▼easel. 


Average,  2  yeara. 


Coat  per 
mile  of 
oanal. 


Yeiiaela 
tbrougb  canal. 


jT^     Cost  per 
^^'     vessJT 


Jnly 

Aagnst .... 
September  . 
Ootober .... 
li'oTember.. 
December.. 
January.... 
Febroaiy  .. 

Karob 

April 

M»y 

Jane 


$30.36 

8.48 

0.66 

4.87 

87.82 

46.00 

84.06 

10.83 


$32.32 

8.24 

168 

L40 

31.86 

30.78 

87.28 

12.88 


$11.77 

25.72 

48.87 

60.79 

43.60 

10.67 

31.22 

25.08 

7.24 

4.56 

7.14 

17.47 


$13.08 

61.08 

187.50 

568.04 

415.00 

31.14 

50.33 

84.04 

5.20 

6.10 

6.20 

10.63 


$11.77 
25.72 
48.87 
50.79 
40.02 
14.07 
20.43 
14.97 
22.53 
25.32 
2L04 
14.15 


ATorage.. 


28.63 


19.98 


25.19 


m 


116.87 


26.56 


lOiii 


$18.96 

61.08 

187.50 

568.04 

223.70 

17.19 

80.93 

17.76 

18.57 

17.91 

21.24 

11.60 


90.12 


TELBPHONS  UNS. 


Operatian  and  repairs, — A  number  of  breaks  in  the  telephone  line,  caused  by  falling 
trees  and  high  winds,  have  been  repaired.  One  hundred  new  poles  have  been  put 
up  between  Lock  6  and  Florence,  Ala.  All  instruments  on  the  line  have  been  cleaned 
an'd  the  neoessscy  repairs  made. 
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MontL 


OMt  por  mJle  of  telephone  line  for 
aomilee. 


IiMtyear. 


This  year. 


ATenge,S 
yean. 


July 

August 

September 

October 

November...., 
December  ....c 

Jsnujiry 

Februanr 

Hsroh 

1^:::::::::: 

Juae 

▲▼emge. 


IL78 

LBO 

1.68 

1.66 

1.17 

.28 

.16 

.42 

.68 

4.42 

.78 

.88 


L21 


10.46 
.66 
.88 
.96 
.26 
.26 
.42 
.78 
.tt 
.88 
8.46 


$1.12 

1.08 

.96 

.98 

.71 

.87 

.28 

.67 

.50 

2.62 

2.11 

.46 


.73 


.97 


RAILWAY. 

Maintenance  of  way  .—-The  narrow-gauge  (4-foot)  railroad  track  along  the  towpath  of 
the  lower  division,  has  been  extensively  repaired  and  improved.  Six  miles  of  track — 
viz,  from  Lock  1  io  between  Locks  2  and  3,  and  from  Lock  6  to  Lock  9— have  been 
reballasted  with  chert :  4,645  new  cross-ties  have  also  been  pat  in  the  track.  The 
broken  stone  removed  nrom  the  roadbed  has  been  used  for  riprapping  the  bank.  New 
oross-ties  and  gaard  rails  have  been  put  on  all  bridees,  exoeptinff  Shoal  Creek  Bridge. 
Five  new  fross  were  put  in  the  side  tracks  at  Locks  1,  5,  and  6. 

The  misceUaneons  work  consisted  in  inspecting  track  and  bridges,  tightening 
bolts,  makinff  patterns  for,  casting,  and  putting  down  rail  braces,  repairing  switches, 
loading  and  towing  cross-ties,  making  new  section  posts  and  erecting  same,  making 
track  gauge,  and  repairing  track  tools. 

Boiling  Biook, — The  construction  of  the  inspection  car  was  completed,  and  the  der- 
rick car  was  practically  rebuilt,  most  of  its  timbers  being  decayed.  Minor  repairs 
were  made  to  hand-car,  three  flat  cars,  observation,  and  laborers'  cars.  New  pilots 
were  buUt  for  the  locomotives,  and  repairs  made  on  their  headlights. 

Operating, — ^Two  locomotives  have  been  in  use  for  the  greater  part  of  the  year; 
they  were  engaged  in  towing  boats  and  barges  and  transporting  laborers  and  materiaL 

Tabus  E.—  Unit  eoet  of  operation  and  maintenance  of  railtooff. 


Last  year. 

This  year. 

Average,  2  yean. 

Month. 

Cost  per 
mile  of 
track. 

Miles  run  by  looo- 
motives. 

Cost  per 
mile  of 
track. 

Miles  run  by  loco- 
motives. 

Cost  per 
mile  of 
track. 

MUes  run  by  loco- 
motives. 

Num. 
ber. 

Cost  per 

Num- 
ber. 

Cost  per 

Num- 
ber. 

Cost  per 

July 

$62.11 
78.52 
86.16 
62.00 
80.86 
49.72 
68.86 
83.00 
46.19 
41.98 
36.66 
61.87 

1,764 
1,864 
2,357 
2,119 
1,860 
1,981 
2,086 
1,849 
2.209 
2,000 
1,866 
1.829 

.58 
.47 
.26 
.40 
.49 
.28 
.88 
.88 
.22 
.45 

$62.11 
78.52 
86.16 
62.00 
27.28 
80.71 
48.86 
28.57 
89.11 
89.96 
80.98 
43.85 

1.764 
1.864 
2.857 
2,119 
1,890 
1,784 
i;706 
1,578 
2,068 
2,091 
1.879 
1,798 

•"S 

AAnsAmhAp' "    ' 

.56 

Oou>'hAr 

.47 

NoTember 

December 

January 

Februftry 

March... 

$24.12 
11.70 
23.86 
24.14 
88.08 
38.03 
86.30 
35.83 

1,920 
1,588 
1,327 
1,298 
1,918 
2.182 
1,882 
1,754 

.26 
.27 
.26 
.26 
.28 
.80 

.22 
.25 
.88 
.27 
.29 

Auril 

.29 

MiyT.    ; 

.26 

jime:::::..::. 

.88 

Average .. 

28.26 

1.786 

.82 

6S.62 

1,979 

.42 

47.76 

1,906 

.88 
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ICAOHINIE  SHOPS. 

The  shops  were  described  in  the  report  of  last  year.  Dnrljig  the  present  year  there 
has  been  sidded  a  foundry  containing  a  small  cnpolay  having  a  capacity  of  from  one- 
half  to  1  ton  per  honr  and  capable  of  making  a  single  casting  weighing  about  600 
pounds. 

A  greater  portioa  of  the  shop  work  is  reported  under  the  classification  to  which 
the  work  is  chargeable;  the  work  i>ertainmg  to  the  operation  and  repairs  to  the 
shops  was  as  follows : 

I&ecting  and  lining  cupola,  making  bolts,  olamps,  plates,  and  blast  pipe  for  same; 
puttiuff  up  blower  for  cunola  and  makins  brackets  and  bolts  for  same ;  repairing 
brass  mmaoe,  making  tools,  repairing  boiler,  engine,  and  lathe;  making  patterns 
and  casting  grate  bars  for  shop  boiler;  making  flasks  lor  foundry ;  attendmg,  oiling, 
and  wiping  machinery.  • 

SAWMILL. 

In  order  to  minimize  the  cost  and  time  of  transferring  lumber  from  the  mill  to  the 
carpenter's  shop,  an  addition  has  been  built  to  the  former,  in  which  will  be  placed 
all  of  the  wood- working  machinery.  An  economy  of  power  will  also  result,  as  the 
machine-shop  engine  wQl  be  relieved  of  the  wood- working  machinery,  and  the  latter 
will  be  run  by  a  turbine. 

M%$oellane<nu  work  of  milL— Repairing  mill  machinery,  planer,  log  carriage,  belts 
and  pulleys,  making  patterns  and  casting  brackets  and  rollers,  repairing  planer  gear; 
moving  cut-off  saw;  repairing  water  wheel;  moving,  piling,  and  drying  lumber. 

Table  F.-^AmawiU  and  oosi  of  lumber  sawed. 


* 

Last  year. 

This  year. 

Average  two  years. 

Sawed. 

Planed. 

Sawed. 

Planed. 

Sawed. 

Planed. 

Month. 

Feet 
B.  M. 

Coat 

Feet 
B.M. 

Cost 
per 

feet. 

Feet 
B.M. 

Cost 
per 

Feet 
B.M. 

Cost 

1^ 
feet. 

Feet 
B.M. 

Cost 
per 

/eet. 

Feet 
B.M. 

Cost 

1,000 
feet. 

July 

44,227 

11.98 

28,882 
58,330 
37,706 
31,862 
18,261 
48.868 
42,976 
29,706 
21,583 
18,710 
9,887 
8,887 

$1.40 
2.00 
1.85 
2.22 
2.12 
1.92 
2.10 
1.57 
2.18 
2.16 
2.36 
2.26 

86.718 
6,637 
19,285 
16,860 
80,524 
19,647 
12,200 
26,584 
17,422 
14,760 
22,218 
8.989 

$1.97 
.96 
2.12 
2.87 
2.04 
L76 
2.26 
2.52 
2.20 
8.14 
8.00 
8.86 

86,564 
68,830 
29.383 
29,738 
24,610 
41,628 
42,129 
31,935 
80.750 
26,325 
14,932 
19.048 

$1.69 
2.00 
2.52 
2.68 
2.34 
2.85 
2.11 
1.66 
1.50 
2.01 
2.78 
2.80 

85,718 
6,637 
19,285 
15,160 
20,854 
21,677 
7,513 
17,259 
17,132 
21,277 
28,288 
16,467 

$1.97 

ATlflTll#t- 

.95 

Septomber... 

October 

November... 
December  ... 

January 

Febmary.... 
March 

21,000 
27,e05 
80,999 
84.896 
41,284 
84,186 
89,936 
88,941 
20,488 
29,758 

8.20 
8.15 
2.56 
2.78 
2.12 
1.78 
1.82 
1.88 
8.11 
2.86 



2.12 

13,461 
11,184 

2,827 
8,935 
16,842 
27,794 
24,859 
28,996 

•1.78 
1.56 
1.52 
1.89 
2.70 
2.09 
1.08 
1.60 
L72 

2.07 
1.79 
1.64 
2.07 
2.61 
2.14 
2.11 
2.86 

SS.::::;;:: 

2.04 

Total.. 

809,298 

158,106 

858,112 

229,789 

885,866 

222,212 

Average  cost  of  logs  per  1,000  feet,  $6.80;  average  cost  of  loading  and  towinff. 
$2;  average  cost  of  sawing,  il^.Ol  per  1,000  feet;  totol  cost  of  sawed  lumber,  $9.81 
per  1,000  feet;  average  cost  of  planing,  $2.31  per  1,000  feet;  total  cost  of  planed 
lumber,  $12.12  per  1,000  feet. 

BUILDINOS. 

During  the  past  year  the  following  improvements  have  been  made:  Extension  of 
foundry,  sawmill,  and  ear  shed ;  a  new  d^  house,  cow  shed,  and  coal  shed  have  been 
erected. 

JSiatemei^i  of  repairs. — Bepaired  skylight  of  machine  shop,  commissary  building, 
foremen's  quarters,  lock  masters'  houBes  at  Locks  A  and  B :  window  blinds,  sink,  and 
floors  of  assistant  engineer's  quarters ;  pump  house  at  Lock  A :  shingled  roof  of  lock 
watchman's  house  at  Lock  6;  repaired  mantel  and  grate  at  lock  master's  house  at 
Lock  9.  Painted  and  whitewashed  interior  of  lock  masters'  houses  at  Locks  A,  B,  4, 
5,  6,  and  9.  Painted  exterior  of  lock  watchmen's  houses  at  Locks  1,  2,  3,  5,  7,  8,  9, 
A,  and  B ;  also  lock  masters'  houses  at  Locks  A  and  B,  foremen's  quarters,  and  property 
house. 
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Tablb  G.— Uii«  oo$i  of  rep«ir«  amd  impravem&nU  to  hUldimg$, 


Cost  per 
bnUding 
lutyear. 


Coat  per 
bnildbf 
this  year. 


Avera^ 
cost  per 
buUdtiiig 
for  two 
years. 


Jnly 

Aagnst  .... 

September. 

October.... 

NoTember. . 

December.. 

Jsnnary.... 

Febmary  .. 

March. 

Ap 


|S.fi7 


5.06 


April. 
May.. 


tfay. 
June. 


11.07 
10.00 
.77 
.80 
S.00 
8.57 
2.08 
8.68 


10.86 
7.08 
4.70 
5.57 
7.65 
2.74 
4.58 
4.05 
8.60 
6.25 

18.77 
0.06 


Total. 


45.20 


84.44 


17.66 
7.03 
4.98 
5.67 
0.36 
6.37 
2.67 
2.17 
6.30 
4.01 
8.37 
6.82 


7L64 


VLOATIKO  FtANT. 

The  foUoviDg  boati  are  used  in  oonnection  with  the  operating  and  oare  of  the  oanal : 


1  steam  flatboat. 
1  naphtha  laonch. 
6  deok  bargee. 


1  Bacyms  dredge* 
1  deiTick  boat. 


STATBMXKT  OF  REPAIB6. 


Steam  flatboat :  Repairing  machinery,  wheel,  hnll,  and  sprocket  chain ;  repainting. 

Naphtha  laanoh :  Making  patterns  for  and  casting  new  eccentric  strap,  cleaning 
and  repairing  machinery,  making  new  stem  band,  and  painting  hnll. 

Deck  barses:  Converting  two  coal  barges  into  deck  barges;  calking  and  painting 
same ;  recalking,  repairing,  and  painting  barges. 

Buoyrus  dredge :  Repairing  hnll,  deck,  lower  tumblers,  roller  frame,  and  connter- 
shafb;  pat  down  new  bedtimbers  for  pumping  enffinea;  straightening  backet  lad- 
der; whitewashed  hull,  put  new  roof  on  cabin,  and  repaired  spud  welL 

Derrick  boat:  Painting,  making  bearings  and  flanges  for  engine. 

DRY  DOCK— OPBBATINO  AlfD  BEPAIB8. 

The  following  United  States  boats  have  been  docked  and  repaired  during  the  year : 
Steamers  Colbert,  Lookoutj  and  MoPherson;  dredge  boats  BuoyruB  and  Harwood;  1  snag 
boat,  1  Quarter  boat,  and  four  barges.  Details  of  the  repairs  on  the  above  boats  may 
be  found  under  the  head  of  ''Floating  plant,"  and  in  the  report  of  work  done  under 
the  appropriation  for  general  improvement  of  the  Tennessee  River. 

Laid  pipe  from  spring  branch  to  dock  for  the  purpose  of  testing  the  hulls  of  boats, 
graded  the  north  and  east  banks  so  as  to  give  a  gradual  approach  to  the  dock,  digging 
drains  and  ditches,  cleaning  and  pumping  water  out  of  dock. 


QUABTBRS  AND  OB0Uin>8. 

Looks  A  and  B, — Grading  and  sowing  grass;  moving  old  bam;  transplanting  shade 
trees;  repairing  fences,  gates,  buildings,  and  steps;  excavating  stone  and  gravel,  and 
refilling  with  earth. 

Looks  2  and  ^.—Building  and  painting  new  fences. 

Lool;/.— Grading;  planting  grass  and  ivy;  building  spring  house  and  steps  in 
grounds. 

Look  ^.—Repairing  road  and  walks;  building  and  painting  steps  and  fence;  plant- 
ing ivy. 

Ijook  6.— Cleaning  quarters  and  grounds;  attending  garden;  building  fences,  coal 
house,  hitching  shed,  stone  culverts;  repairing  gates,  roads,  walks,  and  bridges; 
transplanting  shade  trees. 

Look  8. — Sowing  grass. 

MIBCBLIANE0U8. 

DeiUtjfs  to  froate.— The  canal  has  been  constantly  open  for  trai&o;  no  boats  have 
been  deli^ed,  nor  have  there  been  any  accidents. 


Digitized  by  LnOOQlC 


APPENDIX  D  D — REPORT  OP  MAJOR  KINGMAN.     1937 

8ub8iatenoe, — ^The  average  cost  of  subsistence  per  man  per  month  has  been  |6.27. 
Forage. — ^The  average  cost  of  forage  per  animal  per  month  has  been  $3.39. 
Miscellaneous  loorA;. ---Oaring  for  Government  animals,  hauling  and  towing  supplies ; 
loading,  towing,  and  nnloadins  coal  and  logs,  removing  old  dock  at  Lock  6,  testing 
air  drams,  cutting  derrick  timbers,  catting  wood  and  transferring  Inmber;  making 
hammer,  pick,  and  az  handles,  staples  for  rafting  logs,  steam  box,  stepladder,  hay 
rakes,  cutter  for  woodworker,  river  gauge,  spike  poles,  planer  bits,  screws,  brackets, 
tables,  chairs,  wagon  ton^e,  harness  bench  and  cutter  for  wood  worker;  repaired 
lawn  mowers,  wood  molding  machine,  boiler,  air  compressor,  pulleys  in  carpenter 
shop,  stone  tracks,  and  cant  hooks. 

In  towing  supplies  and  making  inspection  trips  the  steam  flatboat  has  run  2,392 
miles  daring  the  year.  • 

Very  respectfally,  your  obedient  servant^ 

Stdnet  B.  Wiluamson, 

Assistant  Engineer* 
M^j.  Dan  0.  Kinqmak, 

Corjps  of  Engineers^  U,  8,  A. 
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IMPROVEMENT  OF  FRENCH  BROAD  RIVER  AND  LITTLE  PIGEON  RIVER, 

TENNESSEE. 

The  French  Broad  Biver  is  one  of  the  largest  tributaries  of  the  Ten- 
nessee. The  stream  has  its  source  in  North  Garolina  on  the  western 
Bloi)e  of  the  Bine  Bidge,  enters  the  State  of  Tennessee  at  Paint  Book, 
and  after  a  course  of  121  miles  unites  with  the  Holston  Biver  4^  miles 
above  Knoxville,  thus  forming  the  Tennessee  River. 

An  appropriation  was  made  by  the  State  of  Tennessee  about  1840  for 
the  purpose  of  improving  the  rivers  of  the  section  then  known  as  the 
<<East  Tennessee  District."  and  the  improvement  of  Seven  Islands 
Shoals  of  the  French  Broad  Biver,  about  30  miles  below  Dandridge,  was 
begun  under  direction  of  commissioDers  appointed  by  that  State.  Tlie 
State  of  Tennessee  also  built  some  dams  above  Dandridge,  but  these, 
with  the  exception  of  a  few  repaired  by  the  United  States  in  1881,  have 
been  removed  during  the  progress  of  the  work  under  the  present  project. 

An  examination  was  made  of  the  French  Broad  in  Tennessee  under 
authority  of  act  of  Congress  July  11, 1870,  and  the  report  upon  it  is  to 
be  found  in  the  Beport  of  Ohief  of  Engineers  for  1871,  pages  491-494. 
A  reexamination  in  Tennessee  was  ordered  by  Congress  in  act  of  March 
3, 1875,  ^^from  its  junction  with  the  Holston  at  Knoxville  to  Lead  vale, 
Tenn."  The  estimate  made  in  1871  was  resubmitted  with  the  report  of 
1876. 

Below  Leadvale,  mouth  of  Nolichucky  Biver,  a  distance  of  90  miles, 
navigation  is  impeded  by  the  surface  obstructions  usually  found  in 
mountain  streams.  This  stretch  of  river  is  exceptionally  beautiful, 
broad,  and  adapted  to  navigation,  especially  below  Dandridge  about  50 
miles.  The  fall  being  only  about  1  foot  per  mile^  the  channel  can  be 
easily  improved.  From  the  junction  of  the  Nolichucky  Biver  to  the 
Tennessee  State  line,  31  miles,  the  French  Broad  is  not  susceptible  of 
improvement  except  by  slack-water  navigation,  the  fall  being  7  feet 
per  mile. 

The  present  project  of  improving  the  channel  from  mouth  of  river  to 
Leadvale,  about  90  miles,  consists  in  removing  surface  obstructions, 
cutting  down  overhanging  trees,  and  building  wing  dams  where  neces- 
sary, BO  as  to  permit  the  passage  of  boats  drawing  2^  feet  during  the 
ordinary  low- water  season.  Under  this  plan  operations  have  been  car- 
ried on  at  the  most  serious  obstructions. 
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The  following  appropriations  have  been  made  by  Oongress  for  improv- 
ing French  Broad  Biver  in  Tennessee,  viz: 


Act  of— 

September  19, 1890 $10,000 

Jnly  13,1892 15,000 

Angofit  18, 1894 7,000 

Junes,  1896 - 5,000 

Total 75,000 


Act  of— 

Jane  14, 1880 $10,000 

March  3,1881 8,500 

Aaga8t2,1882 5,000 

July5,1884 3,500 

Angu8t5, 1886 6,000 

August  11, 1888 10, 000 

The  total  amount  exx>ended  to  the  close  of  the  fiscal  year  ending 
Jane  30, 1897,  inclading  outstanding  indebtedness,  was  $68,886.91. 

This  expenditure  has  resulted  in  the  improvement  of  ten  of  the  prin- 
cipal obstructions  below  Dandridge  by  deepening  and  clearing  the 
channel,  removing  fish  traps,  constructing  and  modifying  wing  dams, 
and  revetting  the  banks  when  necessary.  A  list  of  these  ten  obstruc- 
tions, with  their  distances  below  Dandridge  and  the  work  done  at  each 
to  June  30,  1890,  is  given  in  the  Annual  Eeport  of  the  Chief  of  Engi- 
neers, 1891,  pages  2262.  2263. 

The  improvements  widch  yet  remain  to  be  made  are  generally  of  a 
class  which  can  not  be  economically  and  advantageously  executed  with- 
out the  possession  of  a  very  considerable  plant.  A  towboat  and  barges 
are  necessary  to  move  stone  for  the  construction  of  dams  and  the  pro- 
tection of  banks.  Derrick  boats  are  necessary  for  the  removal  of  snags 
and  bowlders  from  the  channel,  and  a  drill  raft  with  steam  drills  is 
needed  for  breaking  up  the  reefs.  Quarter  boats  are  also  necessary  to 
conveniently  take  care  of  the  laboring  force.  None  of  these  things 
belong  to  the  French  Broad  Eiver,  and  the  appropriations  have  always 
been  too  small  to  i>ermit  of  their  purchase. 

No  survey  of  the  river  has  ever  been  made,  and  it  is  therefore  very 
difficult  to  prepare  detailed  plans  for  its  improvement.  The  total 
amount  necessary  to  make  the  proposed  improvement,  which  even  at 
the  time  was  not  fully  described,  was  simply  a  guess  based  upon  a 
reconnaissance,  and  I  am  of  the  opinion  that  it  wiU  not  be  sufficient  to 
complete  all  the  work  that  must  be  done  to  carry  out  the  improvement 
to  the  extent  proposed. 

The  improvement  of  the  French  Broad  Biver,  Tennessee,  is  of  impor- 
t-ance  to  the  inhabitants  along  its  banks,  not  only  by  reason  of  its 
increasing  commerce,  but  because  of  its  being  constantly  used  as  a 
highway  for  travel  by  the  people  themselves,  a  large  number  of  passen- 
gers being  carried  by  the  small  steamers  that  ply  upon  this  stream. 
The  commerce  consists  principally  of  marble,  sand,  logs,  lumber,  for- 
age, grain,  live  stock,  wood,  and  general  merchandise.  The  completion 
of  the  existing  project  of  improvement  will  materially  aid  in  the  devel- 
opment of  the  mines,  and  will  open  a  river  highway  for  the  transporta- 
tion of  the  mineral  wealth  of  the  mountains  and  the  products  of  the  rich 
agricultural  lands  of  the  region  drained  by  the  river  and  its  tributaries. 

In  the  latter  part  of  July,  1897,  the  fleet  belonging  to  the  improve- 
ment of  the  Upper  Tennessee  Biver  was  sent  to  the  French  Broad  and 
work  was  begun  at  Hanging  Bock  Shoals.  The  work  here  consisted  in 
repairing  the  dam  at  the  head  of  Brabsons  Island,  which  had  been 
breached,  probably  by  persons  who  desired  to  form  a  passageway 
through  it  for  small  boats.  The  breach  thus  formed  had  been  widened 
and  deepened  by  high  water  and  the  action  of  drift  and  ice.  Its  effect 
was  sufficient  to  materially  reduce  the  depth  of  the  water  in  the 
improved  channel.  About  1,000  cubic  yards  of  broken  stone  was  used 
in  the  repair  of  this  dam.  In  addition  to  this,  the  bank  at  the  lower 
end  of  the  improved  chute  was  protected  by  riprap,  as  it  was  found  to 
be  caving,  in  a  way  which  would  act  injuriously  upon  the  channels 
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At  Bryant  Shoals,  which  is  situated  just  below  the  mouth  of  the 
Little  Pigeon,  a  large  quantity  of  bowlders  was  found  to  have  washed 
into  the  channel,  having  been  brought  out  of  the  Little  Pigeon  in  the 
time  of  freshets.  These  bowlders  had  lodged  on  the  shoal  where  the 
river  was  wide  and  shallow,  and  greatly  impeded  navigation ;  860  cubic 
yards  of  this  loose  rock  was  removed  and  was  used  in  repairing  the 
spar  dams  in  the  vicinity. 

At  Seven  Island  Shoals  a  good  deal  of  work  was  done.  This  is 
really  a  series  of  shoals  extending  over  several  miles  where  the  river 
is  divided  by  the  Seven  Islands  that  give  it  its  name;  1,700  cubic 
yards  of  loose  stone  and  gravel  was  dredged  from  the  channel  through 
the  shoals  at  various  points,  and  the  material  was  used  in  the  protec- 
tion of  the  bank  and  the  repair  of  existing  dams. 

At  a  place  in  the  shoals  known  as  the  Ked  Bank  the  bank  of  the 
river  was  caving  rapidly,  so  as  to  form  a  deep  pocket,  giving  injurious 
currents  and  inducing  the  formation  of  a  bar.  To  correct  this,  the 
bank  was  protected  by  a  timber  crib  filled  with  stone  and  having  a 
length  of  728  feet.  In  addition  to  the  stone  obtained  from  the  river, 
660  cubic  yards  was  quarried  from  the  bank,  for  the  repair  and  exten- 
sion  of  the  dikes. 

At  Greens  Beef  a  channel  100  feet  wide  was  blasted  through  the 
reefs  and  the  stone  was  used  in  the  construction  of  a  spur  dike;  750 
cubic  yards  of  solid  rock  was  excavated. 

In  skddition  to  this,  work  was  done  at  Huffakers  Shoals,  Johnsons 
Shoals,  Cement  Shoals,  Bowmans  Shoals,  Humes  Shoals,  Pennyroyal 
Shoals,  and  Hines  Greek  Shoals;  at  each  of  these  places  the  work  con- 
sisted in  the  removal  of  loose  rock  and  gravel  from  the  channel,  the 
material  being  used  to  strengthen  the  dikes  and  dams  or  to  revet  the 
bank  where  necessary;  1,235  cubic  yards  of  material  in  aU  was  exca- 
vated at  these  latter  places. 

LITTLB  PiaSON  BIVBBt  TBNNBSSBB. 

This  stream  is  formed  by  the  junction  of  its  east  and  south  forks  at 
Sevlerville,  Tenn.,  and  flowing  northwesterly  for  about  5  miles  it  enters 
the  French  Broad  Biver  about  32  miles  above  Enoxville. 

An  examination  of  Little  Pigeon  Biver  was  made  under  the  provisions 
of  river  and  harbor  act  of  September  19, 1890.  The  channel  was  found 
to  be  obstructed  by  rock  reefs  and  gravel  shoals,  the  object  of  the  pro- 
posed improvement  at  the  estimate  of  cost  submitted  ($10,000)  being 
to  open  up  the  river  to  navigation  as  far  as  Gatlettsburg,  about  2  miles, 
permitting  the  passage  of  the  small  steamers  that  ply  upon  the  French 
Broad  Biver,  and  occasionally  during  extreme  high  water  to  ascend  to 
Sevierville,  5  miles  from  the  mouth  of  the  river.  (See  report  printed 
as  House  Ex.  Doc.  No.  159,  Fifty-first  Congress,  second  session,  and 
Beport  of  Chief  of  Engineers,  1891,  pp.  2287-2288.) 

The  river  and  harbor  act  of  July  13, 1892,  provided  that  of  the  (15,000 
appropriated  for  improving  French  Broad  Biver,  Tennessee,  (1,000 
^^may  be  used  in  removing  bar  or  shoal  in  Little  Pigeon  Biver."  This 
sum  was  allotted  for  the  removal  of  the  bar  near  the  mouth  of  the 
river,  described  as  the  only  bad  shoal  below  Gatlettsburg. 

The  total  amount  expended  to  close  of  fiscal  year  ending  June  30, 
1897,  was  (1,150.39. 

About  the  middle  of  August,  1897,  a  portion  of  the  fleet  employed  in 
improving  the  French  Broad  Biver  was  sent  to  work  at  the  mouth  of 
the  Little  Pigeon.  The  work  was  confined  to  the  bar  at  the  mouth  of 
the  river^  where  a  large  quantity  of  sand,  gravel,  and  bowlders  are  anni|-£ 
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ally  deposited  by  the  freshets,  thus  forming  a  very  tronblesome  bar  and 
preventing  steamboats  from  entering  the  Little  Pigeon  when  the  rivers 
fall.  A  channel  30  inches  deep  and  of  sufficient  width  was  dredged 
through  this  bar. 

The  Little  Pigeon  discharges  into  the  French  Broad  just  above  a  long 
island  called  McOroskeys  Island.  The  navigable  channel  of  the  French 
Broad  is  upon  the  right-hand  side  of  this  island,  and  in  the  improvement 
of  the  mouth  of  the  Little  Pigeon  a  dam  has  been  built  across  the  head 
of  the  left-hand  chute.  The  head  of  the  island  was  found  to  be  wash- 
ing away,  and  to  protect  this  and  preserve  existing  conditions,  which 
were  favorable,  the  head  of  the  island  was  thoroughly  riprapped.  Some 
material  was  also  used  in  strengthening  a  dam  across  the  slough ;  about 
1,500  cubic  yards  was  dredged  from  the  bar,  and  about  1,000  cubic  yards 
of  the  loose  rock  thus  obt^ned  was  used  in  riprapping  the  island  and 
the  remainder  upon  the  dam. 

For  a  detailed  account  of  the  improvement  of  the  French  Broad  and 
Little  Pigeon  rivers  I  would  respectfully  invite  attention  to  the  report 
of  Superintendent  B.  B.  Thacher,  which  is  transmitted  herewith. 

Money  statement 

July  1, 1897, balance  unexpended i $6,244.S2 

June  90, 1898,  amoont  exi>ended  during  fiscal  year 6, 848.02 

Joly  L 1898,  balanoe  unexpended 995.70 

July  1,1898,  outstanding  Uabilitiea 18L23 

July  1,1898, balance  avaUable 264.47 

{Amount  (estimated)  required  for  completion  of  existing  project 85, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  yearendine  JuneSO,  1900    88^  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Ckmmeroial  sUUisUcs  nfJE^mck  Broad  Biver,  Tennessee, 


ArticlMP. 

Year  ending  December  81— 

Batimated 

18M. 

1B06. 

1886. 

1887. 

▼aloe,  1887. 

Qrain 

Tom, 

28,888 

5,788 

783 

458 

Tom, 

8,814 

7,414 

606 

480 

400 

10,811 

66 

12 

666 

1,500 

7,041 

5.000 

138 

Tom. 

17.780 

16,260 
5,028 
4,000 

12,160 
8.060 

Tom, 
7,174 

874 
1,100 
1,055 

$120,980.80 
61,875.00 

8.676.00 
28,876.00 

1,100.00 
05.100.00 

Lumber 

Flour        ■*T-r«^ ..--.----..---.-«..«--.--■--- 

liiTeBtOCk     ...rr.r - 

Wood 

13,546 

Iron  or6         ..........••••..■..•..••■•.>•«••■••• 

2,900 
2.000 
8,760 

"•IS 

1,063 

77,400 

2.000 

2,020 

226 

600 

800 

12,000 

1,600 

800 
200 
295 

24,518 
95 
286 

10,000 

2,026.00 
400.00 

cwS\^^:::::;::";:;;;;:;;;;;::;:;::::::::::; 

Hay        

4,720.00 

JjOgg            ,.                                ,                ,         ..,,,.,.,,,,,..«...,,«,».«,,,»T 

122,665.00 

RhliifflMi 

1,900.00 

Brief  I!.::::::::;::::;::::;:::::::::;:::::::::::: 

940.00 

Sand  ...: 

6,700.00 

Tan  bark       

Kallroad  ties               .  , r-- 

Xobaooo ..      •              •      •■...■■••«.■>••...■•.•• 

Tertiiizer 

]Pxt>diic6                                ••■••«..•■..••..••• 

Marble 

18,000 

180,000.00 

TeleDhone nolea  ...  ..  ...... 

Stone -«..- 

600 

2,500.00 

Total 

49,396 

42,808 

249,204 

70,766 

617.255.80 

Number  of  passengers  transported  (1897),  3|Q20. 
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Lift  9j  BteamboaU  (stem-wheel)  plying  on  the  French  Broad  Biver,  Tennessee. 


NaBM. 


Length. 


Breadth. 


Depth. 


Net  ton- 
nage. 


Capadty 
of  bargee. 


G.  X.  Voaohe  and  15  barges. . . 
Flora  Swan  and  7 bargee..... 

Onega  and  3  barges 

Lnoile  Borden  and  2  bargee. 
Telephone  and  15  barges..... 
1  barge 


Fsft. 
oa 

98 

104.8 
86 
88 


U 
18 
18 
14 
19 


JVst 
2 

2.8 
2.5 
2.6 
2.6 


61.12 

67.81 
69.79 
45.74 
97.47 


Tons. 
800 
280 
120 

80 
450 

20 


In  aU|  6  steamboftte  of  331.93  tons  burden  net  and  43  barges  of  1,250  tons  capaoity. 


KSPOBTS  OF  MB.  B.  B.  THACHBB,  SUPEBDTTBNBEir 

Ekoxtillb,  Tbmk.,  June  SO,  1898. 

Majob:  I  have  the  honor  to  sabmit  the  following  report  of  operations  on  the 
French  Broad  River  for  the  fisoal  year  ending  June  30,  1898 : 

At  the  ending  of  the  last  fiscal  vear  the  fleet  was  lying  at  Knozville,  waiting  for  a 
low  stage  of  water,  so  that  the  old  bridge  piers  that  were  put  in  the  river  darinff 
the  ciyil  war  by  General  Bnmside  oonM  be  removed.  Owing  to  continued  high 
water  for  that  season  of  the  year  the  project  for  their  removal  was  abandoned  untU 
later. 

On  July  21  the  fleet  was  taken  in  tow  by  the  U.  S.  steamer  Long  and  proc  ceded  up 
the  French  Broad  River,  where  work  was  begun  at  Hanging  Rock  on  the  23d,  ana 
Seven  Island  Shoals  on  the  26th  of  July. 

The  work  at  Hanging  Rock  Shoals  consisted  of  repairing  break  in  the  dam  at  the 
head  of  Brabsons  Island.  This  break  was  made  by  some  unknown  persons,  who 
evidently  tore  oat  enough  rock  to  allow  the  passase  of  a  skiff,  and  thereby  weak- 
ened the  dam ;  then  high  water  and  drift  enlarged  the  break  to  sach  an  extent  that 
it  caused  the  channel  opposite  to  become  shallow.  This  break  was  closed  and  the 
dam  at  that  point  was  reenforced.  The  work  then  was  confined  to  the  foot  of  the 
shoalB,  riprapping  bank,  building  lower  end  of  retaining  dam,  and  reenforcing 
check  daxns. 

CnbJo  yards. 

Earth  stripped  in  quarry 110 

Stone  quarned,  riprap 2,140 

Riprap  used  on  bank 1,050 

Riprap  used  in  dams 940 

On  August  14  the  fleet  that  was  at  work  at  Hanging  Rock  was  divided;  part  was 
dropped  down  to  Seven  Islands,  the  other  was  towed  oy  the  U.  S.  steamer  Long  to 
Bryants  Shoals.  The  working  part v  at  Bryants  Shoals  was  engaged  in  excavating 
bowlders  from  the  channel  and  utilizing  them  in  riprapping  dams  at  that  place. 
Great  quantities  of  bowlders  are  washed  out  of  Little  Pigeon  River,  which  empties 
into  the  French  Broad  at  the  head  of  Bryants  Shoals;  these  lodge  on  the  shoals  and 
impede  navigation  so  that  from  time  to  time  they  have  to  be  removed  to  give  the 
necessary  depth  in  channel. 

bbyakts  shoals. 

Cubic  yards. 

Loose  rock  excavated  from  channel 860 

Dams  repaired 860 

The  following  places  are  included  in  Seven  Island  Shoals,  where  work  was  carried 
on:  Wesley  Chute^  Tuckahoe  Chute,  Red  Bank«  Foot  of  Shoals,  and  Qreens  Reef. 

WB8LBT  CHUTE. 

The  ohannel  was  dredged,  to  a  depth  of  3  feet,  of  bowlders,  sand,  and  gravel  and 
the  same  placed  on  dam.  The  old  abandoned  retaining  dam  was  remove  and  the 
stone  placed  on  the  retaining  dam  now  in  use. 

Cnbio  yards. 

Bowlders  and  gravel  excavated  from  ohannel 405 

Old  dam  removed 776 

Dam  repaired 1,180 
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TUCEAHOB  CHUTB. 

Theohannel  atTaokahoeChnte  was  cleared  of  loose  rook  and  the  trees  that  obstmoted 
the  ohaonel  were  cut  down. 

Loose  rock  ezoayated  from  channel Cnbio  yards..  136 

Dam  repaired do 135 

Trees  out •• Number..    45 

BBD  BANK. 

The  water  had  undermined  the  bank  at  this  place,  and  high  water  caused  It  to 
cave  in.  The  material  washed  down  and  formed  a  troublesome  bar.  To  remedy  it  a 
crib  was  built,  728  feet  long  and  4  feet  8  inches  high,  of  white  oak,  8  by  8  inches  by 
12  and  14  feet  Ions,  to  act  as  a  retaining  wall.  The  crib  was  sheeted  with  1  by  12 
inch  oak  and  fillea  with  the  loose  rook  and  grayel  excavated  from  the  channel. 

Crib  built  728  feet  long,  4  feet  8  inches  hi^,  8  by  8  inch  white  oak  12  and  14  feet 
long;  total  feet  B.  M.,  34,138. 

Loose  rock  and  gravel  excavated  from  channel  and  pat  in  crib,  385  cnbic  yards. 

Earth  for  foundation  of  crib,  210  cubic  yards. 

The  bank  behind  the  crib  was  given  a  natural  slope. 

FOOT  OF  ISLANDS. 

From  the  Red  Bank  down  to  Greens  Reef  the  channel  was  excavated  of  loose  rook 
and  the  rock  utilized  in  the  repair  of  check  dams.  At  the  foot  of  the  lower  island 
a  retaining  dam  188  feet  long  was  built  to  prevent  the  water  at  that  point  from 
spreading. 

Cubleywds. 

Earth  stripped  from  quarry • 811 

Stone  quarried  for  dams 660 

guarried  stone  used  in  dam 250 
ams  repaired 1,855 

Dambuflt 1,880 

GBEENS  BBEF. 

A  channel  100  feet  wide  was  blasted  through  the  reefe  and  the  stone  used  in 
building  a  check  dam  250  feet  long  Just  below  the  reeft  from  the  left  bank,  to 
straighten  the  current  and  back  water  over  the  excavated  channel. 

Onbloyirda. 

Solid  rock  blasted  from  ohannel • 760 

Dam  built 760 

As  the  funds  for  the  French  Broad  River  were  nearly  exhausted  it  was  deemed 
advisable  to  reduce  the  force.  On  September  18  the  larger  portion  of  the  fleet  was 
sent  to  the  Tennessee  River.  The  small  party  left  on  the  French  Broad  River 
worked  their  way  downstream,  stopping  at  the  following  places : 

Hnffakers  Shoals :  Cabio  yards. 

Loose  rock  excavated  from  ohannel r.. 340 

Bank  riprapped 340 

Johnsons  Shoals : 

Loose  rock  excavated  from  ohannel 100 

Bank  riprapped 100 

Cement  Shoals : 

Loose  rock  excavated  fix>m  ohannel 165 

Bank  riprapped 135 

Dam  repaired 80 

Bowmans  Shoals: 

Loose  rock  excavated  from  ohannel 270 

Dam  repaired • • 270 

Hnmes  Shoals : 

Loose  rock  excavated  fix>m  channel • 155 

Bank  riprapped 155 

Pennyroyal  Shoals: 

Loose  rock  excavated  from  ohannel , 55 

Dam  repaired 55 

Hines  Creek  Shoals: 

Loose  rock  excavated  fipom  ohannel 170 

Bank  riprapped 170 
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On  NoYember  4  the  fleet  and  working  party  reached  E^noxTille  and  Joined  the 
Tennessee  River  fleet  at  work  there. 

Very  respeotfally,  yoor  obedient  servant, 

R.  R.  Thachxb,  8u^f9ri»UHde»t. 
Mi^.  Dan  0.  Eingmak, 

CorpM  of  Enginter$,  U.  8*  A. 


Ekoxyillb,  Tbnn.,  Jims  SO,  1898, 
Majob:  I  have  the  honor  to  submit  the  following  report  of  operations  on  the  Lit- 
tle Pigeon  River  for  the  fiscal  year  ending  June  90, 1898: 

Wo&  was  commenced  Angnst  14  by  a  working  party  and  confined  to  the  bar  at 
the  mouth,  as  large  quantities  of  sand,  gravel,  and  bowlders  are  annually  washed  ont 
of  that  river  and  are  deposited  at  the  mouth,  making  a  very  troublesome  bar. 

A  channel  90  inches  deep  was  dredged  through  the  bar.  The  material  was  used  in 
riprapping  the  head  of  MoCroskeys  Island  and  to  repair  the  dam  in  the  slough. 

Cubic  yards. 

Loose  rook  removed 1,606 

Riprapping  island 1,075 

Repairing  dam 490 

Fleet  and  working  party  left  the  Pigeon  River  and  Joined  the  working  party  at 
work  at  Seven  Islands  on  September  18. 

Very  respectfully,  your  obedient  servant, 

B.  B.  Thaohbb,  au^^wMmdmL 
M%).  Dan  0.  Kingman, 

Oor^  cjf  EngineerB,  U.  8.  A» 


DD4. 

IMPROVEMENT  OF  CLINCH  RIVER,  TENNESSEE  AND  VntGINU. 

The  Olinch  Biver  rises  in  the  Oomberland  Mountains,  in  southwestern 
Yirginia,  and  f  ows  in  a  southwesterly  direction,  (generally  parallel  to 
the  Holston  Biver,  and  empties  into  the  Tennessee  Biver  at  Kingston, 
Tenn.,  104  miles  above  Ohattanooga  and  79  miles  below  EjioxviUe,  the 
length  of  its  course  in  Tennessee  being  about  230  miles. 

Between  1830  and  1845  work  was  done  by  the  State  of  Tennessee, 
but  it  resulted  in  little  or  no  advantage  to  navigation.  The  country 
drained  by  this  river,  about  4,500  square  miles,  is  mountainous  and  has 
very  meager  transportation  facilities. 

Under  authority  of  act  of  Congress  approved  March  3, 1875,  exam- 
ination of  the  river  was  made  both  in  Yirgiuia  and  Tennessee.  Osbom 
Ford,  Virginia,  about  35  miles  northeast  of  the  Tennessee  line,  is  regarded 
as  the  head  of  high- water  navigation  on  the  Olinch  Biver.  It  has  no 
low-water  navigation.  (See  Beport  of  Ohief  of  Engineers,  1876,  pp. 
736-747.)  An  examination  of  the  Clinch  Biver  fron  Nash  Ford,  Vir- 
ginia, to  Haynes  (or  Walkers  Ferry),  Tenn.,  a  distance  of  about  161 
miles,  was  made  in  1880.  (See  Beport  of  Ohief  of  Engineers,  1881, 
pp.  1864-1867.)  The  original  project,  submitted  in  1876,  provided  only 
^^  to  improve  the  high- water  navigation  of  this  river,  fio  that  there  shall 
be  less  difELculty  and  danger  in  bringing  out  cargoes,  and  so  that  rain 
tides  of  3  or  4  feet  may  be  made  use  of  for  boating  purposes."  This 
was  estimated  at  $26,400.  In  1881  the  engineer  ofAcer  in  charge  re- 
ported that  he  hoped  to  attain  a  permanent  increase  of  depth  of  water 
in  channel  by  blasting  rock,  etc.,  ^^  securing  for  about  146  miles  of  the 
lower  river  at  ordinary  low  water,  from  its  mouth  to  Clinton,  about  2 
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feet,  and  from  Clinton  to  Walkers  Ferry  (Haynes)  abont  1 J  feet,^  adopt- 
ing the  low  water  channel,  which  in  1876  had  been  simply  suggested  as 
a  channel  that  might  be  foand  practicable  after  a  carefal  survey,  and 
thas  modifying  the  then  existing  project,  bat  without  increasing  the 
original  estimate,  which  was  simply  for  high-water  navigation,  by  the 
cost  of  the  channel  projected.  In  1885  the  estimate  was  increased  to 
$50,000,  ^<  because  it  had  been  found  necessary  to  make  the  channel 
from  two  to  three  times  the  width  thought  sufficient  when  the  original 
estimates  were  made,"  but  the  estimate  was  not  increased,  although  it 
was  ])roposed  to  secure  a  low-water  navigation  instead  of  a  navigation 
limited  to  high  and  intermediate  stages,  as  was  originally  contemplated 
in  the  projects  upon  which  the  estimates  were  made.  The  balance  of 
the  estimate  now  remaining  unappropriated  being  $8,500  in  all,  is 
theietore  manifestly  insufficient  to  complete  the  work  proposed. 

The  examinations  of  the  Clinch  River  which  have  been  made  up  to 
the  present  time  are  really  not  sufficient  upon  which  to  base  a  reason- 
able estimate  of  the  actual  cost  of  the  proposed  low-water  channel 
below  Walkers  Ferry,  but  before  this  improvement  is  really  undertaken 
it  will  be  proper  and  necessary  to  make  a  detailed  survey,  in  order  to 
deteriDine  the  actual  cost  of  what  can  be  done  to  carry  out  the  work 
advantageously  and  with  due  economy. 

From  Walkers  Ferry  up  to  Osborne  Ford,  Virginia,  120  miles,  the 
only  improvement  contemplated  is  to  reduce  the  ledges  and  remove  the 
loose  rock,  snags,  and  overhanging  trees  obstructing  the  channel  to 
such  an  extent  as  to  enable  flatboat  navigation  and  rafting  to  be  carried 
on  safely  at  the  high  and  intermediate  stages. 

The  following  appropriations  have  been  made  for  this  improvement: 


Act  of— 

June  14. 1880 $10,000 

March  8, 1881 8,000 

August  2,1882 8,000 

July  5, 1884 6,000 

August  5,1886 5,000 

August  11, 1888 5,000 


Act  of— 

September  19, 1890 $4,000 

July  13, 1892 4,000 

Angust  18, 1894 2,600 

Total 41,500 


The  total  amount  expended  to  June  30, 1897,  including  outstanding 
indebtedness,  was  $37,182.04.  The  general  results  attained  by  this 
expenditure  are  that  the  reefs  have  been  reduced,  many  snags  and 
overhanging  trees  removed,  and  several  strong,  heavy  wing  and  longi- 
tudinal dams  built,  thus  securing  a  passable  channel  at  stages  of  the 
water  2  or  3  feet  lower  than  before  the  improvement  was  begun. 

The  low- water  navigation  of  the  Clinch  River  amounts  to  nothing 
under  the  present  conditions.  It  can  not  be  carried  on  to  an  extent 
sufficient  to  have  any  practical  value.  All  the  business  that  is  done 
upon  the  river  is  at  high  or  intermediate  stages.  The  principal  com- 
modity consists  of  logs  made  up  into  rafts,  and  this  rafting  business  is 
a  large  and  increasing  industry.  There  yet  remains  a  very  large  area  of 
fine  oak  timber,  for  which  there  is  a  growing  demand  at  the  cities  lower 
down  on  the  Tennessee  Eiver.  Any  work,  therefore,  which  may  be  done 
which  will  facilitate  the  operation  of  rafting  on  the  river  or  lengthen 
the  season  of  navigation  for  rafts,  by  permitting  them  to  be  floated  with 
safety  at  lower  stages,  will  be  of  immediate  value  to  commerce  and 
perhaps  the  greatest  value  that  can  be  secured  at  moderate  expense. 

Early  in  July,  1897,  a  working  party  was  assembled  at  Osborne  Ford 
Virginia,  at  the  head  of  navigation.  This  party  was  provided  with 
tools,  explosives,  camping  equipage,  and  provisions,  and  having  con- 
structed 10  rough  light-draft  bateaux,  descended  the  river  to  where  it 
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unites  with  the  Tennessee,  at  Kingston.  In  passing  down  the  river 
the  party  removed,  as  fiur  as  practicable,  the  obstructions  to  navigation 
at  stages  at  which  the  river  is  ordinarily  used.  These  obstructions  con- 
sisted generally  of  bowlders,  rock  reefs,  gravel  bars,  snags,  and  over- 
hanging trees.  With  the  party  there  was  a  raft  pilot  who  had  had 
extensive  experience  in  the  navigation  of  the  river  and  was  thoroughly 
familiar  with  the  obstructions  which  most  interfered  with  navigation. 

The  general  method  of  operation  was  as  follows: 

When  the  obstruction  consisted  of  gravel  bars  and  shoals  the  men 
were  pat  into  the  water  and  the  material  was  either  thrown  into  deep 
holes  or  loaded  into  boats  and  taken  to  the  shore,  or  to  some  pool  in 
which  it  could  be  dei)osited. 

Everything  in  the  main  channel  calculated  to  interfere  with  the  safe 
passage  of  ^ats  or  rafts  was  removed.  When  the  obstructions  con- 
sisted of  ledges  of  solid  rock,  or  bowlders  too  large  to  be  handled,  they 
were  drilled  and  blasted  and  the  pieces  disposed  of  as  before.  In  a 
great  many  cases  it  was  possible  to  blow  the  ledges  and  bowlders 
directly  into  de<»p  water,  so  that  no  handling  was  necessary,  and  this 
rendered  work  of  this  character  very  cheap,  so  that  it  cost  no  more  than 
the  handling  of  small  stone.  Leaning  trees  and  snags  were  either 
blown  up  by  explosives  or  cut  to  pieces  and  so  disposed  of  that  they 
coald  not  again  become  obstructions  to  navigation. 

The  party  reached  Kingston  on  the  10th  of  October,  where  the  outfit 
was  stored  and  the  party  disbanded.  In  passing  over  the  river,  work 
was  done  at  more  than  sixty  difierent  localities.  In  the  aggregate,  6,547 
cubic  yards  of  ledges  and  bowlders  requiring  blasting  were  disposed  of; 
4.602  cubic  yards  of  gravel  and  small  stone  was  removed  from  the 
cnannel;  299  trees  were  cut,  and  703  snags  removed.  The  total  cost 
of  the  field  work  was  less  than  $3,000. 

The  result  of  this  work  has  been  very  gratifying  to  those  who  use  the 
river.  It  is  stated  by  competent  rsit  pilots  that  they  can  come  out  with 
their  rafts  upon  a  foot  less  water  than  formerly,  and  that  at  all  times 
navigation  is  easier  and  safer,  and  that*the  rafts  can  be  handled  with 
smaller  crews.    Further  work  of  this  character  is  very  desirable. 

For  the  names  of  the  localities  at  which  the  work  was  done  and  the 
kind  and  extent  of  improvement  at  each  place,  I  would  respectfhlly 
invite  attention  to  the  report  of  Master  Laborer  E.  B.  Nelles,  who  was 
in  charge  of  the  work  during  the  season. 

Money  statement. 

July  1, 1897,  balance  unexpended ^ $4,34^80 

June  SO,  18£KB,  amount  expended  during  fiscal  year 2,927.98 

Jnlyl,  1898.  balance  unexpended 1.418.82 

July  1, 1898,  outstanding  liabilities 28.84 

July  1, 1898,  balance  ayailable 1,889.98 


(Amount  ^estimated)  required  for  completion  of  existing  project 8, 600. 00 
Amounttiiat  can  beprontablyexpendedinfiscalvear  ending  JuneSO,  1900     8, 500. 00 
Submitted  in  compliance  with  requirements  ox  sections  2  of  river  and 
harbor  acts  of  1S66  and  1867  and  of  sundry  oIyII  act  of  June  4,  1897. 
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Comtneroial  Btatisiics  of  Clinch  Biver,  Tennessee. 


ArtiolM. 

Year  ending  Deoember  31— 

Batimated 

1804. 

1886. 

1896. 

1807. 

valoA,  1887. 

GrAln    ....T*......rr.T r ,,—  -,, ,,^-- 

Tom. 
1,290 
110 
44 

201 

80 

11,207 

Tom, 

^^ 

766 
1.84J 

840 

61, 473 

18 

466 

2,160 

Tom. 

1,886 
28,860 

Ibiw. 
18,081 
240 
28,210 

$220,414.86 

Floor... ..■••...>.•.«....>•...•«•«>•• a. •>>••«.•• • 

13,200.00 

Irrai  ore.....*..... ..............a.......... 

88,852.00 

T.TimliAr  .,.«.,,,..,,,,,,,,,,«,,,,,,,.,,,,.,.,,.., 

87,695.00 

Livestock 

12,600.00 

General  merohandite.  .........................^. 

811,655.68 

liOffS         ............•.....■>..■•...•...■>•■■>■«•' 

208,142.50 

Cotton 

Coal 

170 
50 
40 
1.486 
145 
1,200 

1.871 

1,011 

85 

2,7^00 

Hay 

16kl76u00 

BHck 

840.00 

StaTes          

Tan  bark 

Ballroadtiea 

35 

218 

1,907 

87.50 

Prodnoe 

18,111.00 

Sand 

1,887.09 
28,276.00 

Stone 

Fesrtilizer 

2,709.00 

Total 

12,082 

68,900 

88,456 

102,629 

903,288.46 

Number  of  passengers  transported  (1897),  8,017. 

lAei  of  eteamhoaU  ieiem^heel)  plying  an  ike  CUn€k  Biner,  Tenneeeee. 


Name. 


Length. 


Breadth. 


Depth. 


Ket 
tonnage. 


Oapaoitj 
of  bargee. 


B.  P.  Dawaon  and  4  barge* ... 

Xingston  and  4  barges 

Key  City  and  8  bargee 

Hand  and  i  bargee 

Spring  Hill  and  9  barges 

«rC.  Warner  and  1  barge 

J.  P.  Kindrick  and  1  barge  . . . , 
dinton  B.  Eiske  and  2  bazgea 


60 
56 

80 
79 
185 
142 
112 
100 


Fut. 

10 

11 

15 

16.5 

26.6 

81.6 

20 

18 


xwaC 
2.8 
2.6 
8.1 
8.2 
4 

4.6 
8.7 
8.4 


29.80 
87.80 
60.46 
28.80 
166.88 
201.06 
128.71 
79.88 


Tom. 


124 
100 
150 
900 

8,600 
70 
80 
80 


In  ally  8  steamboats  of  715.88  tons  burden  net  and  28  barges  of  5,104  tons  oapacity. 


BXPOBT  OF  MB.  X.  B.  KELLES,  BCASTBB  LABOBEB. 

RxvEBTON,  Ala.,  Deoember  S7j  18S7, 

Hajob:  I  have  the  honor  to  submit  the  following  report  on  the  work  of  removing 
obstructions  from  the  Clinch  Biyer  in  Virginia  and  Tennessee: 

Under  your  orders,  Mr.  J.  H.  Catron  and  myself  proceeded  to  St.  Paul,  Wise 
County,  Va.,  early  in  July,  1897,  for  the  purpose  of  organising  a  party  and  oon- 
stmotinj;  the  necessary  boats  for  the  work. 

The  river,  except  during  rain  tides,  is  narrow,  crooked,  and  fttll  of  rapids  and 
shoals.  Consequently,  it  was  necessary  to  use  light  boats  that  could  be  handled  in 
shoal  water  or,  when  necessary,  carried  around  the  shoal  places. 

The  fleet  constructed  consisted  of  7  bateaux  2  feet  to  2  feet  6  inches  wide  by  15 
inches  deep  by  16  feet  lone;  2  boats  4  feet  wide  by  15  inohes  deep  by  16  feet  long;  1 
boat  6  feet  wide  by  14  inches  deep  by  18  feet  long. 

The  larger  boats  were  used  for  carrying  the  camp  outfit,  tools,  and  supplies,  and 
the  bateaux  for  carrying  the  men  and  for  handling  the  small  bowlders,  ^vel,  etc., 
taken  from  the  channel. 

Some  delay  was  occasioned  by  the  nonarrival  of  the  tents  and  supplies. 

On  July  22  the  organization  was  completed,  and  the  party  started  for  Osbomes 
Ford,  the  head  of  navigation  in  the  Clinch  River. 

As  before  stated,  the  river  is  narrow,  crooked,  and  full  of  shoals  and  rapids,  and 
it  is  used  almost  entirely  for  rafting  out  logs  during  the  so-called  ''rain  tides."  The 
obstructions,  aside  from  those  above  mentioned,  consist  of  overhanging  trees,  snags, 
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rockj  ledges,  and  points  running  ont  into  the  streams,  milldams,  fish  dams,  and 
large  bowlders  scattered  along  the  shore  and  on  the  shoals. 

with  Mr.  Catron,  who  is  an  experienced  raft  pilot  and  familiar  with  the  needs  of 
this  bnsiness,  was  left  the  question  of  deciding  to  what  extent  it  was  necessary  to 
reduce  or  remove  these  obstructions,  so  as  to  produce  a  practically  uniform  condi- 
tion and  make  rafting  possible  on  smaller  tides  than  heretofore.  It  is  belieyed  that 
the  work  done  will  enable  rafbsmen  to  run  the  river  on  at  least  a  foot  less  water 
than  ever  before. 

The  general  method  of  ox>eration  was  as  follows : 

When  the  obstruction  consisted  of  gravel  bars  and  shoals,  the  men  were  put  into 
the  water  and  the  material  either  thrown  into  deep  water  or  loaded  into  the  bateaux 
and  taken  to  the  shore  or  to  the  nearest  deep  pool.  Everything  in  the  main  channel 
calculated  to  in  any  way  interfere  with  the  safe  passage  of  rafts  was  removed. 

When  the  obstruction  consisted  of  ledges  of  solid  rock  or  rock  bowlders  they 
were  drilled  and  blasted  to  pieces,  and  the  material  disposed  of  by  throwing  it  into 
the  pools  or  carrying  it  to  the  shore.  In  a  great  many  cases  it  was  possible  to  blow 
the  ledges  or  bowlders  directly  into  deep  water  without  any  handling.  This  greatly 
reduced  the  cost  of  the  rock  work,  and  accounts  for  the  fact  that  the  rock  work  cost 
practically  the  same  per  cubic  yard  as  the  gravel  and  small  bowlders. 

The  leaning  trees  and  snags  were  either  blown  up  with  dynamite  or  cut  up  by 
hand,  and  so  cQsposed  of  as  not  to  form  future  obstructions. 

Actual  operations  were  commenced  on  July  26,  at  Buster  Shoals,  1  mile  below 
Osbomes  Ford.  Between  this  point  and  the  Auger,  a  distance  of  about  45  miles,  the 
work  consisted  mainly  in  the  removal  of  snags,  gravel  shoals  and  a  number  of  fish- 
trap  dams. 

At  the  Auger,  which  is  a  sharp,  rocky  point  extending  ont  into  the  river,  the  first 
heavy  rock  work  was  done.  The  river  makes  a  very  snarp  turn  around  tnis  point, 
and  by  its  removal  it  is  thought  that  a  very  decided  improvement  was  eftected. 

At  Sogers  Shoals,  immediately  below  the  Auger,  a  large  quantity  of  rocl^  as  well 
SB  small  bowlders  and  gravel,  was  removed. 

One  of  the  worst  obstructions  in  the  river  is  the  Lawson  miUdam,  286  miles  above 
Kingston.  An  opening  was  made  in  this  dam  for  the  passage  of  our  outfit,  and,  not- 
withstanding great  care  in  getting  the  boats  through,  two  were  sunk  and  a  number 
of  valuable  tools  and  supplies  were  lost.  The  following  day,  on  demand  of  the 
owner,  we  returned  and  repaired  the  break  in  the  dam.  This  matter  was  specially 
and  fully  reported  to  you  in  September,  1897. 

The  Thirty- Mile  Shoals  form  the  next  series  of  obstructions.  About  three  weeks 
were  spent  on  this  section  of  the  river,  and  a  very  large  quantity  of  gravel,  bowlders, 
ledges,  and  solid  rock  was  removed. 

At  Hobeons  Shoals  and  Sbeltons  Cliff  a  large  number  of  bowlders  were  removed 
fjrom  the  center  of  the  river,  as  well  as  from  the  banks. 

From  Sbeltons  Cliff  to  the  mouth  of  the  Powell  River,  a  distance  of  nearly  100 
miles,  very  little  work  was  done— only  about  a  week  being  necessary  to  eover  tiiia 
distance. 

After  passing  Clinton  no  extensive  work  was  found  necessary  except  at  Blacks 
Island  Bluff,  Freels  Bluff,  Freels  Shoals,  Taylor  Island,  and  Polecat  Eddy.  At  each 
of  the  above  points  considerable  blasting  was  done  ana  more  or  less  navel  removed. 

Kingston  was  reached  on  October  10,  where  the  outfit  was  stored  and  the  party 
disbanded. 

The  following  table  gives  the  locatloi^  nature,  and  amount  of  the  obstructionB 
removed: 


Abore 
Kinss- 

Trees 
ent. 

Sna« 
removed. 

Small 

bowlders 

and 

gravel, 
remored. 

b^^Jos 
and 

MasSS. 

jrOtff. 
812 

OM.y(b. 

Ott.|fdt. 

Buster  ShoAls 

188 
11 
26 
28 
U 

188 

PemnJngtona  fish-trap  dam •••...... 

... .••••.. 

Somonos  island  flsh-'Wap  dam 

.•....•••• 

1in1|AhAlAw{i|lATI^;i|h4mI#  * 

..••....•• 

Hooth  of  Stony  Creek,  shoals 

......•••• 

lioath  of  Stony  Creek,  ri^t  bank 

U 

Penninffton  Isiand, shoals 

18 
16 
87 

•...••.••• 

8  miles  below  island,  flah-trap  dam 

1  mile  below  Crafts  MiU,  flsh-trap  dam 

I  mile  below  Crafts  KUl,  left  bank 

88 

On  towhead,200  feet  below  Crafts  Mfil 

890 

•••• 

Craft*s  milldam ........,xx..a 

T.'io" 

A.  70 
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Location  and  natar6  of  obstractlons  removed. 

Above 
Sings- 
ton. 

Trees 
cut. 

Snaga 
removed. 

Small 

bowlders 

and 

gravel 
removed. 

Large 

bowlders 

and 

1  mile  below  Crafts  Mill,  left  bank 

JTOw. 

7 

Ou.ydt. 

Ou.yds. 

11  miles  below  Clinchoort  Shoals 

286 

40 

ll  itiIIab  hAlnw  miiiAVinnrt.  RhnAla.  rlffht  bank.    ...... 

14.80 

2A  miles  below  Olinchnort.  left  bank -^ -,-.-- 

S7 

1  mile  below  Sneers  Ferrv.  left  bank 

too 

Do 

49.20 

1  mllA  Iwtln'w  RnAArfl  VtoTjr  linih-trAn  A  turn ............ 

87 
17 

Neelevs  Shoals    

Neelevs  Ford,  left  bank 

48 

19 eeleys  Ford,  right  bank 

89 

fJhiireh  Ferrv. rifirht bank »» 

8.80 

A  n  flfftr  rtff  ht  bftH  K  .t,,.-*...^.**...*****..**.******** 

207 

116.60 

On  bank  onooslte  Auser  ............................ 

877.40 
215.20 
74 

loaso 

On  bank,  An^er T-T.,r -- t.^- 

Tiffnor  ShoaM.  1  mile  above  A  offer,  flnh-tran  dam. . . 

On  point  above  Anger,  right  bank  .................. 

1.40 

On  point  above  Anger, left  bank  .........•••..••.... 

238.20 

Tignor  Shoals,  left  )i^KnV 

196.90 

i  mile  below  Anffer. left  bank.....*................. 

86 

168.60 
201.90 

180.90 

Kogers  Sboalfl,  left  bank 

266 

Bogers  Shoal  s,  right  bank 

93L50 

4  mile  below  SlvIm  Ford  Lewis  flsh'tran  dam  ...... 

0.60 
74 
74 

6  miles  b^ow  Kogers  Shoals,  Bakers  fish-trap  dam  . . 

9  miles  below  Rogers  Shoals,  Frosts  flsh-trap  dam . . . 

Lawsons  miUdam,  head  of  Thirty-Mile  Shoals 

MoDanielsShoaU,  left  bank..... 

234 

173.90 

203.20 

Orissom  IslMid,  upper  end,  left  bank. 

168.80 

Qrissom  Islandj lower  end,  right  bank 

100.40 

Johnson  Shoals, left  bank... 7.. ..........' 

102.80 

OTohnnnn  Shoals, flsb-tr<ip  dam .t^--*-.. ......... ...... 

IILIO 

T.  Collins  Bend,  right  bank 

97.80 

T.  Collins  Bend,  8  fish-trap  dams 

401 

Poseys  Shoals,  left  bank 

277.80 

Poseys  Shoals,  flsh-trap  dam 

87 

Upper  Joe  Mills  Bend,  right  bank 

220.90 

Lower  Joe  Mills  Bend,  left  bank 

41.70 

T^wAr  JoA  Mills  Rnnd,  flnh-^ap  dam 

44.40 

Lower  Joe  Mills  Bend,  shoals,  left  bank 

80.50 

1  mile  above  Kincades  Ferry,  right  bank 

40.80 

f  mile  below  Kincades  Ferry,  right  bank 

68.20 

1  mile  below  Kinoadea  Ferry,  right  bank 

11.40 

1  mile  below  Kincades  Ferry,  left  bank 

a60 

Pivans  Old  Bridge  Pier.....'.. 

200 

87 
365.60 

40 

74 
155.60 

Evans  Old  Pillow,  fish-trap  dam 

Evans  Old  Pillow,  fish -trap  dam 

Evans  Old  Pillow,  sledging  ledges 

1  mile  below  Pillow,  fish-trap  dam 

1  mile  below  Pillow  Shoalfl 

Basin  Hole,  left  bank 

80.70 

Basin  Hole,  right  bank 

70.10 

Gknige  Hole,  left  back 

147.80 

Foot  of  Thirty-Mile  Shoals 

204 

M.  y.  Bunch,  fish-trap  dam 

267.40 

HobsoTiFs  f^^n-l^.lr-n  timk 

97.60 

HobfturiB  Sln.'fll^,  nnri-r  river 

828.80 

Sh4]1toui»  GtlfT,  (iSh-lLT^  li 

69 

78.80 

65 

RhH[t^nii4l?]iH',  ll*j>i  ir  ijjidam 

SbflVfcons Cliff",  right  liiink 

828.70 

Blirftonft  FoM^  Pifjht  bunk 

190 
183 

44.10 

K.  C.  G,  aEd  L,  Hw\\  Bridw,  right  bank 

42.90 

HnBtcra  ShcmlR,  rifiht  banVc 

72.00 

HnBt^rw  Rhottlti,  loft  hank 

49.00 

HnntiTs  Shoni^,  flfllitrap  dam 

883.80 
88.80 

EvAnH  Hsh-irap liam ". * 

Cnt-Dfl'IfllaiKl,  [i?ai»uHk 

160 

4 
9 

Kellers  Bhiff,  right  kink 

12.20 

]B:el3©rB  BlQlT 

111.10 

Bear  Hole  StiOHlR Jen  bank 

17.70 

Hrnd  of  (ronrrl  I»L&tiH .  left  bank 

135 

10 

Hibbs  Itilmd.  right  bjiak 

47.80 

PowfcU  RiTor*- .„. ..  . 

vr 

70 

ClJxi^toii,  Tahi)  .-^ 

4m1leeb«]aw  Clittt-iFt],  right  bank 

8 
6 
4 
2 

0 miles  below  Clii^Uin.  iMmter  river \,      I 

7  mUee  below  Clini^n,  left  bank 

9  mllen  below  CKukin.  right  bank 

Blarkfl  Ifllancl  Blnff,  ri^ht  bank 

52 

197 

BljKkB  Island  Bend,  rii?ht  bank 

6 
18 
8 

Blacks  Islnad  Bend,  right  chnte 

Lowar  eud  BLttokH  IsLuid,  center  ohnte 
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Looatioii  and  nature  of  obstractionB  romoYed. 


Above 
Kings- 
ton. 


Trees 
ont. 


Snags 
removed. 


Small 

bowlders 

and 

gravel 
removed. 


Large 

bowlders 

and 

ledges 
bias? 


ges 
sted. 


Gobbs  Ferry,  right  bank 

4  mile  above  Freels  BliifE;  left  bank 

Freels  Blaff,  right  bank 

Freels  Bluflf.  left  bank 

Johnsons  Ferry,  right  bank 

i  mile  below  Freeb  Blaff,  left  bank 

I  mile  below  Freels  Blafif  towhead,  left  bank. . 

I  mile  above  Freels  Island,  left  bank 

Freels  Shoals,  left  bank,  fish-trap  dam 

2i  miles  below  Freels  Bluff,  left  bank 

4_mile  above  Taylors  Island,  right  bank 

Mead  of  Taylors  Island,  left  bank 

LciTTrr  -^H  TaTlr.r-  f-^r.-.fl.lrift  liaTik , 

Oppi>»"te  ii»w«''i  I  Dii    i  ayJt)!-  a  ialiHUil,  left  bank. 

Taylorfl  Ii^^liiudjl^b  tfLt|} dAm., ,««.,, .^ , 

TayJurb  lalaud,  Higlit  bADk. ....'..*.. 

Block  Oak  Sboala/li^ft  bank^ «.-,. 

Gwf^mBn  SUoala,  Ipft  baiik. 


MiUt, 
45 


85 


Bttie  SpHh^R  LiiiKtiDg,  right  bank. 
t  mtlo  below  landlDg,  right  bamk^ 


78 


I  mile  nbovo  JoHfia  iHlaud^  tight  bank 

I  Mile  above  I'ukaLi  I  aland,  rij^ht  bank 

1  mile  above  Poplar  Ctt>&k  BluC  tlghi  bank.. 
I  mile  hvLiaw  PDjiiar  Creek  Bluff,  r9gbt  bank.. 
I  mil»  below  roplar  Cruek  BlalFi  rL>!b(  bank.. 
OppoBrt;«  Poplar  CTwk  InTand,  rlgbt  bank.... 

Popliu- Crt*«k  IaIuijiI,  right  back.^,,* , 

J'oneii  JMlALidn  rljQilil.  ubnte.... 

jonofl  iBland ,  It^f t  l'  hti  te . , .  *  ^  - « . .  *  ^ .  — 

imUibiiboYs  HlD^  top  Shoala,  left  hank 

Blngtop ShortlH,  rigbt  hank 

Idwerend  King  lop  Sht^AlSt  right  bank 

0Wiorend  Pol  Mat  Eddyirijjht  bariTt 

PofecatEddy,  Iftft  hunk.,,,..,*.... 

I  mJle  flbovo  eddy,  left  bank. ...•••...., 

Lower  ead  of  Polf^cat  Eddy,  left  bunk 

I  milo  «bf*ve  Emory  Rivor,lofli  bank , 

I  mil*^  above  Kmory  Hiver. .--,....* 

ImiletwlowBrnOTyEiver... ,. 

Kingston 


16 


Cfu.yd». 


Cu.yds, 


166. 10 


148.10 


88.00 
263.20 


162.90 
........ 


809.50 


1L60 


11.10 


M 


287.30 


Total.. 


703 


4,602.60 


6,546.80 


The  detailed  cost  of  the  work  was  as  follows: 

6;547  cabio  yards  large  bowlders  and  ledges,  reqairing  blasting . . . .  ^ , . . .  $942.  S6 

4,602  cubic  yards  gravel  and  small  bowlders 704.22 

299  small  trees  cat 13.17 

703  snags  removed 111.57 

Movinff  camp 829.91 

Cost  of  boats 51.44 

Tools,  etc.,  stored  at  Kingston 246.  IS 

Snbsistence,  5,353  meals,  at  7  cents 400.20 

Total 2,799.00 

Distributing  the  cost  of  moving  camp,  snbsistence,  boats,  tools,  etc.,  gives  the  fol- 
lowing unit  costs : 

6,547  cubic  yards  rock,  requiring  blasting,  at  22^  cents $1, 457. 36 

4,602cubicyardsbowiders,  etc.,  at23cent8.... , 1,064.22 

299  small  trees  cut,  at  21  cents 63.17 

703  snags  removed,  at  30  cents 214.25 

Total 2,799.00 

Very  respectfully,  your  obedient  servant, 

£.  B.  Kellbs,  Master  Laborer. 
Mi^.  Dan  C.  Kingman, 

CorpB  of  Engineers,  U,  8.  A. 
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IMPBOVEMENT  OP  PALLS  OP  THE  OHIO  BIVEB,  OP  WABASH  BIVEB, 
INDIAKA  AND  ILLINOIS,  OP  WHITE  BIVEB,  INDIANA,  AND  OP  CEBTAIN 
BIVEBS  IN  KENTUCKY. 


BEPOBT  OF  CAPT.  J.  G.  WAEBEN,  CORPS  OF  BKGIKBEBS,  OFFICEB  IN 
CHABQE,  FOB  THE  FISCAL  TEAB  ENDING  JUNE  SO,  1898,  WITH  OTHEB 
DOCUMENTS  BELATING  TO  THE  W0BK8. 


IMPROYBHSNT8. 


1.  Palls  of  the  Ohio  Blver  at  LonisTille, 

Kentucky. 

2.  Operating  and  care  of  Loniayille  and 

Portland  Canal,  Kentucky. 

3.  Wabash  Biver,  Indiana  and  Illinois. 

4.  Operating  and  care  of  lock  and  dam 

at  Grand  Bapids,  Wabash  Biver. 
6.  White  Biver,  Indiana. 

6.  Tradewater  Biver,  Kentacky. 

7.  Lock  No.  2,  Green  Biver,  at  Bnmsey, 

Kentnoky. 


8.  Green  Biver,  above  month  of  Big 

Barren  Biver,  Kentncky. 

9.  Operating  and  care  of  locks  and  dams 

on  Green  and  Barren  rivers,  Ken- 
tucky. 

10.  Bough  Biver,  Kentucky. 

11.  Operating  and  care  of  lock  and  dam 

on  Bough  Biver,  Kentucky. 

12.  Kentucky  Biver,  Kentucky. 

18.  Operating  and  care  of  locks  and  dams 
on  Kentacky  Biver,  Kentucky. 


United  States  Engineeb  Office, 

LauMvillej  Ey.j  July  18j  1898. 
General  :  I  have  the  honor  to  transmit  herewith  annaal  reports  for 
the  works  under  my  charge  at  the  close  of  the  fiscal  year  ending  Jane 

30, 1898. 

•  •  •  #  •  •  • 

Very  respectfolly,  your  obedient  servant, 

J.  6.  Wabbbn, 
Captain^  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Ungineersj  U.  S.  A. 


E  E  z. 

IMPBOVEMENT  OF  FALLS  OF  OHIO  BIVEB  AT  LOUISVILLE,  KENTUCKY. 

For  full  report  of  project  see  pages  2221  and  2224,  Report  of  the 
Chief  of  Engineers,  United  States  Army,  for  fiscal  year  ending  June 
30, 1896. 

Operations  during  the  year  consisted  of  the  completion  of  the 
retaining  wall  at  the  westerly  end  of  the  enlargement,  and  revetment 
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of  the  slope  behind  it;  the  continaation  of  drilling,  blasting,  and 
excavating  to  grade  of  material  south  of  the  new  north  wall.  This 
work  was  continaed  throaghoat  the  year,  excepting  when  the  stage  of 
water  and  weather  conditions  woold  not  permit. 

The  guiding  dike  and  the  break  in  the  cross  dam  between  the  Middle 
and  Indiana  chutes  were  repaired. 

During  the  month  of  September  the  Indiana  Ohute,  opening  in  the 
cross  dam,  was  closed  by  temporary  cribs  to  divert  the  water  into  other 
spillways  and  expose  the  rock  to  be  excavated  from  the  channel  below 
the  dam,  thus  facilitating  the  work  of  drilling  and  excavating,  a»  well 
as  affording  an  opportunity  for  making  satisfactory  cross  sections  of 
area  within  the  limits  of  improvement.  These  cross  sections  showed 
that  the  amount  of  excavation  had  been  underestimated,  which  is  not 
surprising  considering  the  fact  that  previous  measurements  were  made 
in  swiftly  running  broken  water.  We  have  now  an  accurate  knowledge 
of  what  ha«  been  done  and  what  remains  to  be  done,  and  in  addition 
will  be  enabled  to  dispel  the  cloud  of  mystery  which  has  fw  years  made 
the  Indiana  Chute  a  terror  to  steamboat  men. 

I  have  included  drawings  of  the  compressor  boats,  constructed  last 
season,  for  prosecuting  the  work  of  drilling  rock  at  the  head  of  the 
canal.  This  work  has  hitherto  been  done  by  the  use  of  steam,  the 
boilers  set  up  on  the  rock  at  low  water,  and,  being  necessarily  removed 
at  each  rise  of  the  river,  a  source  of  expensive  delay.  With  the  pres- 
ent plant  the  work  can  be  prosecuted  at  any  stage  of  water  less  than 
12  feet.  The  drills  are,  at  low  stages,  set  on  the  rock  and  connected  with 
the  compressed-air  supply  on  the  barge  by  a  suitable  arrangement  of 
pipes;  at  higher  stages  the  drills  are  worked  from  the  barge  itself,  as 
shown  in  the  accompanying  photograph.  The  advantage  of  this  plant 
is,  I  think,  apparent,  and  the  substitution  of  compressed  air  for  steam 
gives  an  increase  of  efficiency  to  the  drills  of  about  25  per  cent. 

Work  on  this  section  was  prosecuted  vigorously  until  November  9, 
1897,  when  the  river  rose  rapidly,  submerged  part  of  the  temporary 
dam,  flooded  the  channel  below,  and  necessitated  the  suspension  of 
operations  for  the  season. 

At  Willow  Point  the  construction  of  the  stone  dike  west  of  that 
point  was  resumed  September  24, 1897,  and  continued  to  November  9, 
1897,  and  suspended  until  June  9, 1898,  on  which  latter  date  prepar- 
ations for  work  during  the  present  season  were  commenced. 

The  details  of  work  done  at  the  several  points  where  operations 
were  in  progress  are  set  forth  in  the  accompanying  reports  of  Assistant 
Engineers  J.  H.  Oasey  and  G.  W.  Shaw,  who  have  had  immediate  super- 
vision of  the  work.  I  desire  especially  to  commend  the  services  of 
these  gentlemen,  to  whose  energy  and  ability  are  due  the  measure  of 
success  attained. 

The  sundry  civil  act  of  July  1, 1898,  contains  the  following  item : 

Improving  Falls  of  Ohio  Biver  at  LoaisviUe;  Kentucky :  For  completing  improye- 
ment,  incladin^  Indiana  Chute  Falls,  one  hundred  and  sixty-seven  thousand  two 
hundred  and  fifty  dollars,  of  which  sum  fifteen  thousand  dollars  shall  be  used  for 
restoring  the  levee  and  banks  of  the  Ohio  River  at  or  near  Shawneetown,  Illinois, 
recently  swept  away  by  the  high  waters  in  said  river,  such  sum  to  be  immediately 
available. 

From  the  above  it  will  be  seen  only  9152,250  of  the  amount  appro- 
priated is  applicable  to  the  "Falls'^  projects,  and  that  $15,000  of  the 
estimated  cost  of  work  under  those  projects  have  been  diverted  by  law 
to  other  purposes;  therefore  this  latt<*r  amount  is  continued  in  the 
estimate  of  amount  required  to  complete. 
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Money  statement. 

July  1,  1897,  balance  unexpended $359,296.16 

Amount  appropriated  by  sundry  civil  act  approved  July  1, 1898 152, 250. 00 

511,486.16 
June  30, 1898,  amount  expended  during  fiscal  year 113, 056. 79 

July  1, 1898,  balance  unexpended 398,429.37 

July  1, 1898,  outstanding  liabilities 11,905.36 


July  1, 1898,  balance  available 386,524.01 

•  , 

{Amount  (estimated)  required  for  completion  of  existing  project 89, 697. 
Amount  that  can  be  profitabl^y  expended  in  fiscal  year  ending  June  30, 1900    89, 697. 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


60 
60 


AXloUMnUfor  Indiana  Chufefrom  appropriations  for  improving  Ohio  Eiver, 

July  14, 1880 $10,000 

March  3, 1881 50,000 

August  2, 1882 35,000 

July  5, 1884 10,000 

August  5, 1886 20,000 

August  11, 1888 , 15,000 

Total .— .     140,000 

Appropriations  for  work  on  Indiana  Chute, 

September  19, 1890 $25,000 

July  13, 1892 35,000 

August  18, 1894 20,000 

Total 80,000 

AppropriatUyM  fw  improving  Falls  of  Ohio  River  at  Louisville,  Ky,    (Enlargement  at 
head  of  canal  and  of  basin  at  locks). 

July  5, 1884 $300,000 

August  5, 1886 150,000 

August  11,1888 150  000 

September  19, 1890 60,000 

July  13,1892 60,000 

August  18, 1894 60,000 

Total 780,000 

Appropriations  for  improring  the  Falls  of  Ohio  River  and  Indiana  Chut^  Falls,  Ohio  River. 

June  3, 1896 $10,000 

June  4, 1897 350,000 

July  1,1898 ; 152,250 

Total 512,250 

For  commercial  statistics  see  report  for  operating  and  care  of  Louisville  and 
Portliind  Canal. 
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beport  of  mr.  j.  h.  casey,  assistant  rn6inber. 

United  States  Engineer  Office, 
Louisville  and  Portland  Canal, 

Louisville,  Ky,j  June  SO j  1898, 
Captain  :  I  have  the  honor  to  snhmit  the  following  report  of  operations  on  the 
enlargement  of  the  head  of  the  Louisyille  and  Portland  Canal,  under  the  approved 
project  for  improving  the  Falls  of  Ohio  River,  for  the  fiscal  year  ending  June  30, 1898 : 
The  principal  work  carried  on  daring  the  year  was  the  completion  of  the  north 
basin  wall  at  the  westerly  end  of  the  enlargement,  grading  and  revetting  slope, 
dredging  mad,  excavating  rock,  fitting  np  and  equipping  two  air-compressor  scowb 
for  drilling  parposes,  and  repairing  plant. 

north  basin  wall.  • 

The  work  was  commenced  in  Aagast  and  completed  in  December.  This  wall 
extends  from  the  completed  wall  west  of  Varble  Chute  319  feet  to  the  east  end  of 
new  north  canal  wall.  The  masonry  commences  on  the  rock  ledge,  elevation  39.8 
(canal  datum),  and  is  carried  to  elevation  50. 

Elevation,  39.8,  being  6.7  feet  above  grade  of  basin,  to  eet  a  smooth  face  on  the 
rock  ledge  2i-inch  holes,  6  inches  center  to  center,  were  drilled  along  the  entire  face 
of  wall;  everv  third  or  fourth  hole  was  loaded  with  a  small  charge  of  40  per  cent 
dynamite,  and  about  six  charges  were  fired  simultaneously.  The  fracture  was  in 
all  cases  along  the  line  of  holes,  leaving  the  face  of  ledge  in  fairly  smooth  condition. 
Face  stone  and  cement  were  the  only  materials  purchased  for  the  wall.  Rubblestone 
for  backing  was  taken  from  wherever  most  available,  the  largest  quantity  being 
taken  from  basin  in  front  of  the  wall. 

Cost  of  face  stone  purchased  from  the  Salem-Bedford  Stone  Company  under  con- 
tract dated  August  2, 1897,  $1,949.18. 

Total  cubic  ;$[ards  masonry 1,086.4 

Cost  per  cubic  yard  masonry $4.54 

reybtbient. 

The  slope  above  the  new  wall  was  traded  and  revetted  with  rubblestone  from  the 
east  end  of  canal  revetment  to  Varble  Chute.  The  stone  for  the  work  was  taken 
from  wherever  available  and  laid  by  common  labor. 

Cents. 

Grading,  297  cubic  yards per  cubic  yard..  35 

Revetting,  1,191  square  yards per  square  yard..  74.8 

excavation. 

The  work  preparatory  to  excavation— making  roads,  draining  pit,  setting  up  boil- 
ers, pumps,  building  earthen  dams,  etc. — was  commenced  in  July,  1897. 

The  rock  excavation  at  the  lower  end  of  basin  was  commenced  in  July  and  com- 
pleted, with  the  exception  of  a  few  projecting  rocks,  to  Station  5,  a  distance  of  515 
feet  east  of  the  east  rest  pier  of  the  Fourteentn  Street  Bridge,  June  30, 1898. 

The  rock  excavated  at  this  point— about  4,675  cabic  yards— was  loaded  into  carts 
and  hauled  from  the  pit  by  Messrs.  Gast  6l  Co.  at  their  own  expense.  One  thousand 
seven  hundred  and  fifteen  cubic  yards  were  stored  north  of  the  north  canal  and 
basin  wall,  to  be  used  as  backing  for  the  extension  of  the  new  north  and  south 
walls,  and  3,634  cubic  yards  removed  by  dredging.  All  of  the  large  loose  rock,  1,231 
cubic  yards,  was  stored  north  of  the  north  wall. 

Late  in  the  season,  when  it  was  found  that  all  of  the  loose  rock  could  not  be 
removed  before  winter  set  in,  about  2,538  cubic  yards  were  broken  into  small  frag- 
ments, so  as  to  facilitate  removal  by  dredging.  When  not  engaged  in  canal  work, 
the  three  dredges  were  employed  in  dredging  mud  and  loose  rock  from  the  basin. 

Total  excavation  for  season : 

Cubic  yards. 

Solid  rock,  measured  in  place 10,024 

Loose  rock,  estimated 1,231 

Old  wall  removed 186 

Total  rock  excavated 11,441 

Mud  excavation,  scow  measurement 49,514 

Earth  excavation  for  north  wall  extension 985 


Total  earth  excavation 
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1965 


DRIIXU76,  DRY  AND  SUBBCARINE. 

From  the  oonimencement  of  the  season's  work  up  to  December  30  the  water  was 
drained  off  of  the  excavation  and  steam  used  to  operate  the  drills. 

On  the  resamption  of  work,  February  7,  a  plant  for  sabmarine  work  was  used, 
consisting  of  two  scows,  72  by  22  feet,  each  fitted  np  with  boiler  and  an  IngersoU- 
Sergeaut  straight-line  air  compressor,  16  by  18  by  18  inches,  for  snpplying  power  to  run 
drills.  The  drills  were  worked  over  the  sides  of  the  scows,  seven  on  esush,  mounted 
on  ordinary  tripods.  Two  legs  of  the  tripods  were  supported  by  an  outrigger  bolted 
to  the  gunwale,  and  the  third  lee  rested  on  the  guard  of  the  scow.  Considerable 
difficulty  was  encountered  in  drilling  east  of  Fourteenth  Street  Bridge.  The  ledge 
was  full  of  seams  and  always  covered  with  a  strata  of  mud,  gravel,  and  small  rock 
ft-om  1  to  2  feet  in  depth. 

Two  hours  per  day  were  lost  in  moving  drill  scows  out  of  the  way  of  passing  boats, 
tows,  and  for  blasting. 

On  June  3, 1898,  the  plant  was  removed  to  ledge  opposite  Sixth  street,  and  has 
since  been  engaged  in  drilling  under  the  most  favorable  conditions. 

Drilling,  loading,  and  hlasting. 


Weetof 

Fonrteentb 

Street 

Bridge, 
drilling  by 

steam  on 
dry  ledge. 


East  of  Fourteenth 
Street  Bridge. 


BriiUng 

byafr.sno- 

marine. 


BriUedby 

air  and  not 

blaated. 


lite 

ixth 

street, 

drilled  by 

air  and  not 

blasted. 


Aggregate  length  of  holes  drilled , 

Average  depth  of  holes 

Depth  of  water  over  rook 

Average  rate  per  drill  per  day  of  8  honrs . . 

CoHt  per  foot  of  drilling  and  loading  holes. 
Cost  per  foot  of  drilling  and  plagging 


JFeet. 
208.487 
7.6 

.09 


Feet. 

22,850 

5.9 

8  to  11 

41 

Cents. 

18.7 


Feet. 

4,610 

6.2 

8  to  11 

51 

Cents. 


Feet. 

20, 113 

4.7 

3  to  6. 5 

84 

Cents. 


13.6 


8.1 


Forcite  dynamite,  weight  per  onblo  yard  of  work 
blasted 


Cost  per  cubic  yard  of  drilling,  loading,  and  blasting. 


Pounds. 
56 
OenU. 
88 


Pinmds. 
a  1.8 
Cents. 
79.4 


a  75  per  cent. 


REPAIRS. 


During  the  season  the  pumps  and  engines  were  overhauled  and  thoroughly  re- 
paired. Seven  side-dump  cars  were  converted  into  end-dump  cars  and  58  dump  cars 
w^ere  repaired. 

Very  respectfully,  your  obedient  servant, 

J.  Hr  Casey,  Assittant  Engineer. 
Capt.  J.  G.  Warren, 

Carps  of  Engineers, 


report  of  mr.  grajbyyille  w.  shaw,  assistant  enoikeeb. 

United  States  Engineer  Office, 

L<nii8ville,  Ky.,  June  SO,  1898. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  on  improv- 
ing Falls  of  Ohio  RiTer  for  fiscal  year  ending  June  30, 1898 : 

The  work  of  repairing  the  guiding  dike  at  the  upper  end  of  the  canal,  which  was 
partially  completed  during  the  last  month  of  the  previous  fiscal  year,  was  continued 
until  July  26,  on  which  date  high  water  interfered.  Work  was  resumed  August  10, 
and  the  repairs  completed  August  13.  The  total  length  rebuilt  was  583  feet.  The 
cost  was  $2,310.16,  of  which  $1,511.61  was  expended  for  labor  and  moving  material, 
and  $798.55  for  timber  and  iron. 

During  the  winter  of  1896-97  about  175  feet  of  the  cross  dam  between  the  Middle 
and  Indiana  chutes  was  carried  away  by  ice  and  drift.-    On  August  16, 1897,  material 
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I 
was  tranHferred  to  the  gap  and  the  constraction  of  a  temporary  dam  aronnd  the  open- 
ing  began.  Thirteen  cribs,  16  feet  long,  5  feet  wide,  and  ranging  from  5  to  7  feet  oigli 
were  need  in  the  temporary  dam,  which  was  completed  on  September  23.  The  cost 
for  labor  and  moving  material  was  $1,119.86;  for  timber  and  iron,  $274.27;  total, 
$1,394.13.  A  photograph,  marked  H,  showing  gap  and  temporary  dam  under  con- 
struction, is  submitted. 

INDIANA  CHUTE. 

Sead  of  chute,  hettoeen  cro»»  dam  and  railroad  bridge. — ^Previous  to  1897  the  removal 
of  reefs  and  projecting  points  at  the  head  of  Indiana  Chute  was  accomplished  by 
means  of  breakwaters.  These  were  light  cribs  placed  above  and  partially  arounil 
the  obstruction  to  be  removed,  which  reduced  the  water  below  and  inside,  but  rarely 
uncovered  the  ledge  or  reef.  The  chute  was  surveyed  in  1879,  but  the  cross  sections 
were  on  the  basis  of  50- foot  squares  and  the  points  taken  by  triangulation,  so  that 
many  of  the  projections  were  missed.  It  was  determined,  therefore,  to  place  a  tem- 
porary dam  at  the  head  of  the  chute,  entirely  closing  the  opening,  by  means  of  which 
it  is  expected  that  all  points  above  the  grade  line  would  be  exposed  and  an  oppor- 
tunity afforded  for  a  more  thorough  cross  section  of  the  bottom. 

The  opening  in  the  cross  dam  at  the  head  of  the  chute  is  629  feet,  and  the  current 
has  about  a  lO-mile  velocitv.  The  temporary  dam  was  of  the  "A''  pattern,  and  the 
frames  were  seoared  by  oruinary  spikes.  The  method  of  bracing  is  shown  in  the 
accompanying  sketch.  Each  section  was  16  feet  long  and  contained  three  ribs, 
the  crios  bein^  8  feet  high  and  14  feet  at  the  base.  A  derrick  boat  and  barge,  the 
latter  containing  timber,  were  anchored  above  the  opening  by  means  of  a  series  of 
2-inch  iron  bars,  from  8  to  10  feet  long,  let  into  drill  noles  in  the  solid  rock  bottom. 
These  bars  were  so  placed  that  the  barge  and  derrick  boat  could  be  moved  to  any 
position  above  the  opening.  The  cribs  were  built  on  the  end  of  the  barge,  and  from 
there  lifted  by  the  derrick  and  placed  in  position.  A  wheelbarrow  run  was  provided 
on  the  lower  side  of  last  section,  and  broken  stone  was  deposited  on  the  floor  as  soon 
as  the  crib  was  set.  The  method  of  handling  and  placing  the  cribs  is  shown  in  the 
accompanying  photographs.  Forty  sections  were  used  in  the  dam.  The  first  crib 
was  placed  on  the  16th  and  the  last  one  on  the  30th  of  September,  the  work  havincr 
been  retarded  somewhat  bv  the  r6ugh  character  of  the  bottom  of  the  chute.  Sheet- 
ing, composed  of  oak  planks  2  inches  by  12  inches,  was  placed  on  the  upper  side  of 
the  dam,  and  drilling  was  begun  on  October  2.  The  bottom  of  the  chute  was  quite 
uneven,  and  the  leakage  at  nrst  was  considerable,  but  by  the  use  of  rag  weeds, 
which  grew  in  profusion  on  the  shore  of  the  river,  most  of  the  openings  were  closed. 

The  accompanying  photograph  shows  the  dam  immediately  after  the  sheeting  was 
put  on.  As  soon  as  the  river  was  shut  off  from  the  chute  it  was  apparent  that  tbe 
amount  of  work  to  be  done  was  much  larger  than  had  been  anticipated,  and  a  night 
force  was  started  on  October  6.  The  accompanying  drawing  shows  the  areas  driUetl 
and  blasted  to  grade,  and  the  work  yet  to  be  done.  The  material,  after  blastin|r, 
was  deposited  in  the  deeper  parts  of  the  channel,  below  grade.  Work  was  pushed 
until  November  9  with  a  loss  of  five  days  by  reason  of  rain.  On  the  latter  date  the 
river  rose  so  rapidly  that  it  came  over  part  of  the  temporary  dam,  flooding  the 
channel  below.  Tools  and  appliances  were  placed  on  boats  and  stored  at  the  I^ited. 
States  warehouse,  and  the  temporary  dam  was  removed  by  means  of  the  derrick, 
boat.  On  this  part  of  the  chute  there  were  drilled  and  blasted  12,218  holes,  rangiu  fr 
from  li  to  3  feet  deep.  Eight  thousand  pounds  of  explosives  were  expended.  A  bo  u  t 
4,300  cubic  yards  of  solid  rock  were  excavated  to  the  grade  line.  The  expenditureB 
for  the  temporary  dam  were:  Labor,  $1,996.63;  material,  $916.90;  total,  $2,913.53. 
For  excavation:  Labor,  $17,178.84;  material,  $2,272.93;  total,  $19,451.87. 

The  following  illustrations,  pertaining  to  this  part  of  the  work,  are  respectfully 
submitted:  (1;  Sketch  marked  A,  showing  end  view  of  crib.  (2)  Sketch  marked  1^, 
showing  method  of  handling  derrick  boat  and  barge.  (3)  Sketch  marked  C,  show- 
ing  areas  drilled  and  blasted,  ri)  Photographs  marked  D,  showing  temporary  ds^iw 
in  course  of  construction.  (5)  jPhotograph  marked  £,  showing  dam  finished.  (6) 
Photographs  marked  F,  showing  bottom  of  channel  at  various  points;  and  (7)  pAo- 
togf aph  marked  Q,  showing  view  of  channel  from  railroad  bridge. 

WILLOW  POINT. 

The  excavation  of  the  reef  at  Willow  Point  and  the  construction  of  the  stone  dilsie 
west  of  that  point  were  resumed  on  September  24.  Part  of  the  ledge  was  drillocl 
in  1892,  so  that  only  a  small  amount  of  drilling  was  necessary  during  this  seasoTv  . 
The  gap  in  the  base  of  the  dike  just  below  Willow  Point  was  first  cleared  of  m  ii<£ 
and  then  filled  with  stone  from  the  excavation.  The  base  of  the  dike,  built  in  18^2^ 
was  somewhat  worn  by  the  action  of  ice,  and  it  was  leveled  up  to  about  rei^^^l 
ence  21.5  and  the  construction  of  the  dike  pro])er  begun.  The  material  was  ban  1«:»^ 
in  carts  and  about  1,000  linear  feet  of  dike  was  built  4^  feet  high.    The  slopes  mt^x-o 
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APPENDIX   E  E — REPORT  OF  CAPTAIN  WARREN.  1957 

paved  and  have  stood  the  exposnre  of  the  winter  monthB  without  any  apparent 
wear,  'i'here  were  exi-avuted  and  hauled  to  the  dike  5,322  cabic  yards  of  stone, 
measured  loose;  blasted,  but  not  removed,  6,403  cubic  yardd;  total,  11,7%  cubic 
vards.  About  100  ou1»iu  yards  of  earth  and  mud  were  removed  from  the  gap  in  the 
base  of  the  dike.  Explosives  expended,  3,522  pounds.  The  cost  of  labor  and  mate- 
rial was  $5,302.05,  or  about  99  cents  per  cubic  yard,  measured  in  the  dike. 

There  remains  to  be  built  6.3  feet  of  the  upper  part  of  the  dike.  The  work  was 
closed  November  9  on  account  of  high  water.  Preparations  for  work  during  the 
season  of  1898  were  begun  on  June  9.  A  boiler  boat  for  furnishing  steam  was  htted 
np,  tools  and  material  were  loaded,  and  the  plant  taken  over  the  falls  and  located 
at  the  lower  end  of  Willow  Point.  Pipe  lines  for  conveying  steam  to  the  drills  have 
been  laid,  and  it  is  expected  that  drilling  will  be  commenced  on  July  1.  A  drawing 
marked  J,  showing  Willow  Point,  Waye  Rock,  and  the  work  accomplished  in  1897, 
is  submitted. 

MISCEIXANXOUS. 

The  movable  dam,  Indiana  Chute,  was  raised  in  October  and  several  of  the  trestles 
repaired. 

The  dump  cars  and  boilers  belonging  to  the  work  were  thoroughly  overhauled  and 
repaired. 

A  survey  of  Willow  Point  was  made  in  July  and  the  upper  part  of  Indiana  Chute 
was  cross  sectioned  in  October. 

Very  respectfully,  your  obedient  servant^ 

Gbanyillb  W.  Shaw, 
AtaUiant  JSngin 
Capt.  J.  G.Warrbk, 

Carpi  ofEngineer$p  U»  3,  A* 


£  E  2. 


OPERATING  AND  CARE  OF  LOUISVILLE  AND  PORTLAND  CANAL, 

KENTUCKY. 

The  project  and  estimate  for  operation  connected  with  this  canal 
daring  the  fiscal  year  ending  June  30, 1898,  contained  the  following 
items: 

Regular  force $43,140.00 

Extra  labor ; 4,000.00 

Repairs 7,000.00 

Miscellaneous,  fuel,  oil,  etc 6,500.00 

Combined  dredge  and  derrick  boat 4,648.65 

New  hull,  drill  boat 1,765.50 

Enlargement  of  coal  bin 3,380.77 

Two  new  dump  scows 4,992.27 

Dry-dock  gates 980.23 

Retaining  wall,  dry  dock 9,231.11 

Retaining  wall,  unprotected  bank 22,264.23 

Automatic  gate 6,297.47 

Contingencies 6,000.00 

Total 120,200.23 

The  first  four  items  provide  for  regular  era]>loyees  for  operating  the 
locks,  the  towboat  and  dredge  crews,  the  bhop  employees,  share  of 
expenses  in  district  office,  and  ordinary  miscellaneons  supplies,  repairs^ 
and  expenses.  The  remaining  items  provide  for  repairs  of  definite 
character  and  of  sufficient  magnitude  to  be  considered  separately. 

The  details  of  the  year's  operations  are  fully  presented  in  the  report 
of  Mr.  J.  H.  Gasey,  assistant  engineer,  appended  hereto  and  containing 
the  usual  commercial  statistics. 

As  a  matter  of  interest  to  those  engaged  in  similar  work,  I  have  had 
drawings  prepared  of  the  combined  dredge  and  derrick  boat  constructed 
daring  the  year  for  use  on  the  canal,  marked  — ^ 
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The  dredge  can  be  oi)erated  at  any  stage  of  water  from  2  to  40  feet 
Operated  as  a  grapple  dredge  it  has  a  capacity,  asing  a  1-yard  grapple 
backet  of  the  Lancaster  type,  of  from  60  to  100  cubic  yards  per  hour, 
and  has  averaged  as  much  work  as  the  large  yard-and-a-half  dipper 
dredge  in  use  here,  and  which  cost  $20,000.  As  an  hydraulic  dredge  it 
is  used  at  high  water,  when  the  locks  are  closed,  in  pumping  mud  from 
the  chamber  of  the  lower  lock  and  the  bar  below  the  locks,  doing  in  a 
few  hours  work  which  required  as  many  days  with  the  dipper  d^dge. 

When  not  required  as  a  dredge  it  can  be  used  as  a  derrick  boat  of  6 
tons  capacity. 

The  cost  of  the  boat  was  $4,576.02^  not  including  the  cost  of  the 
boUer  and  12-inch  centrifugal  pump  with  its  engine,  which  were  on 
hand. 

Following  are  statements  of  expenditures,  collections,  etc,  for  the 
year: 

Detailed  ttaUmmi  cf  exp0nditure$  made  im  eanneeHon  with  the  tcork  of  operating  and  care 
of  the  Lonieville  and  Portland  Canal,  Louieville,  Ky.,  during  thefiecal  year  ending  June 
SO,  1898. 


Dmte.        Youeher. 


To  whom  paid. 


For  what  paid. 


Amount 


Jnly. 


1897. 


Angnat.. 


September. 


PayroU. 
.....do  ... 

do... 

.do. 


T.  H.  Baker,  poetmaster . . 
Loaisville  Wat«r  Co . 


Kortbern  Lake  Ice  Co 

BrenDan&Co.,  Southwestern  Agri- 
cultural  Workn. 

W.  B.  Belknap  &  Co 

Albrecbt  &  Heick 

The  Ohio  Yailey  Telepboue  Co 

Bridgee-Straeeel  Co 

Andrew  Cowan&  Co 

J.  H.  Caeey,  aaalstant  engineer 

Edward  Atead 

John  P.Morton  Sl  Co 

The  Badglej  k.  Hoerter  Co 

Jas.  Clark,  jr.,  &  Co 

Sulzer-Yofrt  Machine  Co 

Milton  wrBarkboniie 

W.  B.  Belknap  4&  Co 

Payroll 

.....do 

do 

do 

do 

Albert  Jecker 

Finla  Cartwright  &  Son 

Louie  ville  Water  Co , 

Alexr.  Harthilijr 

Henry  S. Beyer.... 

J.  B.  Speed  &  Co 


BridmStraasel  Co 

Xortnem  Lake  Ice  Co 

W.W.Hite&Co 

Peaslee-Gaolbert  Co 

UticaLimeCo 

O.  M.  Alliaon  &  Co 

The  Todd'Donigan  Iron  Co. 

W.  B.  Belknap  &  Co 

A.  Button  ASon 

Andrew  Cowan  Sl  Co 

Payroll 

— do 

....do 

....do 

....do 

....do 

Louinyille  Water  Co , 

Richard  Jenninga 

ShippenBros 

Sterling  Paint  and  Color  Co. . 


Servicea  

do 

do 

....do 

Post-offioe  box  rent . 

Water  so  pply 

loe 

Sawmill 


Chain,  etc.... 

Shovels,  etc 

Telephone  aerrioe .... 

Paint,  etc 

Waste , 

Traveling  expensea. . 

Testing  cement 

Stationery 

Photographic  auppliei 

Lead  wire 

Castings 

Fittings,  etc 

Hardware 

Services 

.....do 

do t 

....do 

do 

Team  hire 

Broken  stone 

Water  supply 

HorseHhoeing 

Forage 

Cement 

White  lead 

Ice 

Oakum,  etc 

Paint,  etc 

Cement 

Typewriter 

Chain 

Hardware 

Soap 

Ikjlting 

Services 

do 

....do 

do 

....do 

.....do 

Water  supply 

Services  

Lumber 

Supplies 


$2,437.50 

1,526.35 

914.90 

461.80 

5.00 

25.58 

25.86 

289.75 

iao.63 

102.20 

73.60 

71.84 

34.91 

6.80 

12.50 

3.62 

2.36 

8.59 

6L18 

96.21 

41.67 

2,381.00 

1,414.42 

988.58 

667.50 

26.70 

75.47 

351.01 

24.56 

2.30 

24.53 

29.26 

30.60 

34.52 

106.34 

177,89 

647.85 

90.00 

M.45 

12.90 

7.30 

6.02 

24.91 

600.00 

2,295.00 

1,219.16 

60&00 

834.12 

25.96 

12.00 

206.17 

132. 3S 
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Detailed  statement  of  expenditures  made  in  connection  with  the  work  of  operating  and  care 
of  the  Louisville  and  Portland  Canal,  Louisville,  Ey.,  etc. — Continued. 


Date. 


Voaoher. 


To  whom  paid. 


For  what  paid. 


Amoant. 


1897. 
September. 


October.. 


Korember. 


December. . 


27 


J.B. Speed  &Co 

W.W.Hite&Co 

Andrew  Cowan  &  Co 

Indiana  Forge  and  Eolling  Mill  Co  . 

Fred  W.Kewker  &  Son 

Northern  Lake  Ice  Co 

Finia  Cartwright  &  Son 

Albrecht  <fe  Heick 

Frederick  Diehl 

Henry  S.  Beyer 

K.B.&  G.W.Shaw 

O'Nell  Coal  and  Coke  Co 

Henry  Diaston  &  Sons 

Geher  &  Son 

James  Lockhart 

Alexr.Harthill,jr 

W.B. Belknap  &  Co 

Peaslee-Gaulbert  Co 

Milton  W.  Bark  house 

Peaslee-Gaulbert  Co 

Jas.  Clark,  jr.,  &  Co 

Payroll 

.....do 

do 

do 

do 

Louisville  Water  Co 

Salem  Bedford  Stone  Co 

T.  H.  Baker,  postmaster 

J.B. Speed  &Co 

Finis  Cartwright  &  Son 

Phoenix  Carbon  Manufacturing  Co  . 

Henry  S.  Beyer 

Payroll 

The  Ohio  Valley  Telephone  Co 

W.  H.  MoKniglit,  Sons  &  Co 

Northern  Lake  Ice  Co 

R.B.&  G.W.Shaw 

Burrell  &  Walker  Clay  Manufactur- 
ing Co. 

Alexr.  HarthiU,  jr 

Henry  Koehler  &  Co 

Andiew  Cowan  &Co 

W.  B.  Belknap  &  Co 

Tbe  Ahrens  Si,  Ott  Mannfacuring  Co, 

Wheeler  Carriage  Co 

Chas.  Heeewald  Co 

Peaslee-Ganlbert  Co 

Geher  ^  Son 

Jas.  Clark,  .ir.,&  Co 

A.  Button  &  Son 

The  Todd-Donigan  Iron  Co 

PayroU 

.....do 

do 

do 

Louisville  Water  Co 

Milton  W.  Barkhouse 

Wood  Brothers 

Shippen  Brothers 

McCullough-Dalzell  Co 

R.B.&  G.W.Shaw 


Cement 

Oakum,  etc 

Hose 

Iron 

Tables 

Ice 

Broken  stone.... 

Hardware 

Stationery 

Forage 

Testuig  cement . 
Coke.. 


Repairing  saws . 

Oilcans 

Services  . 


Horseshoeing . 
Supplies 


Alexr.  Harthill,  jr 

J.  B.  Speed  &  Co 

The  Drummond  Manufacturing  Co. 

Geher  &  Son 

Henry  S.  Beyer 

Northern  Lake  Ice  Co 

Frederick  Diehl 

Payroll 

Sulzer-Yogt  Machine  Co 

Peaslee-Gaulbert  Co 

Henry  Koehler  &  Co 

Payroll 

.....do 

do 

do 

LouisviUe  Water  Co 


Oil,  etc. 

Hose,  etc 

Scrub  brushes 

Kepairing  electric  plant . 

Services 

do 

do 

....do 

....do 

Water  supply 

Stone 

Post-office  box  rent 

Cement 

Broken  stone 

Carbons  

Forage 

Services 

Telephone  service 

Shades,  etc 

Ice 

Testing  cement 

Cb  imn  ey  toiM 


Horseshoeing 

Lumber,  etc 

Packing 

Hardware 

Ipjector 

Repairing  wagon,  etc 

Smokestack 

Oil  tanks,  etc 

Water  cooler 

Wire 

Matches 

Hardware 

Services 

do 

.....do 

do 

Water  supply 

Fittings,  etc 

Papering 

Timbers 

Lead  crucibles 

Inspecting  and  testing  ce- 
ment. ' 

Shoeing  horses 

Cement 

Castings 

Oilcans ^ 

Forage 

Ice 

Stationery 

Services 

Mud  drums,  etc 

OiLeto 

Timber 

Services 

do 

do 

do ; 

Water  supply  ] 


$83.86 

87.59 

69.60 

60.07 

40.00 

34.00 

18.87 

15.04 

13.85 

11.40 

9.75 

8.24 

4.05 

4.00 

8.00 

2.80 

344.07 

46.70 

15.07 

12.00 

6.50 

143.22 

380.00 

288.62 

934.28 

353.20 

26.76 

610.29 

5.00 

141.54 

80.48 

80.00 

13.32 

62.80 

75.86 

44.10 

32.76 

10.75 

6.00 


1.10 

163.77 

84.16 

77.38 

60.00 

48.85 

28.00 

16.08 

4.50 

2.02 

1.00 

287.94 

2,367.50 

1,203.67 

831.67 

388.83 

15.17 

112.77 

32.48 

558.00 

2.72 

2.85 

2.40 

83.68 

38.28 

8.00 

17.49 

25.76 

10.46 

25.38 

358.46 

107.35 

1,240.97 

2,351.67 

1.140.86 

877.24 

280.50 

18.10 
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Detailed  $taifment  of  erpenditurea  made  in  connection  with  the  tcork  of  oprratififf  and  care 
of  the  Louieville  and  Portland  Canal,  LouisvilUf  Ky,,  etc. — Coutiuued. 


Date.        Voucher. 


To  whom  paid. 


For  whet  peid. 


Amomit. 


1097. 
December. 


1898. 
Jeniuuy. 


Vebmary.. 


The  Todd-Donigeii  Iron  Co 

LoDlsville  FlroUrick  Works .. 

Andrew  Cowan  A  Co 

Recktenwald  Brothers 

Chaa.HegewaidGo 

....do.^ 

PayioU 

Chss.  Hfl«ewald  Co 

Everett  &  liiller,  tranaitman  . . 

CH.Koster 

AdTance  Coal  Co 

Frsnk  Weber  &  Co 

Chattanooga  Steel  Hoofing  Co  . 

Alexr.Harthmjr 

PayroU 

Jas.  Clark,  Jr^&  Co 

Albrecht  Sc  Heick 

Peaelee-Gaalbert  Co 

Phil  A.yoffeI  &  Sons 

Milton  W.Barkhouse 

Frederick  Diehl 

Shippen  Brothers 

The  Todd-Donigan  Iron  Co 

W.B.  Belknap  £  Co 

Northern  Lake  loe  Co 

Louisville  Water  Co 

Henry  Disston  ASons 


PayroU 

do 

do 

do 

do 

T.  H.  Baker,  iKmt  innHter 

Cleveland,  Ciuciunati,  Chicago  and 
St  Lonis  Rwy. 

Everett  S.  Miller,  transitman 

Celie  Winstead 

American  Hoist  and  Derrick  Co. . . 

BvTne&  Speed 

The  Drummond  Manufactnring  Co 
Indiana  Forge  and  Boiling  Mill  Co. . 

Alexr.  Harthill,  Jr 

R  M.  Cunningham 

Frederick  Diehl 

Jan.  Clark.  Jr.,  &  Co 

J.B. Speed  ftCo 

CD.JeweU 

Louisville  Towel  Supply  Co , 

The  Ohio  Valley  Telephone  Co. . . 

Northern  Lake  Ice  Co 

The  Ahrens  Sc  Ott  MannfacturingCo 

Sterling  Paint  and  Color  Co 

HenrvS.  Beyer 

John  Whiter  Co 

Milton  W.  Barkhouse 

John  Jackson 

JohnUns  &  Son 

Oonrier-Joumal  Job  Printing  Co. 

Fred  W.  Keisker  &  Son 

Jas.  D.Murray 

W.  B.  Belknap  &  Co 

Payroll 

....do 

....do 

Louisville  Water  Co 

Ostermoor&Co 

Advance  Coal  Co 

Andrew  Cowan  &,  Co 

Kaufman,  Straus  &  Co 

Northern  Lake  Ice  Co 

Chas.  Hegewald  Co 

Henry  Vogt  Machine  Co 

Payroll 

W.  H.  McKnight,  Sons  &  Co 

The  Ahrens  it.  Ott  Manufacturing  Co 
National  Foundry  and  Maobiue  Co 
PhilA.Vogel4&Sons 


Forgr.otc :. 

Fii-e  clay 

Leather,  etc 

Spouting 

Repairing  boiler.. 

Bulkheads,  etc 

Services 

Kepairing  dred(;« 
Traveling  expensen . 
Flag 


FUes. 
Cos!.. 


Wagon  wheels 

Crestiug,eto 

Shoeing  horse 

Services 

Annunciator, etc  ... 
Sledge  handles,  etc  . 

Glass,  etc 

Valves,  etc 

Asbestus  cement  ■ . . 

Stationery 

Lumber , 

Tire  shrinker,  etc . . . 

Supplies 

Ice , 

Water  supply 

Saw.eto 


Services 

do 

do 

do 

do 

Post-olBce  box  rent . . . 
Freight  charges 

Traveling  expenses . . . 

Services 

Turning  winch,  etc  . . . 

Coal 

Castings 

Iron 

Horseshoeing 

Lumber 

Supplies 

Salt... *.'.'!!!.'.'!.'*!.'.'.'.' 

Newspaper 

Furnishing  towels 

Telephone  service 

Ice 

Fittings 

White  lead,  etc 

Forage 

Tallow 

Pulley 

Services 

Supplies 

Beds,  etc 

Exteroii  uator 

Tiller  rope,  etc 

Services  

do 

....do 

Water  supply 

Mattresses,  etc 

Coal 

Hose,  etc 

Dry  goods 

Ice" 

Ciwting8,etc 

Kepairing  boiler 

Services 

Li  uole  um 

Flanges,  etc 

Material  and  services. 
Supplies 


$17.01 

5.25 

116.21 

12.35 

131.77 

200.00 

4*2.20 

121.00 

34.70 

12.30 

1, 021. 18 

24.00 

42.85 

1.20 

2.40 

83. 3A 

10.71 

53.15 

56.06 

205,05 

8.72 

605.35 

34.95 

118.04 

7.02 

36.02 

43.00 

1, 857. 33 

l,16d.78 

1,211.-^ 

317.97 

135.20 

5.00 

L61 


35.23 

7.50 

415.00 

119.00 

10.5.60 

305.29 

1.20 

420.15 

17.47 

7.80 

4.90 

3.90 

6.00 

74.70 

1.17 

10.57 

37.25 

23.12 

3.00 

2.25 

15.90 

8.36 

3.00 

70.80 

3.75 

47.88 

302.50 

361.56 

305.31 

11.67 

44.40 

056.07 

•226.66 

243.95 

1.75 

22.54 

ILOO 

16.67 

58.57 

15.54 

6.75 

26.28 
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Detailed  stateTnent  of  expenditures  made  in  connection  with  the  work  of  operating  and  care 
of  the  Louiaville  and  Portland  Canal,  Louisvillef  Ky.,  etc. — Continued. 


Voucher. 


To  whom  paid. 


For  whftt  paid. 


Amomit. 


loniffan 

W.W.Hite&Co 

LoaisTille  Bridge  and  Iron  Co 

Frank  Weber  dc  Co 

Peaalee-Ganlbert  Co 

Alexr.Harthlll,jr , 

Albreoht  d^  Heick 

F.  C.  Nanemacher 

PayroU 

do 

....do 

....do 

....do 

Louis ville  Water  Co 

Lidgerwood  Manat'acturing  Co .... . 

Elizabeth  Marine  Ways  Co 

J.  H.  Caaey,  assistant  engineer 

The  Cinoinnati  KaUwaylSnpply  Co. 

do 

Indiana  Forge  and  Boiling  Mill  Co. 

Jae.Clark,  jr.,  &Co 

Button  &  Son. 


Alexr.  Harthilljr... 
The  McKinley  Coal  Co . 


Henry  S.  Beyer 

W.&  A.C.Semple. 


W.  B.  Belknap  &  Co 

National  Foundry  and  Machine  Co. 

Albrecht  &  Heick 

Andrew  Cowan  &  Co 

J.B. Speed  &Co 

Frederick  Diehl 

Louisville  Fire  Brick  Works 

£d.WurtB 

Peaalee-Gaulbert  Co 

Brennan  Sl  Co.  Southwestern  Agri- 
cultural Works. 

Phil  A.  Vogel  &  Sona 

W.W.Hite&Co 

PayroU 

.....do 

.....do , 

do 

T.  H.  Baker,  postmaHter , 

Louisville  Water  Co 

Stephen  Pitts 

Dave  Bobertaon 

The  Ohio  Valley  Telephone  Co 

Northern  Lake  Ice  Co 

W.  F.  Robertson  Steel  and  Iron  Co. 

Peaslee-Qaulbert  Co 

Imperial  Laundry 

Gtoher  A  Son 

Arthur  Kaye 

Henry  S.  Beyer 

O.K.  Caron 

A.  Button  &  Son , 

B.  F.  Sturtevant  Co 

W.B.Belknap  &  Co 

Jae.  Clark,  jr.,  &  Co 

Courier-Journal  Job  Printing  Co  . . 

CD.JeweU 

Albrecbt  4&  Heiok 

Frederick  Diehl 

W.  H.  Belknap  &  Co 

Henrys.  Beyer 

W.  F.  Bobertson  Steel  and  Iron  Co. 

Peaslee-Qaulbert  Co 

Milton  W.Barkhouse 

Qralnger&  Co 

Pay  roil 

.....do 


do. 
do 

Louisville  Water  Co 

The  James  McDonald  &,  Sons  Co.. 
Courier-Journal  Job  Printing  Co  . . 
J.B.  Speed  4&  Co 


Supplies,  etc , 

Duck 

Turntable  wheels . . . . 
Repairing  wagon  .... 

Supplies 

Horseshoeing 

Supplies 

Blank  book 

Services 

do 

....do 

....do 

do 

Water  supply 

Engine 

Mtm  scows 

Traveling  expenses . 

Steel,  etc 

Tum-bucklea,  etc . . . 

Iron 

Supplies 

Soap,  etc 

Horseshoeing 

Towing , 

Forage 

Files,  etc 

Supplies 

Castings,  eto 

Glue,  etc , 

Rope,  eto 

Cement 

Supplies 

Services , 

Supplies 

Dog  rack 


Hose 

TaUow 

Services 

.....do 

do 

do 

Po8t^>fflce  box  rent . 

Water  supply 

Services 

do 

Telephone  services  . 

Ice 

Steel  and  iron 

Tableware 

Laundrying 

Oilcans 

Crockery 

Forage 

Directory 

Matches 

Blower  fitting 

Grindstone 

Supplies 

Binding  flies 

Newspaper 

Supplies 

Stationery 

Iron  and  steel 

Forage 

Steel 

»lies 


Steel  pinion,  etc  . 

Services  

do 

do 

do 

Water  supply. . . . 

Copper,  eto 

Job  printing 

Cement 


$37.75 

33.02 

69.05 

18.76 

3.80 

2.80 

5.85 

2.50 

675.00 

2, 123. 17 

968.32 

1, 106. 17 

287.22 

34.79 

690.00 

8,800.00 

85.50 

100.08 

47.90 

73.40 

40.50 

16.60 

2.80 

49.75 

12.51 

21.46 

192.24 

3.96 

4.36 

244.79 

11.76 

2.80 

9.00 

9.60 

122.45 

6.00 

6.76 

8.0o 

2,178.84 

987. 17 

815.62 

292.14 

5.00 

16.16 

20.00 

5.33 

74.62 

1.58 

24.10 

6.49 

5.00 

12.00 

38.30 

12.67 

6.00 

2.00 

8.00 

10.85 

4.04 

2.00 

1.96 

29.29 

16.84 

226.78 

12.35 

5.84 

27.02 

205.87 

15.87 

2,316.67 

1,315.67 

747.69 

265.83 

37.83 

18.30 

14.00 

1U76 
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Detailed  statement  of  expenditures  made  in  conneeiion  xtith  the  work  of  operating  and  core 
of  the  LouiivillB  and  Portland  Canal,  Louitville,  Ky.,  etc, — Continaed. 


Date. 


May. 


1898. 


Jane.. 


II 


Voaoher. 


To  whom  paid. 


Frank  Campbell , 

Chas.  Uegewald  Co  . . . 
Henry  Koebler  Sc  Co.. 
do. 


For  what  paid. 


Atexr.  Harthill,  ir 

Northern  Lake  loe  Co 

Standard  Oil  Co 

The  Ahren«&OttManafacturingCo 

W.  B.  Belknap  &  Co 

W.  W.  Hlte  &,  Co.  (Incorporated)  . . . 

Henry  Vogt  Machine  Co 

Lixette  Kmgabary,  administratrix. . 


PhilA.Yoff^&Son8 

LooiaviUe  Water  Co 

Geher  ASon 

Frederick  Diehl 

Andrew  Cowan  &  Co 

Standard  OU  Co 

Joseph  P.Lynch 

Payroll 

Peaslee-Ganlbert  Co 

Albrecht  &  Heick 

PayroU 

do 

do 

do 

Frank  Dezelia 

Korthem  Lake  Ice  Co 

Henry  Koehler  &  Co 

Shippen  Brotbera 

Phil  A  Vogel&Sons 

McKibbin  Brothers 

J.B. Speed  &  Co 

Henry  S.  Beyer 

do 

Waters  &  Garland 

Alexr.Harthill.Jr 

LouiflTille  Bridee  and  Iron  Co 

The  Drummond  Manufacturiug  Co. 

J.  M.  Osbum 

J.B.  Speeds  Co 

Standard  OU  Co 

W.B. Belknap  &  Co 

Imperial  Laandry 

W.B. Belknap  &  Co 

RB.&  G.W.Shaw •• 

W.  W.  Hlte  &  Co.  (Incorporateil) . . . 

Louisville  Water  Co 

J.T.Dufliy 

Guy  Callender , 

Frederick  Diehl 

Alexr.HarthiHir 

Northern  Lake  Ice  Co 

The  Drummond  Manafacturing  Co. 
Stagg  &  Bacon 


Services  

Ituiler,  etc 

Timber 

Lumber 

Horseshoeing.. 


OU 

Gaage  cocks,  etc 

Iron  and  steel 

Twine 

Sheaves,  etc 

Services  of  WiUiam  T.Kings- 
bary,  deceased. 

Snppuee 

Water  supply 

Repairs  to  lock,  engine  honse 

Paper 

Palley 

OU 


Services 

do 

Sapplies 

Drills,  bolts,  scythes,  etc  . 

Services 

do 

.....do 

do 

do 


Ice. 

Lumber 

....do 

Supplies 

Cement 

Forage 

Leather  belts 

Horseshoeing,  etc. 

Angle  iron 

Castings 

Horse 

Cement 

OU. 


Supplies , 

Laundrying , 

Steel,  etc 

Inspecting  and  testing 
cement. 

Pitch,  etc 

Water  supply 

Kent  of  office 

Newspaper 

Sapplies 

Horseshoeing 

Ice 

Drill  ohaok.  etc 

FUter 


Total  expended 87,569.13 


Amount. 


$22.00 

545.00 

263.25 

167.50 

5.60 

L86 

35.33 

5.13 

22.44 

2.00 

«7.83 

&.& 

4S.76 

15.26 

35.40 

2.25 

7.35 

11.22 

150.00 

650.00 

4.10 

11.20 

1,887.67 

991.16 

66187 

288.06 

27.00 

10.44 

316.80 

17.04 

35.99 

5.65 

19.88 

12.44 

12.45 

8.67 

6.80 

5.96 

22.68 

200.00 

57.96 

44.03 

11.63 

L37 

36.69 

7.25 

111.29 
37.34 
126.80 
1.95 
10.36 
2.80 
38.94 
8.03 
16.00 


During  the  fiscal  year  the  following  collections  have  been  made  and 
deposited  to  the  credit  of  the  Treasurer  of  the  United  States: 

For  rent  of  land  pertalDing  to  the  LoaiBville  and  Portland  Canal $285. 00 

For  use  of  Loaisville  and  Portland  Canal  dry  dock 298.33 

Total 583.33 


Digitized  by  VjOOQiC 


APPENDIX  £  E ^REtORt   OP  CAPTAIN   WARKEN. 


1963 


A ilotments  for  operating  and  care  of  Louisville  and  Portland  Canal  since  July  1,  1880, 
when  lolla  were  aholiehed  and  the  ean^il  heoame  a  direct  charge  on  the  Treasury  of  the 
United  States. 


Mayl8,1880» $127,000.00 

March3,1881» 88,000.00 

July,  1884* 73,000.00 

August  3, 1885 91,840.00 

July28,1886 82,320.00 

July  2, 1887 77,805.00 

July  13, 1888 99,456.79 

July  20, 1889 55,548.88 

July  17,1891 78,769.88 

July  20, 1892 102,175.94 


Jtayl3,1893 $77,158.68 

Sept6mber9, 1893 2, 000. 00 

July  11,1894 114,528.08 

November  27, 1894 1, 500. 00 

July  12,1895 112,838.28 

July  28, 1896 123,715.05 

July  23, 1897 67,311.47 

Total 1,374,967.55 


bepobt  of  mr.  j.  h.  casbt,  assistant  enoinieer. 

United  States  Engineer  Office, 
Louisville  and  Portland  Canal, 

Louisville,  Ey.,  June  SO,  1898, 
Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  for  opera- 
ting and  care  of  Louisville  and  Portland  Canal  during  the  fiscal  year  ending  June 
30, 1898: 

REGULAR  FORCE. 

The  oanal  was  open  to  navigation  three  hundred  and  twenty-six  days,  and  closed 
thirtv-nine  days  on  account  of  high  water  daring  the  months  of  January,  February, 
March,  and  April. 

On  January  26  the  upper  gauge  read  30  feet  and  the  lower  gauge  55.6.  The 
highest  water  during  the  year  was  in  March,  when  the  gauges  read  36.3  and  62  feet, 
respectively.  The  lowest  water  occurred  on  September  30, 1897,  the  gauges  reading 
2.6  above  and  2.5  below. 

During  locking  stages  the  lock  force  passed  boats  through  the  canal  with  very 
little  interruption.  When  not  passing  boats,  they  were  employed  about  the  locks 
and  canal  as  follows :  Completed  the  grouting  of  upper  stone  revetment,  north  side 
of  canal,  west  of  middle  engine  house,  and  grouted  a  portion  of  upper  revetment  on 
the  souui  side,  near  lower  engine  house. 

Removed  south  leaf  of  old  lower  gates,  and  hung  new  gate  in  its  place;  removed, 
painted,  and  stored  away  rigging  that  was  nsed  for  the  erection  of  gate ;  paintea 
guard  and  upper  gates  at  new  locks  with  graphite  paint;  trimmed  trees,  removed 
dead  trees  and  planted  others  in  their  places  on  lawn  east  of  office,  and  trimmed 
hedge  along  south  canal  bank  from  Twenty-sixth  street  to  Twenty-eighth  Street 
Bridge ;  removed  and  straightened  wicket  stem  and  suspension  rods  at  lock  gates, 
repaired  gate  chains,  and  put  in  new  front  and  back  chains  at  middle  gates,  new 
locks;  repaired  gutters,  and  placed  iron  sheeting  on  roof  of  north  middle  engine 
house,  which  was  damaged  by  high  water. 

The  old  wooden  foundation  timbers  under  drums  at  lower  engine  house,  south  side, 
were  replaced  with  new  ones,  new  cast-iron  stands  and  six  drums  were  placed  in 
tunnel  at  middle  gates,  north  and  south  side,  and  two  at  upper  gates. 

Repaired  and  overhauled  electric-li^ht  wires  about  shops  and  locks,  and  lowered 
two  poles  at  Twenty-eighth  Street  Bridge  about  10  feet,  which  carries  telephone  and 
electric-light  wires  across  canal;  removed  and  reset  poles  on  works;  filled  in  wash- 
outs on  south  canal  bank,  and  cut  ditch  on  top  of  bank  to  prevent  water  from 
running  over  slopes;  painted  smokestacks;  filled  up  engine  pits  in  lock  engine 
houses  with  concrete,  to  make  engine  bed  plates  solid;  repaired  steam  pipes  in 
engine  houses;  mowed  slopes  and  lawnj  washed  mud  from  lock  walls  and  engine 
houses,  and  cared  for  property  during  high  waters. 

*From  act  of  this  date;  date  of  allotment  not  available. 
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The  following  tables  show  amoant  of  traffic  and  commerce  passed  throagh  the 
canal  and  over  falls  during  the  year : 

COMMERCIAL  STATISTICS. 

Statement  of  veaaeU  pa$$ed  through  the  Louisville  and  Portland  Canal  during  the  fiscal 

year  ending  June  SO,  1898, 


Yeaaels. 

Number. 

Capacity. 

Pass6iiff6r  boftts  .••■........... 

687 
879 
297 
2,851 
429 

T<mB. 
238,746 

To  wboato 

112,703 

Govemmflnt  b<»ftt* ^_ ,.,,.,,,^,, 

24,440 

Coal  boats  and  barntMi x,.. 

790, 771 

Small  craft  ...>..>. -■. - -  - 

128 

Total  ..•••.• 

6.048 

1,166,788 

Lockagea,  2,212. 

Statement  of  commerce  pasted  through  the  Louisville  and  Portland  Canal  during  the  fiscal 

year  ending  June  SO,  1898, 


Articles. 


Tons. 


Articlea. 


Tods. 


Coal 

Cora 

Wheat... 

Salt 

1)11 

Whisky  . 
Flour.-.. 

Sugar 

Molassea 
Cement . . 
Tobacco . 
Cotton... 


852, 449^ 
371 
6,817 
6,863| 


Hay 

Straw 

Cattle 

Lumber 

Staves  and  shingles 

Steel  rails 

Iron  ore  and  manufactured  iron 

Produce 

General  and  miscellaneous 

Total 


4,263J 
2,755 
5,147 

47,527 
68.039^ 
27,098 
13.  ;tG9 
3.93:>i 
105.038 


1,114, 991 J 


Number  of  passengers,  12,441. 

Statement  of  commerce  passing  Falls  of  Ohio  River^  via  Louisville  and  Portland  Canal 
and  Indiana  Chute,  from  June  SO,  1886,  to  June  SO,  1898. 


Articles. 


From  1886 
to  1897. 


From  1897 
to  1898. 


Total  for  12 
years. 


Conl 

Salt 

Oil 

Whisky 

Tobacco 

Cotton , 

Lumber , 

Corn  and  wheat 

Iron  ore 

Iron 

Steel  rails 

Produce 

Hay  and  straw 

Flour 

Stock , 

Sugar  and  molaARes . 
Staves  and  shingles 

Cement 

Miscellaneous 

Total 


Tons. 
16, 396, 258^ 

103, 965| 
55,989 
19,  247i 
78, 9ft'V 

115, 891j 
3.000,262: 

114, 1041 

311,314 

132. 0U6 

459, 395 
73, 988) 

167, 724i 
14, 445 
80,  501i 
88.388 

385, 829 
34,005| 

980,401 


Tom. 

17,750,645 

110, 464^ 

57,  liMi 

19, 77l?i 

81, 18;ii 

121, 9«Ji»| 

8,049,0011 

121,5r{7i 

324,718 

132. 0f!5 

501,838 

78, 040J 

175, 891 i 

15, 57!>i 

86,4:wi 
101. 7594 

408, 498^ 

85, 392} 

1, 101, 512 


22,612,609^ 


1,660,686 


24,273,384i 


Annual  average  during  past  12  years,  2,022,782  tons 
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Vessels  passing  Falls  of  Ohio  River,  vin  Louistille  and  Portland  Canal  and  Indiana 
Chute,  from  June  SO,  1881,  to  June  SO,  1898. 


1881  to  1897. 

1898. 

Total  for  seventeen 
years. 

Ktunber. 

Tons. 

Namber. 

Tons. 

Xanber. 

Tons. 

"PiuMeDger  boats 

16,270 

6,490,061 

2,448,773 

223,907 

20,860,144 

1.008 

2.577 

758 
1,313 

860 
8,784 

433 

314,989 

194,834 

27,112 

1,088,673 

848 

17,028 
19,657 

3,193 
69.245 

4,377 
70 

6.805.040 

2, 643,  607 

251  019 

Towbnats 

18,344 

GoTomnient  boftts ................ 

2,833 

65,461 

3.944 

70 

Coal  boata  and  barges 

21, 957, 817 
1,856 
2,577 

SiiihII  craft 

Kafta 

Total 

106,922 

30,036,460 

6,648 

1, 626, 456 

113,570 

31,661,916 

Annual  average  during  the  past  seventeen  years— boats,  6,680+ ;  tons,  1,862,465+. 

TOWBOAT. 

The  towboat  Major  Mackenzie  was  employed  daring  the  year  in  towine  mad  scowb 
for  dredges  and  from  retaining  wall  dry  dock;  alao  towed  barges,  derrick  boats,  etc., 
for  the  different  works  as  required. 

On  the  morning  of  Angast  25, 1897,  at  4.20  o'clock,  left  for  Leavenworth,  Ind.,  to 
tow  two  barges  to  canal  locks;  returned  at  6.25  same  day.  From  September  20  to 
30  was  laid  up  on  account  of  placing  new  mud  drams  on  boat  to  replace  worn-out 
ones. 

During  the  high  water  the  steam  tender  Wave  Book  kept  drift  out  of  head  of  canal 
with  the  Mackenzie's  crew. 

Owing  to  the  great  amount  of  dredging  required  at  head  of  oanal  on  improve- 
ments for  Falls  of  Ohio  Kiver,  the  towbout  and  dredge  Louisville  No.l  commenced 
working  day  and  night  October  4,  and  continued  to  November  9,  when  it  was  neces- 
sary to  discontinue  on  account  of  repairs  to  be  made  to  the  dredge ;  resumed  night 
operations  on  December  20,  and  continued  same  to  end  of  fiscal  year  when  not  pre- 
vented by  high  water. 

DREDGES. 

Dredge  Loniuville  No,  1  worked  the  entire  year,  except  when  laid  up  for  repairs 
and  high  water,  dredging  in  canal  proper  from  Seventh  street  to  lower  entrance  of 
canal ;  also  dredged  dirt  from  in  front  of  north  canal  wall  west  of  Fourteenth  street ; 
assisted  in  raising  south  leaf  of  lower  gates. 

Dredge  Wabash  was  put  in  commission  on  November  13  and  continued  dredging 
throughout  the  year,  working  part  of  the  time  day  and  night. 

Dredge  Louisville  No.  B^  a  combined  hydraulic  dredge  ana  derrick  boat,  which  was 
built  at  the  canal,  was  put  to  work  on  February  2  at  the  lower  entrance  to  locks, 
pumping  the  heavy  deposit  of  mud  left  by  the  high  water  of  January^  and  has  con- 
tinned  working  in  the  canal  and  on  improvements  for  Falls  of  Ohio  River  with 
grapple,  dredging  large  stone. 

All  of  the  dredges  have  lost  considerable  time  on  account  of  extensive  repairs  and 
the  great  quantity  of  coal  passing  through  the  canal. 

During  the  month  of  January,  1898,  dredges  Louisville  No,  1  and  Wabash  were 
engaged  entirely  on  the  falls  work.  The  dredges  were  towed  to  Twelve-Mile  Island 
and  Rock  Island,  where  they  dug  sand  for  use  on  the  different  works  when  required. 
Amount  of  dredging  done  daring  the  year  was  as  follows: 

Cubic  yards. 

Mud  removed  from  canal  proper 103, 795 

Mud  removed  from  in  front  on  north  canal  wall,  west  of  Fourteenth  street.      2, 305 

Sand  dredged  at  Twelve-Mile  Island 595 

Sand  dredged  at  Rock  Island 100 

Total 106,795 


DRY  DOCK. 


On  account  of  building  the  new  south  wall  at  dry  dock,  the  dock  has  been  avail- 
able very  little  time  for  outside  parties  during  docking  stages  of  the  river.  It  was 
ocrnpied  eighteen  days  eight  and  one-half  hours  by  five  boats,  for  which  the  collec- 
tions amounted  to  $298.33.  Twenty-seven  Government  boats  used  the  dock  one 
huudred  and  fifty  eight  days  and  three  hours. 
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MISCELLANEOUS,  FUEL,  OIL,  ETC. 

During  the  year  nine  barges  of  coal  were  pnrchased  for  ase  on  oanal  and  work  at 
head  of  canal.  Sapplies,  oil,  etc.,  were  purchaeed  as  required  for  making  necessary 
repairs  and  maintenance  of  oanal. 

The  30-hor8epower  boiler  which  famished  steam  for  shop  engine  haying  been  in 
nne  for  many  years,  and  which  was  more  or  less  damaged  by  the  fire  which  destroyed 
the  machine  shop  in  1892,  gave  evidence  of  being  unfit  for  much  farther  service,  and 
was  replaced  in  April,  1898,  with  a  new  40-horsepower  tabular  boiler  of  the  Lidger- 
wood  type,  furnished  by  Messrs.  Hegewald  &,  Co.,  of  New  Albany,  Ind.  The  work 
of  tearing  out  the  brick  and  removing  the  old  boiler  from  the  shon  was  done  by 
hired  labor.  A  portable  boiler  was  set  up  on  the  outside  of  the  building  and  con- 
nected to  the  engine  in  the  shop  while  the  new  boiler  was  being  built. 

COMBINED  DREDGE  AND  DERRICK  BOAT. 

This  was  buUt  by  hired  labor  on  ways  near  the  dry  dock.  The  lumber  was  deliv- 
ered on  cars  at  Eighteenth  street  switch,  from  which  place  it  was  unloaded  by 
means  of  a  derrick  boat  onto  barges  and  towed  to  shipyard  at  canal.  On  the  22d  of 
November,  1897,  a  small  force  of  carpenters  commenced  to  cut  timbers  ready  for 
framing,  and  on  the  29th  began  assembling  them  together.  On  January  8th,  1898, 
the  hull  was  completed  and  launched  from  ways  into  the  dry  dock.  The  blacksmith 
and  machine  forces  made  all  of  the  ironwork  for  derrick,  bolts,  drifts,  and  chains 
UHod  in  constructing  the  hull  and  the  placing  and  setting  up  of  the  machinery  on 
boat  ready  for  work. 

On  the  31st  of  January  steam  was  raised  and  the  pump  tested.  The  working  of 
the  engine  and  pump  wasjentirely  satisfactory,  the  15-inch  discharge  running  com- 
pletly  full,  with  an  average  steam  pressure  of  70  pounds  on  the  boiler. 

One  steel  mast  bull  wheel,  12  feet  in  diameter,  and  one  No.  2  mast  turning  winch 
were  purchased  from  the  American  Hoist  and  Derrick  Company,  for  use  in  operating 
the  derrick.  One  35-horsepower  triple  drum  (9  by  10  inch  cylinders  and  14-inon 
drum)  hoisting  engine  was  purchased  from  the  Lid^erwood  Manufacturing  Com- 
pany, for  operating  the  derrick  and  handling  the  suction  pipe  on  boat. 

The  boat  was  placed  in  commission  on  February  2, 1898,  and  has  been  successfally 
operated  in  dredging  with  Lancaster  grapple  and  pumping  mud  from  the  canal, 
dredging  large  rock  with  grapple  from  head  of  canal  to  June  30th. 

This  boat  was  fully  described  in  my  estimate  of  June,  1897. 

Cost  of  dredge : 

Labor $1,902.01 

Material 2,674.01 

Total 4,576.02 

NEW  HULL  FOR  DRILL  BOAT. 

This  hull,  16  by  80  feet,  is  to  replace  a  worn-out  and  condemned  hull,  which  was 
sold  at  public  auction  December  21,  1897.  The  work  of  building  the  hull  was  done 
by  hired  labor  in  the  shipyard  near  the  dry  dock.  Owing  to  failure  of  lumber  con- 
tractor to  supply  all  of  the  timber  at  one  time,  the  work  was  greatly  retarded.  All 
of  the  timbers  required  to  be  dressed  were  run  through  the  planer,  and  the  work  of 
cutting  out  gunwales,  etc.,  commenced  in  December,  1897.  The  hull  was  launched 
on  April  30th  and  completed  in  May,  1898.  On  account  of  being  short  of  barges  for 
this  season's  work,  a  false  deck  was  put  on  the  hull  and  it  will  be  used  as  a  barge. 
The  cabin  will  be  placed  on  the  hull  during  the  ensuing  year. 

Cost  of  new  hull : 

Labor $734.08 

Material 503.13 

Total 1,237.21 

ENLARGEMENT  OF  COAL  BIN. 

This  enlargement  is  an  extension  of  81  feet  to  the  coal  bin  completed  in  December, 
1895,  adding  a  capacity  of  800  tons,  which  now  gives  a  total  capacity  of  1,800  tons, 
or  45,000  bushels. 

Commenced  to  build  stone  pe^iestals  for  sills  to  rest  on  in  September  and  finisbed 
same  in  October,  1897.  The  contractor  completed  delivery  of  lumber  on  November 
16,  and  the  work  of  cutting  timbers  and  getti  ug  same  ready  for  frami  n  g  was  commenced 
on  November  15,  1897.  The  carpenter  work  was  completed  in  December,  18W,  with 
the  exception  of  coal  chutes,  which  were  put  on  in  June,  189^.    The  coal  bin  if  built 
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of  long-leaf  yellow  pine,  the  sides  and  roof  being  covered  with  corrugated  iron. 
Coal  BDutes  are  fastened  to  south  side  of  ooal  bin  for  convenience  in  unloading  onto 
boats  and  barges. 
The  foUowing  is  the  amount  of  masonry  and  excavation  for  foundation : 

Masonry  in  pedestals cubic  yards..  176.93 

Concrete  for  base  of  pedestiils do 24 

Earth  excavated  for  pedestals do 180 

Earth  filled  in  under  bin do 465 

Cost  of  extension  to  bin : 

Labor $1,520.39 

•  Material 1,430.70 


Total 2,951.09 

TWO  NEW  DUMP  SCOWS. 

These  scows  are  required  for  carrying  mud,  etc.,  removed  from  the  canal  by  the 
dredges.  A  proposal  was  accepted  November  2,  1897,  from  the  Elizabeth  Marine 
Ways  Company,  of  Elizabeth,  Pa.,  for  the  building  of  two  100-yard  scows,  86  by 
24  by  6  feet,  built  of  white  oak,  and  similar  in  design  to  those  now  in  use  on  the 
canal,  for  the  sum  of  $1,900  each,  the  scows  to  be  delivered  at  Davis  Island  Dam. 
On  account  of  bad  weather  and  ice  in  the  river  the  time  for  delivery  was  somewhat 
delayed.  The  scows  were  delivered  to  the  McKinley  Coal  Company,  at  Davis  Island 
Dam,  February  12,  1898,  who  towed  them  to  Louisville,  Ky.,  arriving  at  the  canal 
March  1. 

Two  inspection  trips  were  made  to  Elizabeth,  Pa.,  during  the  construction  of  the 
scows,  and  one  to  Davis  Island  Dam  to  receive  same. 

Cost  of  two  dump  scows : 

Contract $3,800.00 

Towing 49.75 

Inspection  trips, 104.83 

Labor 27.34 


Total $3,981.92 

DRY-DOCK  GATES. 

No  work  was  done  under  this  head  on  account  of  the  retaining  wall  at  dry  dock 
not  being  completed.    It  is  proposed  t<o  erect  these  gates  during  the  coming  year. 

^KTAININO  WALL,  DRY  DOCK. 

The  Salem  Bedford  Stone  Company  completed  the  delivery  of  stone  contracted  for 
May  19, 1897,  in  September,  1897.  All  of  this  stone  was  delivered  on  the  Eighteenth 
street  switch,  then  towed  to  near  the  site  of  the  wall,  and  stored  on  south  canal 
bank. 

Very  little  has  been  done  on  this  wall  on  account  of  the  many  rises  in  the  river 
and  the  continued  high  waters.  On  January  10  the  stage  of  river  permitted  the 
draining  of  the  dry  dock,  and  work  of  excavating  earth  at  south  dry-dock  pier  was 
commenced  and  continued  to  the  loth,  when  work  was  suspended  on  account  of  a 
rising  river.  Work  was  again  resumed  on  March  4  and  continued  to  the  19th,  when 
we  had  to  flood  the  dock  on  account  of  high  water. 

Resumed  work  of  excavating  again  on  April  16  and  continued  to  the  28th,  when 
all  of  the  earth  down  to  the  foundation  for  waU  was  removed  for  a  distance  of  about 
60  feet  east  of  the  double-faced  dry- dock  wall.  On  the  afternoon  of  the  28th  com- 
menced to  set  stene  and  continued  to  the  30th  at  noon,  when  we  again  had  to  flood 
the  dock  on  account  of  a  rising  river. 

On  May  4  the  river  receded  sufficiently  to  permit  removal  of  earth  caved  in  from 
banks  and  watshing  deposit  of  mud  left  from  nigh  water,  which  was  continued  to  the 
7th,  when  high  water  again  interfered  with  the  work. 

From  the  17th  to  the  20th,  while  laying  foundation  course  for  new  wall,  the  river 
again  came  up  and  compelled  us  to  suspend  operations  to  June  10,  when  the  work  of 
setting  stone  was  again  resumed  and  continued  to  June  30. 

Amount  of  work  done  and  cost  of  same  is  as  follows: 

Earth  and  rock  excavated cubic  yards. .         1, 800 

Masonry  built do 333 

Dry  wall  removed do 25 

Cost: 

Labor $534.95 

Material 1,522.41 


Total. 
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RETAINING  WALL,  UNPROTECTED  BANK. 

On  account  of  the  nnfavorable  stages  of  the  river  during  the  year,  a  very  small 
portion  of  this  wall  was  built.  On  August  7  commenced  the  earth  excavation  for 
foundatioD  of  wall  west  of  coal  bin,  which  connects  with  the  pierhead  at  old  locks. 
The  earth  excavated  was  dumped  in  the  canal  along  the  proposed  wall,  to  form  a  dam 
to  allow  the  setting  of  stone.  On  the  16th  be{|:an  netting  stone  and  continued  in 
August,  when  the  wall  was  completed  to  elevation  50,  canal  gauge. 

During  AugiiHt  and  September,  1897,  for  a  distance  of  about  100  feet  east  of  the 
coal  bin,  the  earth  and  rock  were  cleaned  from  rock  ledge  preparatory  to  laying  wall. 
The  dredge  boat  dredged  the  earth  that  was  utilized  for  a  dam  and  filled  in  behind 
new  wall  with  same.  Some  old  stone  which  is  to  be  used  in  building  the  wall  was 
loaded  on  barges  at  head  of  canal  and  placed  along  the  north  canal  bank,  so  as  to  be 
in  readiness  when  required. 

Amount  of  work  done  and  cost  of  same  is  as  follows: 

Masonry  laid  in  wall •..  cubic  yards . .        389.18 

Earth  and  rock  excavated do 1,062.00 

Earth  tilled  in  behind  wall do 98.00 

Cost: 

Labor $1,418.26 

Material 137.02 


Total 1,655.28 

AUTOMATIC  GATES,  DRY  DOCK. 

The  concrete  masonry  piers,  valves,  and  operating  machinery  were  completed  in 
the  month  of  Angust.  The  proposal  of  the  Snlzer-Vogt  Machine  Company,  dated 
July  3, 1897,  to  fnmish  all  labor  and  material  necessary  and  construct  and  erect  gate 
for  the  sam  of  $2,915.89,  was  accepted  July  5.  Shortly  afterwards  they  commenced 
shop  work  of  forging,  drilling  plates  and  angles,  and  in  August  commenced  delivery 
and  assembling  and  erecting  gate,  completing  the  same  ready  for  trial  October  2S. 
On  trial  the  gate  was  raised  and  lowered  snocessfully  four  times.  On  examination 
it  was  found  that  the  downstream  leaf  leaked  and  would  not  stand  the  required 
pressure.  Also  that  the  gate,  when  down,  did  not  come  to  a  proper  bearing,  owing 
to  the  rest  on  the  lower  half  of  the  upstream  leaf  being  3  by  3  inches  instead  of  3  by 
5  inches,  as  called  for  by  the  specifications.  The  gate  was  suspended  to  allow  the 
contractor  to  raise  the  rest  to  the  required  height  and  complete  the  calking. 

Trial  was  again  made  in  November.  The  downstream  leaf  would  not  stand  the 
required  pressure,  and  five  hinges  in  the  fold  of  the  upstream  leaf  were  found  broken, 
owing  to  their  not  being  in  good  alignment.  Owing  to  the  inclemency  of  the 
weather  and  high  water,  work  was  suspended  until  the  present  month,  when  the 
work  of  washing  out  the  mud  and  uncoupling  the  gate  commenced.  The  gate  is 
now  ready  for  a  thorough  examination. 

It  is  proposed  to  replace  the  seventeen  bolts  in  the  fold  of  the  upstream  leaf  by 
one  continuous  bolt.  In  this  manner  we  expect  to  have  a  perfect  alignment  and 
equally  distributed  bearing  throughout  the  leaf.  The  gate  will  be  in  working  order 
within  the  next  month. 

Cost  of  labor $1,638.58 

Cost  of  material 997.89 

Total 2,636.47 

EXTRA  LABOR. 

The  expenditures  under  this  heading  were  for  tearing  out  old  saw  carriage  and 
setting  up  new  sawmill  in  planing  mill ;  taking  up  tracks  in  mill  and  relaying  same 
for  oouveying  timbers  to  and  from  sawmill ;  making  blue-print  carriage  for  engineer 
office;  taking  up  old  plank  walk  from  Twenty-sixth  street  station  to  Twenty-eighth 
Street  Bridge,  and  putting  down  a  walk  of  broken  stone  and  screenings;  cleaning 
roadways  and  spreading  screenings  on  same  by  canal  warehouse;  extending  after 
end  of  cabin  on  towboat  Major  Mackenzie;  transferrins  ice  box  from  cabin  of  tow- 
boat  to  lower  deck,  and  making  and  placing  in  pilot  nonse  one  light  sash  to  take 
the  place  of  old  sash;  taking  down  old  iron  columns  at  lower  gates,  old  looks,  and 
erecting  same  at  guard  gates,  old  locks,  for  suspending  gates  to  allow  the  gates  to  be 
opened  at  low  stages  of  the  river;  dismantled  0I4  drill-boat  hull  and  placed  boiler 
on  wall,  and  fitted  up  same  for  steaming  lumber;  made  tool  house  with  old  eabin  of 
drill  boat  in  corner  of  shipyard;  trimmed  hedge  south  side  of  canal  bank;  made 
stands  for  oil  tanks  in  oil  house;  painted  signs  for  hanging  on  ends  of  bridges,  water 
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gaDn^es,  iron  cresting  on  top  of  lock  engine  house,  and  screens  for  office;  made  tele- 
phone booth  in  canal  office;  unloaded  sand  from  barges  on  canal  wall  for  use  on 
workn :  made  shelving  for  warehouse ;  washed  mnd  from  walls  and  revetments  east 
of  bridge  after  high  waters;  kept  weeds  pulled  from  revetment  and  grass  mowed 
on  slopes;  dressed  lumber  in  mill  for  different  parts  of  the  works;  made  hose  butts 
fur  fire  pings,  rack  for  hose  alongside  of  warehouse,  and  oared  for  fleet  dnring 
high  water. 

KEPAIKS. 

Repairs  to  boats  this  year  have  been  quite  extensive,  owing  to  the  dredges  working 
the  greater  portion  of  the  year  nijp;ht  and  day.  The  expenditures  made  for  repairs 
to  boats  and  about  canal  were  as  follows : 

Towhoai  Major  Mackenzie.— Repl&ced  old  mud  drums  with  new  ones;  put  in  on« 
light  sash  all  around  pilot  house;  made  new  cams  for  engines;  took  exhaust  valves 
from  both  engines  to  machine  shop,  bored  them  out  and  placed  new  bushing  and 
packing  rings  in  same;  replaced  broken  pillow  blocks  and  pillow-block  caps  and 
lined  up  machinery ;  made  new  bucket  planks  and  wheel  arms  when  required :  made 
new  set  of  rudders,  and  repaired  rudder  bumpers  and  hog  chains  and  painted  deck. 

On  examining  the  steamer  Col,  Q.  L,  QiUeepie,  it  was  found  that  the  boat  was  let- 
ting down  under  her  boilers.  It  was  deemed  necessary  to  put  in  a  steel  center  longi- 
tudinal bulkhead,  and  three  cross  bulkheads,  to  replace  wooden  bulkheads.  The 
work  of  boring  beams,  placing  streaks  in  hull  to  receive  bulkhead,  tearing  up  floor 
and  replacing  same,  and  calking  hull  was  done  by  hired  labor.  A  contract  was  made 
with  Messrs.  Heeewald  &,  Co.,  of  New  Albany,  Ind.,  October  6,  1897,  for  placing 
steel  bulkheads  m  hull  and  four  new  cast-iron  flanges  on  wheel  for  the  sum  of 
$539.74.    The  contractors  completed  their  work  in  October,  1897. 

The  expense  of  making  these  repairs  was  divided  between  the  canal  and  Green 
River. 

Dredge  Louisville  No,  1, — Completed  new  dipper  and  worked  on  repairs  to  old  dip- 
per; made  new  endless  chains  for  sprocket  on  turntable,  and  new  swin^g  chain 
for  turntable ;  took  out  all  loose  rivets  on  crane  and  turntable  and  repaired  same ; 
put  new  flues  in  boiler;. repaired  broken  spuds,  spud  shafts,  and  bearings,  and  put 
on  one  new  dipper  handle  and  seven  new  spuds ;  replaced  decayed  nosing  on  main 
deck  with  new  timbers;  made  new  piston  and  piston  rods  for  piimp;  repaired  boiler 
feeder  and  made  new  brass  stuffing  box  for  pump ;  repaired  capstan  and  leaks  in 
boiler  when  required. 

Dredge  Wahaeh. — Made  patterns  for  spud-rack  castings:  replaced  old  wooden 
kevels  with  new  ones;  put  in  new  afterhead  block;  repaired  and  straightened  spnd 
frames,  and  replaced  the  greater  portion  of  decking  and  calked  same  all  over;  made 
one  new  dipper  haudle  and  lengthened  one  spud  6  feet ;  put  new  nose  on  dipper ; 
made  valve  rings  for  pump,  new  friction  pin  for  main  engine,  new  shaft  for  top  of 
crane,  and  new  gland  for  piston ;  repaired  leaks  in  boiler  and  replaced  old  Are  box 
with  new  one. 

On  April  20,  while  dredging  on  rock  ledge  at  Fourteenth  street,  a  hole  was 
knocked  in  the  hull  which  caused  the  dred^^e  to  sink.  With  the  assistance  of  tow- 
boat  and  dredge  Louieville,  the  dredge  was  raised,  and  towed  to  dry  dock  where  the  hull 
was  repaired.  Again,  on  June  17,  the  hull  was  found  to  be  in  such  bad  condition 
that  it  was  necessary  to  pat  the  boat  on  dry  dock.  The  bow  for  about  7  feet  was  so 
rotten  that  it  was  deemed  advisable  to  cut  all  the  rotten  timbers  out  and  replace  the 
same  with  new.  During  the  time  these  repairs  were  being  made  to  the  null  the 
machinery  was  thoroughly  overhauled  and  repaired.  The  boat  is  now  in  good  con- 
dition and  will  probably  do  for  several  years'  service. 

Dredge  Louisville  No,  S. — Put  on  new  spud,  and  repaired  broken  spud  and  a  spud 
which  was  pulled  from  its  fastening;  overhauled  and  lined  up  engine  and  babbitted 
bearings;  patched  bedplate  on  swinging  engine  and  put  in  additional  hold-down 
bolts  on  engine;  repaired  friction  and  made  new  friction  and  break  bands  for  hoist- 
ing engine. 

Scows, — ^The  mud  scows  were  placed  on  dry  dock  at  different  times  daring  the  year 
and  were  repaired  by  putting  in  new  hopper  plank,  gunwales,  stanchions,  head 
blocks,  timber  heads  and  rake  planks  to  replace  rotten  timbers.  All  the  scows  were 
thoroughly  calked :  and  cast-iron  ratchets  were  put  on  rollers  to  replace  broken  ones. 

Canal  repairs, — All  of  the  decayed  weatherboarding  on  residence  was  replaced  with 
new  boards,  and  all  loose  plastering  in  residence  taken  off  and  replastered;  four 
rooms,  two  halls,  and  ceilings  were  repapered;  the  residenoe  and  office  were  painted 
with  two  coats  of  paint;  repaired  picket  fence  around  shops  and  residence,  and  wire 
fence  on  property  lines  south  and  west  of  locks;  repaired  and  painted  trestle 
between  machine  shop  and  planing  mill  and  lined  up  shafting  on  same;  repaired 
steam-hafiimer  pipes  in  blacksmith  shop,  water  pipes  at  Twenty-eighth  Street  Bridge, 
wicket  stem  bearings  on  middle  gates,  new  locks,  and  old  chain  blocks  at  dry  dock ; 
replaced  three  worn-out  cast-iron  rollers  nnder  Eighteenth  Street  Bridge,  and 
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replaced  check  posts  sAong  south  canal  bank  between  Tenth  and  Twenty-eighth 
streets ;  repaired  roadway  from  Twenty-sixth  street  station  to  Twenty-eighth  Street 
Bridge,  coal-bin  dump  cars,  spring  wagon,  and  put  new  set  of  wheels  on  lumber 
wagon;  repaired  and  replaced  roofs  on  lower  engine  houses  which  were  removed 
from  buildings  on  account  of  wind  and  high  waters.  These  roofs  were  fastened  to 
buildings  with  large  hinges  which  will  aUow  them  to  raise  with  the  water  in  the 
future. 

The  middle  engine  house,  south  side  canal,  was  damaged  to  the  extent  of  having  top 
course  of  stone  on  both  ends  of  building  and  upper  portion  of  two  gables  removed 
by  high  water;  also  corrugated  iron  rooting  was  somewhat  damaged,  which  was  all 
repaired,  and  buildings  put  in  good  condition ;  repaired  stone  revetment  between 
middle  and  lower  engine  houses,  north  side  canal,  which  was  damaged  by  water;  made 
new  arm  forgings  and  repaired  grapple ;  repaired  Sturtevant  blower  in  machine  shop, 
drawing  table  in  office,  washouts  in  roadway  north  of  shops,  and  placed  new  sQl 
under  joist  on  plate-girder  portion  of  Eighteenth  Street  Bridge. 

WORK  DONE  AT  CANAL  ON  ACCOUNT  OF  IMPROVING  FALLS  OF  OHIO  RIVER. 

During  the  year  considerable  work  was  done  at  the  shipyard  and  in  shops  of  the 
canal  owing  to  better  facilities  for  doing  work  at  this  point. 

In  December,  1897,  a  steam  tender  12  by  40  feet,  barge  bow  and  stem,  was  com- 
pleted. The  boat  is  fitted  up  with  a  48  by  96  inch  horizontal  fire-box  marine  boiler 
and  two  6  by  24  inch  long-stroke  engines,  and  is  to  be  used  in  towing  small  barges, 
tools,  etc.,  to  and  from  the  works.  After  a  trial  trip  it  was  found  that  the  boat 
would  not  steer  in  backing.  She  was  placed  on  the  dry  dock  and  her  lines  changed 
so  as  to  aUow  her  to  back  water  under  her  hull,  which  made  a  decided  improvement 
in  handling  the  boat. 

Built  seven  22-foot  skiffs;  made  patterns  for  castings  for  dump  cars,  bored  and 
planed  dump-car  castings  in  machine  shop,  made  rollers  for  incline,  and  bored  out 
cast-iron  stands  for  same;  made  a  new  derrick.  Placed  two  compressor  boats  on  dry 
dock  and  put  in  additional  fore-and-aft  bulkheads,  lengthened  8  spuds  10  feet  each, 
and  put  on  new  cast-iron  racks  for  spuds ;  raised  sides  of  one  barge  12  inches  by 
placing  new  gunwales  on  each  side,  and  stiffened  boat  by  bolting  upright  pieces 
alongside  of  gunwales,  and  calked  the  barge  all  over;  made  two  wooden  floats — one, 
49  by  4  feet ;  "Uie  other,  46  by  4  feet — to  be  used  along. the  compressor  boats  to  load  drill 
holes  from;  reconstructed  a  barge  into  a  derrick  boat;  made  a  new  anchor,  and  unloaded 
seven  barges  of  coal  in  coal  elevator  and  on  canal  wall ;  made  loading  sticks  and 
plugs  for  drill  holes;  repaired  parts  of  steam  drills  and  strengthened  platform  from 
which  steam  drills  are  operated  on  compressor  boats  by  fastening  fourteen  wooden 
knees  under  platform  to  the  hull  of  boats;  commenced  to  build  one  office  flatboat 
and  three  flats  for  use  at  Indiana  Chute. 

WRECKS  IN  CANAL. 

The  only  wreck  in  the  canal  during  the  year  occurred  on  the  morning  of  February 
22.  The  steamer  Mariner,  in  bringing  a  tow  of  coal  down  the  canal,  ran  one  of  her 
barges,  containing  25,000  bushels  of  coal,  on  the  rock  ledge  near  Eleventh  street. 
One  end  of  the  barge  rested  on  the  rock  ledge,  the  other  end  sinking  60  feet  from  the 
south  canal  wall,  which  left  room  in  the  canal  for  bargee  to  pass  two  abreast. 

The  coal  and  wrecked  barge  were  removed  with  very  little  delay  by  the  owners, 
W.  H.  Brown  &  Son,  of  Pittsburg,  Pa. 

Very  respectfully,  your  obedient  servant, 


Capt.  J.  G.  Warren, 

Corps  of  Engineers,  U,  S.  A. 


J.  H.  Casey,  Assistant  Engineer. 


E  E  3. 
IMPROVEMENT  OF  WABASH  RIVER,  INDIANA  AND  ILLINOIS. 

The  improvement  of  this  river  was  first  undertaken  by  the  General 
Government  pnrsuant  to  the  project  and  estimate  submitted  by  Maj. 
G.  Weitzel,  Corps  of  Engineers,  January  4, 1872,  and  the  appropriation 
of  June  10, 1872.  The  project  as  submitted  contemplated  the  improve- 
ment of  the  river  from  its  mouth  to  Lafayette,  Ind.,  and  has  never  been 
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revised  or  modified  excepting  so  far  as  it  was  affected  by  the  act  of 
March  3, 1881,  which  separated  the  river  into  two  sections,  with  Vin- 
ceunes,  Ind.,  as  the  dividing  point,  and  since  then  funds  have  been 
appropriated  specifically  for  each  section.  The  only  other  modification 
consists  of  the  following : 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  December  6, 1890, 
Sir:  I  have  the  honor  to  sabmit  herewith  the  accompanving  copy  of  report  dated 
November  24, 1890,  from  Capt.  Edward  Magaire,  Corps  of  Kngineers,  giving  resalt-s 
of  preliminary  examination  of  Wabash  River  from  Terre  Haute  to  Lafayette,,  with 
a  view  of  removing  obstmctions  of  snags  and  bars  and  reestablishing  the  navigation 
of  said  river  between  these  cities,  made  to  comply  with  provisions  of  the  river  and 
harbor  aot  approved  September  19,  1890. 

Captain  Magaire  reports  that^  in  his  opinion,  the  stretch  of  the  Wabash  River 
referred  to  is  not  worthy  of  improvement.  Col.  O.  M.  Poe,  Corps  of  Engineers, 
Division  Engineer,  Northwest  Division,  coincides  in  this  opinion,  and  the  views  of 
these  ofBcers  are  concurred  in  by  this  office. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Caset, 
Brig,  Gen,,  Chief  of  Engineers, 

Hon.  Redfield  Proctor, 

Secretary  of  War, 


REPORT  OF  GAFT.  EDW.  MAOUIRE,   CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Louisville^  Ky.,  November  gd,  1890, 

General:  In  compliance  with  circular  letter  of  September  20, 1890, 1  have  to  sub- 
mit the  following  report,  based  upon  a  preliminary  examination  made  under  my 
direction  by  Assistant  Engineer  O.  L.  Petitdidier,  of  the  Wabash  River,  Indiana, 
from  Terre  Haute  to  Lafayette,  with  a  view  of  removing  obstructions  of  snags  ana 
bars  and  reestablishing  the  navigation  of  said  river  between  those  cities. 

The  river  between  Terre  Haute  and  Lafayette  is  approximately  107  miles  in  length, 
its  normal  width  being  about  300  to  350  feet  in  the  upper  half  and  400  to  500  feet  in 
the  lower  half  of  that  reach.  At  the  time  of  examination  the  stage  of  the  river  was 
about  8  inches  above  that  of  lowest  water.  In  the  upper  89  miles,  which  were  passed 
over  in  a  rowboat,  there  were  found  to  be  twenty-nine  sand  and  gravel  bars.  The  depth 
over  the  majority  of  these  bars  was  sufficient  to  permit  of  a  boat  drawing  12  inches 
being  warped  through  the  best  channel,  but  in  two  or  three  cases  a  boat  drawing 
10  inches  could  hardly  have  been  dragged  through.  The  upper  50  miles  of  the  reach 
were  almost  free  from  snags,  but  the  latter  increased  rapidly  in  size  and  number 
below  Big  Pine  Creek,  the  mouth  of  which  is  about  60  miles  below  Lafayette. 

The  stretch  of  river  under  consideration  is  also  crossed  by  a  number  of  county- 
road  and  railroad  bridges  unprovided  with  draws,  or  so  located  as  to  render  naviga- 
tion very  difficult.  At  Attica,  where  three  bridges  are  locat-ed  near  to  each  other, 
not  only  is  navigation  very  difficult  at  an^  stage,  but  it  is  almost  impracticable  at 
low  water,  on  account  of  the  large  quantities  of  riprap  protecting  the  foundations 
of  the  piers. 

The  bridges  between  Lafayette  and  Terre  Haute  are  9  in  number,  located  as  follows : 
Three  at  Attica,  2  at  Covington,  1  at  Lodi,  1  at  Montezuma,  and  2  at  Clinton.  The 
first  six  mentioned  are  without  draws,  and  the  minimum  clearance  30  feet  3  inches. 

In  addition  to  the  above,  the  remains  of  the  piers  of  a  former  bridge  obstruct  the 
channel  4  miles  above  Covington.  At  present  there  is  one  small  boat  which  navi- 
gates the  stream,  and  that  one  was  at  the  time  of  the  examination  tied  up  at  Terre 
Haute,  waiting  for  a  rise  in  the  river. 

The  freight  carried  on  the  river  is  purely  local  and  comparatively  insignificant  iu 
amount  and  value.  It  consists  of  com,  wheat,  staves^  railroad  ties,  and  some  broken 
stone.  The  coal  is  carried  by  the  railroad,  which  skirts  the  river  for  the  whole  dis- 
tance under  consideration. 

In  view  of  the  above,  mv  opinion  is  that  the  stretch  of  river  referred  to  is  not 
"worthy  of  improvement"  for  the  following  reasons: 

1.  Owing  to  the  obstructions,  due  to  bars  and  bridges,  navigation  at  low  water  is 
imnracticable;  at  medium  stage  only  very  small  steamboats  can  navigate  the  river; 
at  nigh  water  the  bridges  are  complete  obstructions  to  any  navigation. 
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2.  The  stream  flows  through  an  alluvial  region  and  its  banks  are  low  and  easily 
washed.  Hence,  any  system  of  improvement  looking  to  the  production  and  main- 
tenance of  an  unobstructed  navigable  channel  would  be  so  costly  as  to  render  it 
unworthy  of  consideration  at  present. 

3.  The  result  of  careful  inquiries  does  not  lead  to  the  anticipation  of  any  impor- 
tant increase  in  commerce,  and  hence  "the  present  and  prospective  demands  of 
commerce''  are  too  slight  to  be  worthy  of  consideration. 

Very  respectfully^  your  obedient  servant, 

Edw.  Maguirk, 
Captain  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casbt, 

Chief  of  Engineers,  U,  8.  A. 
(Through  the  Division  Engineer,  Northwest  Division.) 

[First  indorsement.] 

U.  8.  Engineer  Officb, 
Detroit,  Mick.,  November  28, 1890. 
Respectfully  forwarded,  with  report  that  I  concur  in  the  views  of  Captain 
Maguire  as  herein  expressed. 

O.  M.  POE, 
Colonel,  Corps  of  Engineers,  Division  Engineer,  Northwest  Division. 

The  original  project  referred  to  above  is  as  follows: 

ORIGINAL  PROJECT. 

Little  Chain: 

Snags  and  dredging $3,000.00 

Excavating  47,371  .§4  cubic  yards  earth,  at  25  cents 11, 842. 81 

Excavating  96,166.1  cubic  yai-ds  earth,  at  50  cents 48, 083. 05 

$62,925.86 

Grand  Chain,  22,837.86  cubic  yards  rock  excavation,  at  $1.25 28, 546. 70 

Warwick's  Ripple,  8,640  cnbic  yards  excavation,  at  30  cents 2, 592. 00 

TowheadSy  below  New  Harmony,  Ind.,  2,963  cubic  yards  excavation,  at 

75  cents 2,222.25 

New  Harmony  Cut-off: 

4  acres  of  land,  at  $25  per  acre $100.00 

8,546i  cubic  yards  dam,  at  75  cents  per  cubic  yard 6, 342. 25 

6,442.25 

Cofifee  Island  Chute : 

11,072.4928  cubic  yards  rock  excavation,  at  $1.25. 13, 840. 62 

343  cubic  yards  riprap,  at  $2  per  cnbic  yard 686. 00 

14,526.62 

White  River  Shoals,  3,120.824  cnbic  yards  rock  excavation,  at  $1.25  per 

cubic  yard 3,901.03 

Grand  Rapids : 

917.88  cubic  yards  of  excavation  for  foundation,  at  $1.50 

per  cubic  yard $1,376.82 

1,261.40125  cubic  yards  of  foundation,  at  $8  per  cnbic  yard.  10, 091. 21 
8,000  cubic  yards  of  wall  masonry,  at  $10  per  cubic  yard..  80, 000. 00 

2  sets  grates,  with  machinery 15,000.00 

Removing  old  locks 3,532.48 

Repairing  dam 25,000.00 

135,000.01 

Little  Rock 500.00 

Nine  Mile  Ripple,  3,700  cubic  yards  loose  stone,  at  75  cents 2, 775. 00 

Horseshoe  Bend,  sand  and  gravel  bar,  3,703  cubic  yards,  at  $1.25 4, 629. 12 

Swan  Island,  4,629  cubic  yards  excavation,  at  $1.25 5, 787. 02 

Dredging  and  snagging 14,400.00 

284,247.86 
Add  10  per  cent  for  superintendence  and  contingencies 28, 424. 78 

Total 312,672.64 

It  will  be  observed  that  this  project  gives  no  specific  channel  width 
or  depth.  However,  from  the  various  projects  submitted  from  time  to 
time  for  the  application  of  funds  as  they  were  appropriated,  it  is  found 
that  for  the  river  below  Vincennes  a  "navigable"  channel  3 J  or  4  feet 
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deep  was  to  be  provided,  while  above  that  point  a  similar  channel  3  feet 
in  depth  is  desired. 

Of  the  total  amount  ($355,000)  appropriated  to  March  3, 1881,  when 
the  river  was  divided  into  two  sections,  $317,845.44  had  been  expended 
for  improvements  and  $7,000  for  the  purchase  of  rights  and  titles  held 
by  the  Wabash  Navigation  Company.  Since  that  date  an  aggregate  of 
$340,000,  applicable  to  work  below  Yincennes,  has  been  appropriated, 
of  which,  and  the  balance  on  hand  March  3, 1881,  $30,154.56,  there  has 
been  expended  for  improvements  at  or  in  the  vicinity  of  Graysville,  111., 
the  sum  of  $25,000,  and  $344,821.47  (including  $25.75  outstanding  liabili- 
ties)  for  a  stone  lock,  wooden  guide  cribs,  and  an  entirely  new  dam  with 
stone  abutment,  and  two  iishways  at  Grand  Bapids,  and  snagging  and 
other  general  work  at  several  points.  The  general  dimensions  and  other 
data  concerning  the  structures  just  mentioned  are  as  follows: 

Lock :  Feet. 

Total  length 214.5 

Between  miter  sills ,. 250 

Spring  of  arch  to  head  of  lower  recess 214 

Width  of  lock  chamber 52 

Lift n.5 

Dam: 

Width  at  foundation 41 

Width  of  sloping  front  measured  hori zoiitally 32. 5 

Width  of  sloping  back  measured  horizontally 8. 5 

Fall  of  front 7.75 

FaUof  back 5.25 

Total  length  of  dam 1,095 

Shore  guide  cribs : 

Length 150 

Width 12 

Height 15 

Biver  guide  cribs : 

Length 121 

Width,  M  point  8  feet;  at  lockhead 15 

Height 15 

Elevation  above  sea  level. 

High  water,  August,  1875 404.36 

Low  water  (approximate) 376.92 

Crest  of  dam 388.42 

Top  of  upper  miter  sill 383.34 

Top  of  lower  miter  sill 373.15 

Since  1884  the  greater  portion  of  the  funds  for  "below  Vincennes" 
has  been  applied  to  the  construction  of  the  lock  and  its  appurtenances. 
During  these  years  the  works  on  other  parts  of  the  river  have  deteri- 
orated ;  some  have  been  utterly  destroyed,  and  others  are  worse  obstruc- 
tions than  those  they  were  designed  to  overcome.  Thus,  while  the  lock 
and  dam  have  been  complete  and  the  former  opened  to  navigation,  it 
will  be  of  little  benefit  to  river  traffic,  since  the  remainder  of  the  river 
is  no  longer  navigable,  even  by  ordinary  sized  boats,  excepting  at  high 
stages  of  water,  and  then  navigation  is  far  from  easy  or  safe. 

The  plan  for  the  application  of  the  funds  last  appropriated  provided 
for  the  survey  of  the  worst  obstructed  portions  of  the  river  below  the 
lock.  Accordingly,  during  the  present  year,  an  examination  was  made 
ef  the  several  points  where  improvements  were  formerly  placed.  This 
examination  revealed  the  fact  that  the  cut-off  at  New  Harmony,  Ind., 
was  the  worst  and  most  effective  obstruction  to  navigation  on  the  lower 
reach  of  the  river,  and  a  careful  instrumental  survey  of  the  locality  was 
made  for  the  purpose  of  aiding  in  the  determination  of  what  was  neces- 
sary to  reestablish  a  navigable  channel  at  that  point  where  the  existing 
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conditions  are  such  as  to  practically  cat  in  two  the  navigation  of  the 
river  at  normal  stages  of  water.  These  conditions  and  the  proposed 
remedy  are  set  forth  in  detail  in  the  following  correspondence: 

United  States  Engineer  Office, 

Louisville,  Ky.,  May  18,  1898. 

General:  I  have  the  honor  to  sabmit  herewith  a  report  of  a  survey  of  the  cut-off 
in  the  Wabash  River,  near  the  town  of  New  HarmoDy,  Ind.,  together  with  a  map  and 
profile  showing  the  present  condition  of  the  river  at  that  poiut,  and  location  of  banks 
and  cut-off  in  1883. 

The  survey  was  made  pursuant  to  the  provisions  of  my  project  of  June  26,  1896, 
approved  July  14,  1896,  £.  D.  tile  ^^^,  for  the  expenditure  of  funds  made  available 
by  the  river  and  harbor  act  of  June  3,  1896.  This  cut-off,  located  about  50  miles 
above  the  mouth  of  the  river  and  43  miles  below  the  lock  and  dam  at  Grand  Rapids, 
practically  cuts  low- water  navigation  on  the  river  below  the  look  in  two,  and  renders 
useless  the  permanent  improvements  at  Grand  Rapids  and  channel  and  bank  work 
between  that  point  and  the  cut-off. 

The  accompanying  report  I  have  carefally  reviewed,  after  having  had  it  prepared 
under  my  personal  direction,  and  believe  it  suggests  the  most  feasible,  as  well  as  the 
best  and  most  economical  manner  of  removing  the  difficulty.  Therefore,  it  is  respect- 
fully recommended  that  the  location,  type  and  height  of  dam,  and  general  features, 
as  outlined  in  Mr.  Shanks's  report  be  adopted,  leaving  the  minor  details  and  methods 
of  construction  to  be  determined  by  the  officer  in  charge,  as  the  work  progresses,  pro- 
vided funds  are  made  available  in  the  future  for  the  improvement  of  the  Wabash 
River. 

In  this  connection  I  have  the  honor  to  invite  attention  to  the  fact  that  no  compre- 
hensive survey  of  the  river  has  been  made,  excepting  that  made  in  1881-1883,  and 
extending  from  Terra  Haute,  Ind.,  to  Mount  Carmel,  111. :  from  the  mouth  to  Little 
Chain,  1877-1879,  and  local  surveys  at  Little  Chain,  Grand  Chain,  Warwicks  Ripple, 
Coffee  Island  Chute,  and  New  Harmony  at  various  times  while  work  was  in  progress 
at  those  points.  Nor  has  any  comprehensive  project  for  the  improvement  of  the  ri  ver 
been  made,  the  only  project  of  record  in  this  office  being  the  estimate  submitted  by 
Maj.  G.  Weitzel,  January  4, 1872,  subsequently  adopted  and  referred  to  as  the  gen- 
eral project.  This,  however,  specifies  no  minimum  width  or  depth  of  channel,  but 
is  limited  to  certain  points  wnere  the  need  of  work  was  apparent  twenty-eight 
years  ago. 

It  seems  to  me  apparent  that  no  further  expenditures  should  be  made  for  the 
improvement  of  the  river  until  the  cut-off  at  New  Harmony,  or  rather  the  obstruc- 
tion to  navigation  at  that  point,  has  been  removed;  and  that  it  would  be  advisable, 
in  case  it  is  intended  to  continue  the  improvement,  that  a  survey  of  the  river  from 
Mount  Carmel,  111.,  to  the  mouth  should  be  made  to  determine  what  further  improve- 
ments are  necessary  to  obtain  a  specified  minimum  width  and  depth. 

As  stated  in  my  annual  report  for  the  fiscal  year  1896,  the  improvement  of  this  river 
is  carried  on,  since  March  3, 1881,  under  two  separate  appropriations,  one  applicable 
only  to  work  above  Vincennes,  Ind.,  and  the  other  only  to  work  below  that  place. 

In  view  of  the  report  submitted  herewith,  it  appears  that  my  recommendation,  as 
contained  in  the  annual  report  referred  to  above,  *'that  future  appropriations  be 
made  applicable  to  '  improving  Wabash  River,  Indiana  and  Illinois,' "  and  generally 
available  wherever  most  needed,  should  be  adopted. 

There  can  be  no  reasonable  pretext  for  improving  the  upper  portion  of  this  river 
until  the  lower  portion  has  been  made  available  for  purposes  of  navigation. 
Very  respectfully,  your  obedient  servant, 

J.  G.  Warren, 
Captain,  Corps  of  Engineers, 

Brig.  Gen.  John  M.  Wiuson, 

Chief  of  Engineers,  U,  8.  A, 


Louisville,  Ky.,  April  16, 1898, 
Captain  :  In  compliance  with  your  order  of  February  9  and  your  instructions  of 
February  23,  1898,  directing  me  to  make  an  examination  of  that  portion  of  the 
Wabash  River  near  New  Harmony,  Ind.,  with  a  view  of  recommending  means  of 
closing  the  cut-off  in  the  interest  of  navigation,  I  have  the  honor  of  submitting  the 
following  report: 

The  survey  was  commenced  on  the  17th  of  February  and  closed  on  the  7th  of 
March,  1898.  The  transit  and  stadia  were  used  for  locating  the  points,  and  lines  of 
level  were  run  to  ascertain  the  fall  of  the  river  and  for  the  purpose  of  fixing  bench 
marks  for  reference  in  checking  up  the  work.    Soundings  were  taken  and  borings 
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for  solid  rock  were  made  at  all  points  supposed  to  be  necessary.  The  stage  of  water 
was  recorded  three  times  a  day  during  the  entire  time  of  the  survey. 

Abont  half  a  mile  below  the  New  Harmony  ferry  lauding  is  the  head  of  the  cut- 
off. From  this  point  the  Wabash  River  flows  west  and  souths  and  by  nearly 
parallel  lines  back  to  the  foot  of  the  cut-o£f,  a  distance  of  nearly  10  miles  around  the 
bend  to  the  point  where  it  connects  with  the  foot  of  the  cut-off,  which  is  2  miles 
south  of  the  nead,  inclosing  Ribeyres  Island,  on  which  there  are  about  3,500  acres 
in  cultivation. 

The  cut-off  appears  to  have  been  a  very  small  stream  at  the  time  of  the  first  set- 
tlement of  this  part  of  Indiana.  In  thoKC  early  days  a  mill  dam  was  built  across  the 
foot  of  the  cut-off  on  a  rock  reef,  through  which  the  water  had  cut  narrow  channels 
«>r  chutes,  leaving  many  projections  of  hard  rock  of  from  4  to  8  feet  in  height. 
These  rocks  are  now  known  as  *^  the  old  dam.''  The  stream  was  then  so  small  that 
in  time  of  low  water  the  miller  employed  men  to  scrape  out  the  cut  with  shovels 
and  hoes  to  enable  him  to  get  suflicieut  water  to  turn  his  wheel.  The  mill  has  long 
since  disappeared. 

The  out  evidently  widened  with  every  fteshet,  but  it  does  not  appear  to  have 
received  much  atteution  until  the  year  1874,  when  it  threatened  to  take  the  whole 
river  through  the  new  channel  and  thus  destroy  the  navigation  of  the  river  at  that 
point,  because  the  ''  old  dam''  at  the  foot  of  the  cut-off  was  then,  and  it  is  now,  an 
impassable  obstruction  to  low-water  navigation  through  the  new  channel. 

In  1875  the  General  Government  let  a  contract  for  building  a  dam  across  the  cut- 
off. The  difficulties  encountered  on  this  work  from  the  beginning  until  its  final 
completion  are  described  in  the  following  extracts,  taken  from  the  annual  report  of 
Maj.  Jared  A.  Smith,  United  States  Engineer,  the  officer  in  charge  for  the  year  1879. 
Under  the  head  of  ''Dam  across  New  Harmony  Cut-off,"  he  says: 

''On  the  Ist  of  July,  1878,  work  was  in  progress  closing  a  break  which  had  been 
made  the  previous  January  in  the  work  of  1876.  An  opening  24  feet  wide  still 
remained,  besides  completing  the  superstructure  and  a  reenforcement  of  the  entire 
work.    The  following  paragraph  from  my  last  report  is  repeated  here,  viz : 

" '  The  difficulty  of  closing  this  gap  may  be  estimated  when  it  is  considered  that 
the  water  has  at  no  time  been  less  than  9  feet  deep,  and  so  rapid  that  in  rushing 
through  the  break  its  surface  falls  2^  feet  in  the  width  of  the  dam.  This  work  will 
be  pushed  rapidly,  and  it  is  confidently  expected  that  the  present  summer  will  find 
it  all  completed  in  a  thoroughly  substantial  manner.' 

"The  repair  and  reenforcement  was  entirely  completed  early  in  November,  1878." 

After  giving  the  details  of  cost,  Major  Smith  continues: 

"  The  total  expense  of  the  season's  w^ork  at  this  point,  including  contingencies 
and  superintendence,  was  $13,450.20. 

'*  The  same  work  at  prices  with  which  contractors  failed  to  complete  the  work,  or 
to  do  any  part  of  it  well,  would  have  cost,  excluding  all  superintendence  and  con- 
tingencies $13,999.80. 

*•  The  expense  of  an  inspector  and  other  contingencies  on  the  part  of  the  Govern- 
ment would  increase  the  cost  by  contract  at  least  $1,000,  making  the  total  about 
$15,000. 

"  The  comparison  may  be  approximated  as  follows : 

"Cost  of  season's  work  on  dam $13,450.00 

"  What  same  would  cost  by  contract 15, 000. 00 

"Difference  in  favor  of  doing  the  work  by  hired  labor 1, 550. 00 

"  The  work  bv  hired  labor  was  done  under  far  greater  difficulties,  and  its  quality 
is  better  beyond  comparison. 

"The  dam  as  thus  completed  may  be  beet  described  in  connection  with  its 
history. 

"  Below  New  Harmony  the  main  channel  forms  a  large  bend  or  oxbow,  about  10 
mUes  in  length,  the  parts  being  connected  by  what  is  known  as  the  Cut-off,  about 
2  miles  in  length.  The  Cut-off  having  five  times  the  declivity  of  the  main 
stream,  ,a  total  given  approximately  at  8  feet,  besides  being  more  direct  and 
over  a  rockv  bottom,  was  gradually  becoming  the  main  channel.  It  not  only 
destroyed  all  through  navigation  save  in  extremely  high  water,  but  it  deprived  the 
town  of  New  Harmony  of  one  of  its  best  routes  and  only  competing  one  for  its 
extensive  shipments. 

"  It  is  one  of  the  finest  agricultural  sections  in  this  country,  and  without  the  dam 
at  New  Harmony  the  farms  adjacent  to  14  miles  of  the  river  banks  would  be  deprived 
of  any  convenient  outlet  for  produce  or  inlet  for  supplies. 

"On  the  2d  of  June,  1875,  a  contract  was  made  with  Messrs.  J.  M.  &  R.  B.  Kerr 
for  a  dam  across  the  Cut-off,  including  all  necessary  materials  and  labor.  The 
length  of  the  dam  then  required  was  350  feet,  the  depth  at  low  water  6  feet,  and  the 
work  designed  was  to  be  of  open  timber  cribs  buUt  up  *  log  house  fashion^'  12  feet 
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high  and  12  feet  wide.  An  embankment  of  earth  was  placed  against  the  upper  side 
of  the  crib  work. 

''The  dam  rested  on  a  soft  shale,  one  end  being  against  the  same  material  at  the 
foot  of  a  high  blnfif,  the  other  end  against  the  island  bank,  which  was  composed  of 
a  very  sandy  loam.  The  island  bank  was  protected  by  a  pavement  on  the  gnided 
slope  with  a  footing  of  riprap  below  water. 

'*The  work  was  commenced  in  September,  1875,  but  in  November,  1876,  was  still 
incomplete. 

*'  Owing  to  high  water  and  their  own  incompetence  the  contractors  had  sustained 
constant  losses,  and  the  river  for  25  miles  below  was  strewn  with  fra<;monts  of  their 
work.  The  contract  was  therefore  annulled,  and  the  work  was  completed  January 
17, 1877,  by  hired  labor  and  open-purchase  of  material. 

"Earlj'^  in  February,  1877,  the  water  rose  about  5  feet  over  the  clam;  the  cribs 
next  to  the  island  gave  way,  and  a  channel  was  out  around  the  end  of  the  remaining 
part,  carrying  away  a  portion  of  the  island  more  than  200  feet  wide  and  nearly  1,000 
feet  in  length.  The  surface  of  the  rock  bottom  having  a  dip  toward  the  island,  the 
out  was  made  to  an  average  depth  of  10  feet  below  extreme  low  water.  The  half 
acre  of  land  below  the  end  of  the  dam,  which  had  been  donated  to  the  Government, 
was  BO  washed  that  its  location  was  in  mid-channel,  and  the  owner  of  the  land 
refused  to  donate,  sell,  or  give  the  use  of  any  more  land  for  the  purpose  of  com- 
pleting the  dam  in  that  locality,  as  he  considered  that  it  hi  ould  inevitably  result  in 
a  further  destruction  of  his  lands. 

*'  To  decide  the  question  between  the  necessary  repairs  and  the  extension  of  the 
old  work  or  the  construction  of  a  new  one  at  some  other  point,  a  board  of  -engi- 
neers, consisting  of  Maj.  G.  Weitzel,  Maj.  W.  E.  Merrill,  and  Maj.  J.  A.  Smith,  Corps  of 
Engineers,  assembled  at  Indianapolis  June  19,  1877.  After  visiting  the  works  the 
board  adopted  the  recommendations  of  the  officer  in  charge  to  prolong  the  dam 
across  the  break,  to  raise  the  end  as  high  as  the  island  bank,  which  was  to  be  care- 
fully protected  by  crib  work  and  paving.  This  was  completed  during  the  ensuing 
season,  the  main  portion  of  the  gap  being  closed  while  the  water  to  a  depth  of  7^ 
feet  was  rushing  rapidly  through  the  bresJc. 

''The  old  contract  of  1876  was  so  badly  done  that  I  had  no  confidence  in  its 
strength,  and  therefore  completed  designs  and  procured  some  of  the  material  for  its 
reenforcement. 

"  The  following  extract  from  a  report  of  Mr.  Bateman,  dated  January  2,  1878, 
given  in  my  last  annual  report,  is  repeated  here,  as  it  describes  the  situation  at  that 
time: 

"'The  clumsy  construction,  large  size  of  and  numerous  gaps  between  the  timbers, 
great  spaces  between  the  cribs,  and  the  small  amount  of  and  careless  packing  of  the 
stone  contained  in  the  cribs  gave  rise  to  serious  apprehensions  as  to  the  ability  of  that 
part  of  the  work  to  withHtand  its  share  of  the  pressure  through  the  winter's  floods 
or  until  the  reenforcing  them  can  be  resumed.  Nothing  but  the  compactness  of  the 
earthwork  above  the  cribs  would  appear  to  give  any  strength,  and  on  that  is  the 
only  reliance  until  spring. 

"  'Your  instructions  were  to  build  a  line  of  crib  work  below  this  part  of  the  dam 
to  strengthen  it,  bn%  the  height  of  the  river  since  those  instructions  were  received 
has  prevented  the  accomplishment  of  that  part  of  the  work.' 

"Two  days  after  the  above  was  written  the  work  mentioned  gave  way,  resulting 
in  an  opening  120  feet  long,  the  closing  of  which  has  already  been  described.    *     ♦     • 

"In  the  month  of  January,  1879,  the  river  rose  sufficiently  to  float  a  large  amount 
of  drift,  among  which  were  many  trunks  of  immense  trees.  A  sudden  fall  of  the 
water  left  its  surface  so  low  that  the  logs  would  not  freely  float  over  the  dam,  so 
that  the  protruding  knots,  limbs,  and  roots  tore  away  some  of  the  paving.  Each 
opening  thus  made  gave  fresh  opportunity  for  further  injury,  resulting  in  openings 
sufficient  to  admit  ends  of  floating  logs,  which  then  swung  around  in  the  rapid 
water  and  become  immense  levers,  by  which  some  of  the  strongest  timbers  of  the 
dam  were  broken  like  twigs.  The  iignry  was  principally  on  the  slope  of  the  dam, 
and  was  entirely  within  the  line  followed  by  the  drift. 

"Although  the  damage  was  due  to  a  combination  of  circumstances  which  could 
rarely  occur  and  could  not  be  foretold  save  as  the  result  of  a  similar  experience,  I 
have  thought  best  to  secure  the  work  against  a  possible  recurrence  of  such  injury. 

"The  work  has  not  broken  away  and  can  be  readily  repaired.  Its  cross  section 
will  be  modified  and  the  roof  will  be  covered  with  pine  plank  3  inches  in  thickness. 
Designs  of  these  modifications  are  shown. 

"The  auxiliary  cribs  above  the  dam,  which  were  used  during  its  construction, 
have  been  built  up  to  a  height  of  6  feet  above  the  level  of  the  crest  of  the  dam. 
Other  new  cribs  have  been  added,  making  10  in  all,  so  located  as  to  check  the  drift 
and  retain  it  to  fill  the  channel.  The  10  cribs  have  been  completed,  save  the  covering 
of  the  tops." 

Since  the  above  report  was  written  the  New  Harmony  dam  was  repaired  and 
maintained  every  year  until  1884. 
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In  1886  Major  Stickney,  Corps  of  Engineers,  then  in  charge,  reported  as  follows : 

♦*My  predecessor  in  his  report  abont  this  work  says: 

*'*Thi8  work  was  intended  to  close  the  chute  at  New  Harmony  to  prevent  the 
river  from  making  a  cut-off  and  coufine  the  low  water  to  the  channel  proper.  The 
dam  ha«  required  constant  repairs  since  its  construction,  the  tendency  of  the  river 
beiuK  to  cut  around  its  root  by  constantly  washing  away  the  bank  of  the  island  on 
which  it  rests.    It  will  require  repairs  each  season  until  the  chute  becomes  filled  np.' 

*'  No  repairs  were  made  last  season  (1885),  and  during  the  high  water  the  river  made 
a  new  cut  some  300  feet  wide  around  the  root  of  the  dam  on  the  island  side  and  some 
300  feet  from  its  abutment.  This  new  cut  discharged  into  the  old  cut-off  some  425 
feet  below  the  dam,  and  at  present  probably  about  one-third  of  the  water  discharge 
of  the  Wabash  River  passes  through  it.  The  immediate  consequence  of  the  new  cut- 
off has  been  to  shoal  up  the  12  miles  of  previously  good  river  around  the  island,  ren- 
dering navigation  very  difficult,  if  not  impossible,  at  low  water.  The  channel 
through  the  cut-off  is  impracticable  except  at  high  water.  The  new  cut-off  ought 
to  be  closed  with  a  low  dam." 

The  same  officer  again  reports  in  1887 : 

"The  cut  around  the  end  of  the  dam  at  New  Harmony  which  was  mentioned  in 
last  year's  report  has  considerably  increased  in  depth  and  width,  and  it  is  estimated 
that  fully  one-half  of  the  discharge  of  the  riv^r  passes  through  it.  It  has  not  been 
practicable  to  do  any  work  at  this  point  during  the  year  on  account  of  insufficiency 
of  funds.  When  the  work  is  once  commenced  it  should  be  completed  in  one  season, 
and  it  will  cost  not  less  than  $25,000.'' 

Mr.  O.  L.  Petitdidier,  assistant  engineer,  in  his  report  to  Major  Stickney  for  the 
year  1887  upon  the  condition  of  the  New  Harmony  dam,  says : 

'*  The  effect  of  this  drain  (discharge  through  the  cut-off)  on  the  main  river  has 
been  to  lower  the  upper  pool  one-half  mile  above  it  some  8  inches  and  to  cause  the 
main  river  to  become  shallower  every  year,  so  that  at  low  water  it  is  impossible  for 
boats  to  come  up  around  the  island  and  navigation  from  the  mouth  is  suspended  at 
the  foot  of  the  cut-off.  Neither  can  boats  ascend  nor  descend  through  the  cut-off 
except  at  high  water,  as  there  is  a  fall  from  head  of  cut-off  to  foot  of  same  of  about 
7  feet  in  2  miles,  most  of  which  fall,  or  4^  feet  of  which,  occurs  in  a  very  short 
distance  over  a  natural  rock  dam,  once  used  as  a  milldam,  and  located  some  three- 
eighths  of  a  mile  above  foot  of  cut-off. 

''Our  various  improvements  around  the  island,  which  had  been  quite  successful, 
have  thus  become  useless,  and  a  very  rich  section  of  river,  12  miles  in  length,  is  thus 
directly  deprived  of  navigation,  while  indirectly  the  whole  river  suffers  from  the 
want  of  through  navigation,  as  the  boats  in  the  lower  Wabash  leave  the  river  as 
soon  as  the  water  is  getting  low." 

The  foregoing  extracts  from  the  official  reports  give  the  history  and  show  the  con- 
dition of  this  work  at  the  close  of  the  fiscal  year  ending  June  30, 1887.  Nothing  has 
been  done  since. 

The  dam,  having  been  relieved  by  the  changed  location  of  the  cut-off,  has  become 
overgrown  with  willows  and  cot tou woods,  sycamores,  etc.,  along  its  entire  length, 
including  the  shore  protection  and  the  boom  cribs,  which  were  built  above  the  dam 
in  what  was  then  the  channel  of  the  cut-off.  The  exposed  timbers  in  the  cribbing 
are  nearly  all  rotted  away.  Part  of  the  crest  logs  and  some  of  the  more  recent 
deckings  are  still  in  position,  except  where  disturbed  and  forced  out  by  the  growth 
of  the  young  trees. 

The  cut-on  bank  on  the  Indiana  side,  in  line  of  the  prolongation  of  the  dam,  has 
not  been  changed  since  last  described  by  Major  Stickney.  It  is  now  322  feet  from 
the  end  of  the  dam,  but  the  width  of  the  cut-off  has  increased  by  erosion,  entirely 
from  the  island  side,  from  325  feet,  as  then  reported,  to  550  feet  at  present. 

The  bottom  lands  along  the  Wabash  River  between  New  Harmony  and  the  head 
of  the  cut-off  will  average  about  14  feet  above  low  water.  The  freshet  of  August, 
1875,  overflowed  them  to  a  depth  of  12  feet. 

The  soil  exposed  along  the  banks  is  soft,  sandy  loam  or  crumbling  clay  mixed  with 
sand.  It  overlies  gravel  and  sand  at  a  level  of  abont  4  feet  above  low  water.  At 
about  5  feet  below  the  bottom  of  the  river  is  a  stratum  of  compactly  cemented 
gravel,  which  was  at  first  supposed  to  be  rock,  but  the  steel  rods  were  driven 
through  it  into  softer  sand.  Unmistakably  solid  rock  was  found  under  a  number  of 
points  adjacent  to  the  proposed  new  location  at  an  average  of  about  35  feet  below 
the  surface  of  low  water.  In  some  of  the  borings  along  the  head  of  the  island  a 
stratum  of  soft  blue  clay  was  found  at  a  depth  of  about  10  feet  below  low  water. 

The  cut-off  on  a  stage  of  7.91  feet  above  low  water  at  the  time  of  this  survey  has 
a  fall  of  4.34  feet  in  its  entire  length  of  2  miles;  1.14  feet  of  this  occurs  in  a  length 
of  150  feet  at  the  ''old  dam"  at  the  foot  of  the  out-off. 

The  Wabash  River,  around  the  island  at  low  water,  discharges  7,887  cubic  feet 
per  second,  while  the  cut-off  discharges  16,571  cubic  feet  per  second — more  than 
two-thirds  of  the  entire  discharge  of  the  river.  This  change  in  the  condition  has 
results  in  the  formation  of  shoals,  bars,  and  shallow  pools  around  the  island,  bo 
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that  tlie  navigation  of  that  part  of  the  river  is  wholly  impossible  at  low  water. 
Some  of  the  tenants  on  the  island  find  it  necessary  to  employ  guards  to  prevent  their 
cattle  from  straying  across  the  river  to  the  Illinois  side. 

It  is  believed  that  the  present  dam,  which  is  now  of  no  use,  was  built  too  high. 
Had  it  been  lower  and  cared  for  after  every  freshet,  the  probabilities  are  that  there 
would  now  be  no  obstruction  to  navigation  at  this  point.  Therefore,  in  view  of  the 
excessive  increase  in  the  first  cost  and  the  expensive  maintenance  of  a  dam  built 
higher  than  is  necessary  to  close  the  cut-off  to  more  than  a  navigable  stage  of  water 
around  the  island,  it  is  respectfully  recommended  that — 

The  crest  of  the  proposed  new  dam  be  placed  at  a  height  of  3  feet  above  extreme 
low  water,  thus  permitting  all  in  excess  of  the  discharge  due  to  that  depth  to  be 
divided  between  the  two  channels.  It  is  known  that  this  height  would  provide 
navigable  water  around  the  island  at  a  low  stage.  During  high  water  a  dam  is  not 
needed  at  all.  A  high  dam  at  high  water  would  be  of  no  benefit  to  navigation.  It 
would  be  a  risk  to  the  Government,  an  injury  to  the  property  along  the  banks, 
and  a  source  of  uneasiness  to  those  responsible  for  its  construction.  A  low  dam  ia 
therefore  recommended. 

Locaiioii,— It  is  proposed  to  begin  on  the  Indiana  bank  about  500  feet  above  the 
head  of  the  cut-on,  and  thence  in  a  circular  curve  of  920  feet  radius  across  the  head 
of  the  cut-off  800  feet  to  the  head  of  the  island  and  thence  along  the  bank  tangent  to 
the  curve,  a  distance  of  400  feet,  maktn^  a  length  of  1,200  feet,  exclusive  of  the  shore 
protections  at  both  ends.  The  profile  along  this  proposed  location  shows  a  depth  of 
from  14  to  18  feet  below  low  water  for  a  distance  of  650  feet  from  the  Indiana  bank 
at  the  point  of  beginning  the  curve.  The  current  strikes  this' curve  in  a  direction 
parallel  with  the  tangent  along  the  shore,  and  the  changing  direction  of  the  dam 
causes  the  current  at  high  water  to  become  normal  to  the  curve  at  a  point  near  the 
head  of  the  island. 

At  high  water  the  proposed  dam  will  be  submerged  20  feet  or  more,  ai)d  it  is  believed 
that  it  will  then  have  little  or  no  effect  on  the  direction  of  the  current,  while  at  low 
water  its  alignment  will  serve  as  a  guiding  dike  directly  parallel  with  the  old  chan- 
nel of  the  river. 

The  proposed  change  in  locations  is  recommended  for  the  following  reaaons: 

1.  It  is  the  only  location  that  can  serve  the  purposes  of  dam  and  guiding  dike  to 
confine  the  low  water  to  its  natural  channel. 

2.  Its  cost  will  be  much  less  than  the  prolongation  of  the  present  dam.  If  the 
chute  were  closed  by  this  prolongation,  the  dam,  631  feet  long,  would  have  to  be 
entirely  rebuilt,  extended  tnrough  322  feet  of  timbered  land,  and  thence  across  the 
new  channel  530  feet  to  the  island  bank,  a  total  length  of  1,483  feet;  283  feet  longer 
and  part  of  it  deeper  than  the  proposed  new  dam.  Supposing  that  the  cost  of  the 
extra  depth,  and  the  necessary  excavation  through  the  322  feet  of  sandy  loam,  to  be 
equal  in  value  to  the  stone  filling  which  might  be  taken  out  of  the  old  cribbiuj!:,  and 
then  estimating  the  same  cost  per  foot  for  both  locations,  there  would  be  a  difference 
of  283  feet  at  about  $42  per  foot,  amounting  to  $11,886  in  favor  of  the  recommended 
location. 

3.  The  prolongation  would  have  to  be  anchored  on  the  island  side  of  the  chute  at 
nearly  a  right  angle,  at  a  point  where  the  land  is  open,  cleared  and  cultivated,  and 
where  the  current  of  every  freshet  is  rapidly  cutting  it  away.  The  top  of  the  bank 
at  this  point  is  2  feet  lower  than  the  bank  at  the  head  of  the  cut-off'  island,  where  it 
is  proposed  to  anchor  the  new  dam  in  a  direction  parallel  with  the  bank. 

4.  The  remains  of  the  present  dam  2,200  feet  below  the  line  of  the  proposed  new 
dam  at  the  head  of  the  Island.  This  large  pool  of  2,200  feet  long  by  about  600  feet 
wide,  held  by  the  prolongation  of  the  dam,  which  is  deeper  than  the  one  proposed, 
would  be  a  threatening  danger  to  the  interests  of  the  Government  and  a  menace  to 
the  island  property. 

The  advantages  of  the  recommended  location  can  be  more  readily  understood  by 
reference  to  the  accompanying  map. 

Construction. — ^It  is  recommended  that  the  dam  be  made  with  three  rows  of  pilinp;, 
tied  tosrether  and  filled  with  rock,  sheeted  on  the  upstream  side,  and  protected  in 
the  deepest  part  of  the  river  with  rock  dumped  in  on  a  slope  of  1  to  1,  from  the  bot- 
tom up  to  12  feet  below  the  top ;  and  on  the  downstream  side  with  brush  and  fascines 
loaded  with  rock  and  pinned  down,  sloping  1^  to  1  from  the  top  of  the  dam  to  the 
bottom  of  the  river,  the  abutments  to  be  cribbed  well  back  into  the  banks  and  the 
shores  protected  in  the  usual  manner. 

In  the  estimate,  the  quantity  for  the  downstream  slope  is  given  and  rated  as  if  it 
were  all  rock,  because  the  price  of  rock  will  cover  the  cost  of  the  brush. 

Four-fifths  of  the  cost  of  this  work  is  the  item  of  rock  filling.  It  is  believed  that 
it  can  be  done  for  $2  per  cnbic  yard,  and  perhaps  much  less  under  favorable  con- 
ditions ;  but  the  uncertainty  of  transportation,  even  from  convenient  quarries,  has 
caused  that  price  to  be  submitted. 
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Estimated  coat. 

Piling :  350  in  place,  average  30  feet  long,  10,500  linear  feet,  at  25  cents $2, 625 

Sheet  piling:  1,200 feet  on  dam,  21  feet  by  6  inche8= 151,200 feet,  abntments 
and  shore  protection  150  feet  by  16  feet  by  6  inches =14,400  feet;  total 

165,600  feet  B. M..  at  $16 1,350 

Driving  1,350  pieces,  at  30  cents ...  405 

Waling;  2  lines  (1,200  feet  by  12  inches  by  G  inches  by  2)  =  14,400  feet, 

at  $16 230 

Cross  ties  on  top,  1  for  every  12  feet,  100  pieces,  19  feet  by  8  inches  by  12 

inche8=  15,200  feet,  at  $16 244 

Abutment  cribs:  12  courses,  15  inches  for  stringer  and  tie,  48  pieces  25  feet 
by  12  inches  by  12  inches =14,400  feet,  72  pieces  12  feet  by  12  inches  by  12 

inche8=10,368feet;  total  24,768  feet,  at  $16 396 

Rock  filling  between  the  piles,  cubic  yards 10, 364 

Downstream  side  slope  IJ  tol,  bottom  to  top 6,207 

Upstream,  against  sheeting  slope,  1  to  1,  bottom  to  12  feet  below  top      1, 018 

Around  abutments 444 

Shore  protection 1,777 

19,810 

Say  20,000  cubic  yards,  at$2 40,000 

Excavation  for  shore  protection,  2,500  cubic  yards,  at  20  cents 500 

Labor,  other  than  that  included  above,  framing  walings,  cross  ties,  and 

abutment  cribs,  220,000  feet  B.  M.,  at  $7 1,541 

Iron,  bolts,  nails,  lines,  etc 500 

Contingencies 2,209 

Total 50,000 

Respectfully  submitted. 

TuoMAfi  P.  Shanks.  Aaaistant  Engineer, 
Capt.  James  G.  Warren, 

Corps  of  Engineers,  U,  8.  A. 


Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  May  fS7, 1898, 
Captain  :  Tour  letter  of  the  18th  instant,  submitting  report  of  the  results  of  a 
survey  of  the  cut-off  in  the  Wabash  River,  near  the  town  of  New  Harmony,  Ind.,  and 
submitting  project  for  closing  the  cut-off  was  duly  received  at  this  office  with  the 
following  indorsement  by  the  division  engineer: 

*'  [First  indonement.] 

"United  States  Engineer  Office, 

"Southwest  Division, 
"  JVetc  York,  May  24, 1898. 
"Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States  Army. 
"I  concur  in  the  recommendation  made  bvthe  local  officer  that  the  location, type, 
and  general  features  as  outlined  by  Mr.  Shanks's  report  be  adopted,  leaving  the 
minor  details  and  methods  of  construction  to  be  determined  by  the  officer  in  charge 
as  the  work  progresses,  provided  funds  are  made  available  in  the  future  for  the 
improvement  of  the  Wabash  River.    I  also  concur  in  his  opinion  that  no  further 
expenditures.for  the  improvement  of  the  Wabash  (except  at  this  cut-off  near  New 
Harmony)  shall  be  made  until  a  survey  of  the  river  below  Mount  Carmel  is  com- 
pleted and  a  project  approved  for  this  entire  improvement;  also  that  the  appropria- 
tions in  future  should  be  for  'Improving  the  Wabash  River,'  so  that  the  money  can 
be  expended  where  it  will  be  of  service  to  commerce. 

"  Henry  M.  Robert, 
**  Colonel f  Corps  of  Engineers,  Division  Engineer  J' 
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The  project  submitted  is  approved,  and  it  is  requested  that  this  subiect  be  fully 
presented  iu  your  next  aDoual  report,  together  with  your  views  respecting  the 
necessity  for  a  comprehensive  survey  of  the  river  ftom  Mount  Carmel  to  its  mouth, 
and  recommendation  regarding  form  of  appropriation. 
By  command  of  Brig.  Gen.  Wilson : 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Lieut.  Col.,  Corps  of  Engineers. 
Capt.  J.  G.  Warren,  Corps  of  Engineers. 

(Through  the  Division  Engineer,  Southwest  Division.) 

[First  IndorBoment.] 

United  States  Engineer  Office, 

Southwest  Division, 
XeiD  Yorkj  May  IS8, 1898. 
Respectfully  forwarded  to  Capt.  J.  G.  Warren,  Corps  of  Engineers. 

Henry  M.  Robert, 
Colonel,  Corps  of  Engineers,  Division  Engineer,  Sout Incest  Division, 

In  addition  to  the  foregoing  it  may  be  stated  that  if  the  improvement 
of  the  river  is  to  be  continued,  a  comprehensive  and  correct  survey  of 
the  river  is  prerequisite  to  the  preparation  of  an  intelligent  project  and 
estimate  for  the  systematic  improvement  of  the  river  in  such  manner 
as  to  benefit  and  promote  commerce.  The  old  project,  prepared  nearly 
thirty  years  ago,  bears  no  relation  to  existing  conditions  and  should 
now  be  abrogated,  and  a  new  one,  based  upon  requirements  determined 
from  the  data  furnished  by  the  survey,  substituted  therefor.  Such  a 
project  should  provide  that  the  work  of  improvement,  other  than  snag- 
ging and  dredging,  be  commenced  at  the  mouth  of  the  river  and  be 
carried  upstream  continually,  and  that  the  channel  in  the  reach  of 
river  improved  be  kept  open  to  the  full  specified  width  and  depth  by 
snagging  and  dredging  whenever  and  wherever  such  obstructions 
appear.  Commerce  would  then  reap  the  full  benefit  of  money  expended, 
and  in  a  short  time  boats  could  reach  and  pass  the  lock  and  the  pur- 
pose for  which  it  was  built  realized.  Operations  with  such  object  in 
view  would  undoubtedly  be  beneficial,  but  it  should  be  remembered 
that  unless  funds  ample  for  rapidly  pushing  the  construction  work  to 
completion  are  provided  as  needed  the  cost  would  be  excessive.  Tbis 
also  applies  to  the  work  at  Ifew  Harmony  and  the  proposed  survey, 
to  do  which  economically  the  full  amount  required  for  that  structure 
and  an  additional  amount  of  not  less  than  $20,000  for  the  survey  and 
contingencies,  or  $70,000  in  all,  should  be  made  available  at  one  time, 
or  if  appropriated  in  small  sums,  they  should  be  held  until  their 
Aggregate  reaches  that  amount.  After  the  survey  has  been  made  and 
the  character  and  extent  of  improvements  required  determined  and  a 
project  formulated,  the  yearly  amount  necessary  to  do  the  work  i)ro- 
posed  economically  and  advantageously  can  be  stated  more  definitely 
than  now  and  will  depend  in  a  great  measure  upon  the  quantity  of 
improvement  work  required  in  a  given  reach  of  river,  considered 
together  with  the  snagging  and  dredging  that  conditions  from  time  to 
time  make  necessary  to  maintain  the  improved  channel  at  its  full  navi- 
gable width  and  depth  during  normal  stages  of  water.  The  titles  of 
appropriations  for  the  work  should  be  simply  ^^ Improving  Wabash 
Biver^  Indiana  and  IlUnois,^^  and  should  not  specify  or  limit  the  funds 
to  any  particular  place  or  locality,  as  the  application  can  be  more 
advantageously  provided  for  in  such  plans  as  are  called  for  and 
approved  by  the  Chief  of  Engineers,  United  States  Army,  after  each 
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appropriation  has  been  made  and  previous  to  the  fnnds  being  made 
available  for  expenditure  by  the  district  officer  in  charge  of  the  work. 

In  presenting  the  foregoing  features  the  district  officer  desires  to 
invite  attention  to  the  fact  that  after  a  careful  study  of  the  matter  he 
is  thoroughly  convinced  that  the  plan  of  improvement  outlined  above 
is  the  only  one  from  which  general  benefits  to  commerce  will  be  derived, 
since  any  method  having  in  view  the  improvement  of  detached  portions 
of  the  river  will,  as  heretofore,  be  of  local  importance  and  benefit  only, 
and  with  navigation  cut  in  two  make  through  lines  of  boats  impossible. 
On  the  contrary,  a  continuous  navigable  channel  would  altbrd  an  outlet 
and  a  means  of  cheaper  through  transportation  by  the  water  route, 
which,  if  available  throughout  the  year,  would  undoubtedly  result  in 
the  establishment  of  through  and  regular  lines  of  steamers,  such  as 
ply  on  other  rivers  in  this  district 

With  reference  to  the  present  approved  plan  for  the  work  at  New 
Harmony  Cut-off  and  the  proposed  survey,  it  is  respectfully  stated, 
in  further  explanation  of  the  recommendation,  that  all  of  the  funds 
for  the  purpose  be  made  available  at  once,  that  as  high  water  and  ice 
gorges  are  of  frequent  occurrence  in  the  river  during  the  winter  sea- 
son, an  incomplete  structure  of  the  kind  proposed  would  either  have 
to  be  protected  at  an  unreasonable  expense  or  suffer  great  damage,  or 
possibly  destruction.  On  the  other  hand,  with  sufficient  funds  to  com- 
plete the  structure  in  one  good  working  season  the  danger  and  all 
unnecessary  expense  would  be  eliminated.  For  similar  reasons  of  econ- 
omy and  advantage  the  survey  should  be  commenced  at  the  most  favor- 
able time  and  pushed  to  completion  without  break  or  delay. 

The  reports  of  operations,  money  statements,  statistics,  etc.,  for  each 
section  of  river  heretofore  provided  for  follow  under  their  respective 
headings. 

IMPROVEMENTS  BELOW  VINOENNES. 

Expenditures  during  the  fiscal  year  ending  June  30, 1898,  were  for 
the  construction  of  the  two  guide  cribs  below  the  lock  at  Orand  Eap- 
ids,  filling  and  grading  the  grounds  adjoining  the  lock,  an  examination 
of  the  river  below  Vincennes,  and  a  survey  of  the  cut-off  at  New  Har- 
mony, Ind.,  after  which  the  available  balance  of  funds  being  insuffi- 
cient for  further  operations,  all  operations  were  suspended  and  the 
assistant's  office  at  Mt.  Garmel,  111.,  closed. 

Money  statanent 

July  1,1897,  balance  unexpended $7,168.91 

June  30, 18S6, amount  expended  during  fiscal  year 6,810.07 

Jnly  1, 1898,  balance  unexpended 358.84 

July  1, 1898,  outstanding  liabilities 25.75 

July  1,1898,  balance  avaUable 333.09 

{Amount  (estimated)  required  for  completion  of  existing  project *60, 000. 00 
Amount  thatcan  be  profitably  expended  infiscalyear  ending  June  30, 1900    60, 000. 00 
Submitted  in  compliance  with  requirements  of  section8.2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

*NoTR.— 'ITie  estimated  cost,  $50,000,  of  the  approved  project  for  closing  New 
Harmony  Cut-ofi'  is  included. 
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Amounts  and  dates  of  appropriations. 


June  10, 1872 $50,000 

March  3, 1873 50,000 

June  23, 1874 25,000 

March  3, 1875 40,000 

August  14, 1876 70,000 

June  18,1878 50,000 

March  3, 1879 20,000 

June  14,1880 25,000 

March  3,1881 25,000 

August  2, 1882 40,000 

No  contracts  were  'n  force  at  the  end  of  the  year. 


July  5, 1884 $30,000 

Augusts,  1886 60,000 

August  11, 188S 60,000 

September  19, 18t)0 60,000 

July  13, 1892 60,000 

;  August  18, 18D4 15,000 

June3,1896 15,000 


Total 695,000 


IMPROVEMENTS  ABOVE  VINOENNES. 

Expenditures  during  the  fiscal  year  for  this  section  were  for  a  short 
period  of  snagging  operations  on  the  reach  of  river  between  Terre 
Haute  and  Vineennes.  The  work  was  done  by  a  snag  scow,  which  was 
towed  to  Terre  Haute  and  worked  downstream,  by  a  crew  consisting  of 
a  master  laborer,  hoisting  engineer,  cook,  and  8  laborers. 

Money  statement 

July  1, 1897,  balance  unexpended $2,212.61 

June  30, 1898,  amount  expended  during  fiscal  year 1, 873. 91 

July  1, 1898,  balance  unexpended 338.70 

{Amount  (estimated)  required  for  completion  of  existing  project 4, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900      4, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  nnd 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Amounts  and  dates  of  appropriations. 


March  3, 1881 $25, 000 

August  2,1882 30,000 

July  5, 1884 10,000 

August  11, 1888 5,000 

September  19, 1890 5,500 


July  13, 1892 $5,000 

August  18, 1894 5,000 

June  3, 1896 6,000 


Total 91,500 

No  contracts  were  in  force  at  the  end  of  the  year. 


List  of  steamboats  plying  on  Wahask  Biver,  with  a  statement  of  the  quantity  of  freight 
carried  by  each  during  the  year  ending  June  30,  1898, 


Kame  of  boat. 


SiM. 


Tonnage. 


Tonn  of 
freight 
hancDe<l. 


Alfred  D.Owen 

Hester  (easoline  boat) . 

Herbert  Moran 

D.A.JJiebet 

Irene  

Iowa 

J.F.Bnckham 

Jessie  Wilson 

Lucien  Blair 

Jack  Osbom 

Nelly  Chadwick 

Owensboro 

PeterJ.Clark 

The  Racket 

ILDnnbar 


76     feet  by  20  feet  by  8  feet  2  Inches  . 


Total. 


feet  by  18  feet  by  4   feet 

feet  by  24  feet  by  2  feet  9  inch  en  . 

5  feet  by  18  feet  by  2  feet  8  inches  . 

feet  by  20  feet  by  4   feet 

feet  by  18  feet  by  2   feet 

feet  by  20  feet  by  8   feet 

feet  by  14  feet  by  2   feet 


•  85  feet  by  18  feet  by  2^  feot . 

81  feet  by  18  feet  by  2    feet. 

84  feet  by  22  feet  by  3    feet. 

97     feetby20feet 

180  feet  by  29  feet  by  4   feet. 


50 
25 
56 
65 

27. 07 
96 
93 

70.70 
25 
5U 

29.16 
.35.29 
54.48 
58.50 
287 


a  320 
1.070 
3.335 
7, 665 
3.374 
2,800 
a25 

168 
1,525 

280 
4,524 

446 

1,500 

60 


1,028.20 


27,712 


a  Approximated. 
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1983 


In  addition  to  the  above— 

The  steamer  Irene  carried 1, 116  passengers. 

The  steamer  Owensboro  carried 2, 822  passengers. 

The  steamer  Peter  J.  Clark  oarried 200  passengers. 

Total 4, 138  passengers. 

The  above  list  is  not  complete,  bnt  contains  all  the  information  that  could  be 
obtained.  None  of  the  boats  made  a  through  trip.  The  traffic  was  done  principally 
between  points  below  New  Harmony,  Ind.,  and  on  the  higher  stages  of  water. 


E  £  4. 

OPERATING  AND  CARE  OF  LOCK  AND  DAM  AT  GRAND  RAPIDS,  WABASH 

RIVER. 

The  estimate  and  project  for  the  operation  and  care  of  this  lock  and 
dam  daring  the  fiscal  year  ending  June  30, 1898,  contained  the  follow- 
ing items: 

Salary  of  lock  tender $420.00 

Repairs,  extra  labor,  and  miscellaneons 970. 00 

Contingencies 400.00 

Total 1,790.00 

Expenditures  during  the  year  were  for  the  salary  of  the  lock  tender, 
repairing  and  repainting  the  lock  gates,  filling  washout  in  lock  grounds, 
minor  repairs  to  buildings,  and  for  oil  for  signal  lights. 

Following  are  the  details  of  expenditures: 

Detailed  atatement  of  expendituree  made  in' oonnection  toith  the  work  of  operating  and  care 
of  the  look  and  dam  at  Grand  Rapids,  Wabaeh  River,  during  the  fiscal  year  ending  June 
SO,  2898. 


Date. 


Yoncher. 


To  whom  paid. 


For  what  paid. 


Amount. 


1897. 

July 

AiifTust... 
September 

October 

Korember . 

December , 

1896. 
January... 
February. 

March.... 

April 

May 

June , 


James  Brown 

PayroU 

....do 

Peaalee-Gaulbert  Co . 

Payroll 

....do 

PeaaleeGauIbert  Co . 

Frank  Tardy 

Payroll 

C.H.Koater 


Jamea  Brown 

.....do 

F.  C.  Nunemacher  . 

James  Brown 

do 

do 

.....do 

Frank  Tardy 


Total  expended. 


Servloea 

....do 

do 

Oil 

Services  

....do 

'Dnion  lead.  etc. 

Oakum,  etc 

Servioea 

Flag 


Serricea 

....do 

Blank  book . 

Services 

....do 

....do 

....do 

Supplies.... 


$35.00 
39.80 
00.80 

5.59 
36.00 
60.60 
14.73 

4.73 
47.50 

4.10 

35.00 
35.00 

3.60 
35.00 
35. 00 
35.00 
35.00 

7.80 


539.16 
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Statement  of  traffic  and  comtnerce  through  the  lock  at  Grand  Rapid$,  Wahaah  Eiver,  for  the 

year  ending  June  ^fO,  IS98. 

TBA.rFIC. 


Kind  of  iNuit. 

Number. 

Tonnage. 

Prasoii  j^er 

10 
86 
12 
M 
17 
182 
81 

270  70 

Tow 

1, 141.  25 
225 

(lOvcmiuciit   .....................................  ..... 

Bar^t'H 

4,479.28 
135 

HoiiHe 

Small  craft 

2U6 

HaflH 

722 

Totol 

352 

7, 178. 23 

PaaBcnjsera 

2,979 
228 

Lockagee 



COMMERCE. 


Articles. 


Tods. 


1,200  basheln  wheat 

5,975  biisht'lH  cum 

4!»6,413  feet  B.  M.  lumber 
134  onbio  yards  stone  ... 

Total 


40.80 
202.80 
1,241 
167 


1,65L6 


E  E  5. 

IMPROVEMENT  OF  WHITE  RIVER,  INDIANA. 

Ko  operations  were  in  progress  during  the  year.  For  a  full  report  of 
existing  project  see  page  2244,  Report  of  the  Chief  of  Engineers  for  the 
fiscal  year  ending  June  30,  1896. 

For  report  of  the  resurvey  of  the  river,  made  in  compliance  with  the 
act  of  August  17,  1894,  see  pages  2483-2504,  Keport  of  the  Chief  of 
Engineers  for  fiscal  year  ending  June  30, 1897. 

Money  statement, 

Jaly  1, 1897,  balance  nnexpended $811. 74 

Jnne  30, 1898,  amonnt  expeuded  during  fiscal  year 107.92 

July  1, 1898,  balance  unexpended 703.82 


Apiiropriations. 

March  3, 1879 $25,000 

June  14, 1880 20,000 

March  3, 1881 20.000 

August  2, 1882 20,000 

July  5, 1884 10,000 

August  5, 1886 7,500 

August  11, 1888 r,(X)0 

July  13, 1892 5,000 

August  18, 1894 5,000 

June  3, 1896 2,500 

Total 120,000 
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E  £  6. 
IMPROVEMENT  OF  TRADEWATER  RIVER,  KENTUCKY. 

No  work  was  in  progress  during  the  fiscal  year.  Fall  report  of 
project  and  list  of  appropriations  will  be  fonnd  on  pages  2265  and 
2206,  Export  of  the  Chief  of  Engineers  for  fiscal  year  ending  June  30, 
1896. 

Money  statement 

July  1,1897,  balance  unexpended $431.52 

Jnly  1,1898,  balance  unexpended 431.53 


E  E  7. 

RECONSTRUCTION    OF    LOCK    NO.  2,    GREEN   RIVER,    AT    RUMSEY, 

KENTUCKY. 

Beport  of  project  for  this  work  will  be  found  on  page  2266,  Beport  of 
the  Chief  of  Engineers,  for  the  fiscal  year  ending  June  30, 1896.  No 
operations  under  this  appropriation  were  in  progress  during  the  year. 
The  only  work  remaining  to  be  done  comprises  the  construction  of 
guide  cribs  above  the  new  lock  and  the  completion  of  the  grading  and 
filling  back  of  the  land  wall  of  the  lock.  It  is  proposed  to  do  this  work 
during  the  ensuing  fiscal  year  at  the  same  time  the  dam  is  being  recon- 
structed. It  is  t^lieved  that  the  funds  on  hand  are  sufficient  for  the 
work  remaining  to  be  done  and  no  further  appropriation  necessary. 

Money  statement, 

Jnly  1, 1897,  balance  onexpeoded $9,920.26 

July  1,  1898,  balanoe nnezpeDded 9,920.26 


Apjtropriations, 

March  3,  1893 $65,000 

August  18,  1894 105,000 

Total 170,000 


E  E  8. 


IMPROVEMENT  OP  GREEN  RIVER,  KENTUCKY.  ABOVE  MOUTH  OF  BIO 
BARREN  RIVER  (LOCK  NO.  5). 

The  final  report  and  project,  dated  August  11,  1891,  page  2481, 
Eeport  of  Chief  of  Engineers,  United  States  Army,  1891,  for  the 
improvement  of  this  portion  of  Green  River,  Kentucky,  provides  for 
the  extension  of  slack-water  navigation  about  47^  miles  above  the 
junction  of  Green  and  Barren  Rivers,  or  to  Mammoth  Gave,  Kentucky, 
by  the  construction  of  two  locks  and  dams,  each  lock  having  a  chamber 
36  feet  wide  and  161  feet  long  between  hollow  quoins,  the  combined  lift 
BNG  98 ^125 
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of  both  aggregating  27  feet*    The  original  estimate  of  cost  of  each  of 
these  locks  is  as  follows: 

Masonry  in  place,  cement  and  labor  included: 

Dressed  face  stone,  1,362  CDbic  yards,  at  $16.66 $22,64L10 

Quarry  face  stone.  1,718  cubic  yards,  at  $13.76 23,622.60 

Backing  stone,  4,291  cubic  yards,  at  $8.70 37,331.70 

Coping  stone,  250  cubic  yards,  at  $20.75 5, 187.50 

SpeciM  stone,  96  cubic  yards,  at  $18.65 1,790.40 

Cost  of  masonry -  90,473.20 

Two  upper  and  two  lower  gates 4, 000. 00 

Coileraam  and  excavation 6,000.00 

Dam  complete 40,000.00 

Abutment 5,000.00 

Guide  walls 10,000.00 

Two  lock  houses,  at  $1,600  each 3,200.00 

Engineering  and  contingencies 12,000.00 

Foundation 10,000.00 

Estimated  cost  of  one  lock  and  dam 180,673.20 

Thus  making  the  total  estimated  cost  of  improving  the  portion  of  the 
river  included  within  the  limits  of  the  original  report  and  project 
$361,346.40. 

The  first  funds  for  the  work  was  provided  in  the  river  and  harbor 
act  of  July  13, 1892,  in  the  following  items: 

Improving  Green  River,  Kentucky,  above  the  mouth  of  Bie  Barren  River,  for 
Lock  Number  Five,  according  to  report  and  recommendation  of  Major  D.  W.  Ijock- 
wood,  Corps  of  Engineers,  United  States  Army,  submitted  August  eleventh,  eighteen 
hundred  and  ninety-one,  fifty  thousand  dollars. 

The  surveys  for  the  site  of  the  proposed  lock  were  commenced  during 
the  autumn  of  1892  (see  page  2608,  Annual  Keport,  Chief  of  Engineers, 
1893,  and  pnge  1971,  Annual  Keport,  Ohief  of  Engineers,  1894),  but  no 
decision  was  reached  until  the  site  below  the  mouth  of  Bear  Greek  was 
surveyed  and  developed  and  a  board  of  officers  of  the  Corps  of  Engi- 
neers in  their  report,  dated  August  4, 1894,  favored  that  location,  which 
was  approved  by  the  Chief  of  Engineers. 

Much  delay  was  experienced  in  obtaining  proper  title  to  the  land 
necessary  for  the  lock  site  and  lock  tenders'  cottages,  abutment  for 
dam,  and  roadway,  on  account  of  imperfect  records  of  previous  trans- 
fers and  ownership.  However,  it  can  now  be  reported  that  these  matters 
have  been  prosecuted  to  a  satisfactory  conclusion.  The  land  on  the 
lock  side  of  the  river  has  been  purchased  and  paid  for  and  the  deeds 
therefor  recorded.  The  land  on  the  abutment  side  was  obtained  through 
condemnation  proceedings  in  the  United  States  courts,  and  payment 
therefor  has  been  made  to  the  clerk  of  the  United  States  court  at 
Louisville,  Ky. 

Under  date  of  February  27,  1897,  the  Chief  of  Engineers,  United 
States  Army,  approved  the  recommendation  that  the  lock  and  abutment 
be  built  of  concrete  instead  of  stone.  This  change  was  made  in  the 
interests  of  economy,  since  it  was  estimated  that  the  concrete  in  place 
would  cost  not  to  exceed  $9.50  per  cubic  yard,  whereas  the  estimated 
average  cost  per  cubic  yard  for  stone  in  place  was  $11.72,  which  amount, 
while  it  would  be  ample  for  work  located  at  a  point  having  direct  means 
of  transportation,  was  not  considered  sufficient  for  stone  for  this  lock, 
which  is  located  about  15  miles  from  any  railway  and  about  180  miles 
above  the  mouth  of  the  stream  in  the  Ohio,  and  as  there  is  no  stone 
suitable  for  lock  construction  in  the  vicinity  of  the  lock  site,  and  if  pur- 
chased elsewhere  it  would  have  had  to  be  transported  partly  by  rail 
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and  partly  by  water,  necessitating  rehandling,  which  would  have  greatly 
increased  the  cost. 

The  detailed  estimate  of  cost  of  constructing  the  lock,  dam,  and 
appurtenances  as  contemplated  in  present  approved  drawings  and  plans 
was  as  follows: 

LOCK. 

Excavation : 

6,850  cubic  yards  above  water,  at  22  cents  per  onbio  yard $1, 507. 00 

7,000  oabic  yards  ander  water,  at  40  cents  per  cnbic  yard 2, 800. 00 

9,000  cubic  yards  grading  and  resoil  iug,  at  20  cents  per  cubic  yard 1, 800. 00 

Total  excavation 6,107.00 

Cofferdam  for  lock :  " 

85,000  feet  B.  M.  gum  timber,  at  $25  per  1,000  feet  6.  M 2, 125.00 

50,000  feet  B.  M.  oak  timber,  at  $30  per  1,000  feet  B.  M 1, 500. 00 

8,000  feet  B.  M.  poplar  timber,  at  $25  per  1,000  feet  B.  M 200.00 

8,300  pounds  drift  bolts,  at  3  centeper  pound 249.00 

5,000  cubic  yards  puddle,  at  20  cents  x^er  cubic  yard 1,000.00 

Total  cost  of  cofferdam 5,074.00 

Foundation  for  look :  ====== 

12,730 linear  feet  piling,  at  30  cents  per  foot 3,819.00 

41,000feetB.M.  caps,  at  $30  per  1,000  feet  B.M 1,230.00 

131,000  feet  B.  M.  flooring,  at  $32  per  1,000  feet  B.  M 4, 192.00 

46,000  feet  B.  M.  sbeet  pilmg,  at  $32  per  1.000  feet  B.  M 1,472.00 

23.000  pounds  bolts,  spikes,  and  nails,  at  S  cents  per  pound 690. 00 

8,000  square  feet  building  paper,  at  i  cent  per  square  foot 10. 00 

Total  cost  of  foundation 11,413.00 

Lock  masonry :  "" 

2, 903  cubic  yards  in  land  wall. 
2, 884  cubic  yards  in  river  waU. 
279  cubic  yards  in  head  and  miter  walls. 

6, 066  cubic  yards  in  concrete,  at  $9.50  per  cubic  yard 57, 627. 00 

1,000  cubic  yards  paving,  at  $5  per  cubic  yard 5,000.00 

Total  cost  of  masonry 62,627.00 

Gates,  wickets,  etc. :  " 

Gate  and  valve  irons 4,000.00 

Timber  for  gates  and  miters 1,300.00 

Paint  for  iron  and  wood 30.00 

Labor,  framing,  and  erecting 700.00 

Total 6,030.00 

Auxiliary  dams  for  lock :  " 

18,000  feet  B.  M.  timber  for  two  dams  at  upper  and  lower  ends,  at  $30. .        540. 00 

Guide  cribs :  ~ 

10,000  cubic  yards  excavation  for  2  land  cribs,  at  30  cents  per  cubic 

yard 3,000.00 

Piling,  timber,  and  stone  in  place  for  2  land  cribs,  at  $6,000  eaob 12, 000. 00 

8,000  cubic  yards  grading  and  reselling,  at  20  cents  per  cubic  yard  ...     1, 600. 00 
Piling  and  timber  and  stone  in  place  for  2  river  cribs,  at  $3,000 6, 000. 00 

Total  cost  guide  cribs. 22,600.00 

DAM  (285  FEBT  LONG). 

2,088  cubio  yards  excavation,  at  40  cents  per  cubic  yard $835. 20 

6,084  linear  feet  piliug.  at  30  cents  per  foot 1,825.20 

100.224  feet  B.  M.  sheet  piling  on  upper  face,  at  $32  per  1,000  feet  B.  M 8,207. 17 

76,032  feet  B.  M.  sheet  piling  on  lower  face,  at  $32  per  1,000  feet  B.  M 2, 433. 02 

14,400  feet  B.  M.oaps,  at  $30 482,00 

28,800  feet  B.M.  wales,  at  $30 864.00 

115,200  feet  B.  M.  sheetiuff.  at  $30 3,456.00 

9,814  cubio  yards  stone  filling,  at  $1  per  cubic  yard 9, 814. 00 

8,456  cubic  yards  puddle^  at  20  cents  per  cubic  yard 691.20 

Total  cost  of  dam z.. 
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ABUTMENT. 

Exoavation,  f^radinff,  resoiling: 

4,400  cable  yards  excayation,  at  22  cents  per  onbic  yard $968. 00 

3,500  cubic  yards  grading  and  resoiling,  at  20  cents  per  cubic  yard ...        700. 00 

Total 1,668.00 

Foundation : 

900  linear  feet  piling,  at  30  cents  per  linear  foot 270.00 

32,000  feet  B.  M.  white  oak  timber,  at  $30  per  1,000  feot  B.  M 960. 00 

Total 1,230.00 

Masonry: 

690  cubic  yards  concrete  masonry,  at  $10  per  cubic  yard 6, 900. 00 

1,000  cubic  yar<ls  riprap,  at  $1.25  per  cubic  yard 1, 2.50. 00 

400  cubic  yards  paving,  at  $5  per  cubic  yard 2,000.00 

Total 10,160.00 

BUILDINGS. 

Temporary : 

Office 200.00 

Cement  sheds 1,000.00 

Blacksmith  and  carpenter  shop 100. 00 

Stovehouse 50.00 

Tool  house 25.00 

Oil  house 20.00 

Powder  house 10.00 

Dining  room,  kitchen,  and  barracks 600. 00 

Total  cost  temporary  buildings 2,005.00 

Permanent : 

One  lock-tender's  dwelling 1,800.00 

One  lock-tender's  dwelling 1,400.00 

Fencing  grounds 200.00 

Total 3,400.00 

MISCELLANEOUS. 

Excavating  channel  and  approaches  to  lock : 

5,059.6  cubic  yards,  at  40  cents  per  cubic  yard 2,023.84 

Land  for  lock  site,  etc 217.77 

Fees,  etc 104.94 

Land,  fees,  etc.,  for  abutment 500.00 

Total 2,846.55 

SUMMARY. 

Lock $91,791.00 

Guide  cribs 22,600.00 

Dam 23,557.79 

Abutment 13,048.00 

Buildings 5,405.00 

Miscellaneous 2,846.55 

159,248.34 
Engineering  and  contingent  expenses,  10  per  cent 15,924.84 

176,173.18 
Snagging  and  clearing  banks,  Lock  5  to  Lock  6 5,000.00 

Total 180,178.18 

This  statement  is  presoDted  here  merely  to  show  the  details  of  the 
estimated  expense  of  construction  of  this  lock  with  concrete  instead  of 
stone,  and  is  in  no  way  intended  as  a  revision  of  the  original  estiniute, 
but  rather  as  an  explanation  of  the  modihcation  of  detail,  which 
indicatee  no  additional  expense  in  connection  with  that  estim&ta^ip 
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At  the  beginning  of  the  fiscal  year  the  sum  of  $72,860.49  was  avail- 
able and  the  work  of  excavating  for  the  foundation  of  the  lock  well 
nnder  way,  and  arrangements  for  the  cement,  gravel,  timber,  hollow 
qnoinSy  and  minor  items  of  material,  supplies,  tools,  etc.,  necessary  for 
tiie  working  season  completed. 

The  broken  stone  for  concrete  and  other  purposes  was  obtained  from 
a  quarry,  leased  for  that  purpose,  in  the  vicinity  of  the  lock. 

The  construction  work  continued  without  intermission  until  Decem- 
ber 31, 1898,  when  the  land  wall  of  the  lock  was  completed  and  work 
suspended  on  account  of  inclement  weather  and  lack  of  funds  sufficient 
to  resume  operations  during  the  calendar  year  1898.  The  details  of  the 
season's  work  are  given  in  the  report  of  Mr.  William  M.  Hall,  assistant 
engineer,  submitted  herewith. 

The  work  remaining  to  be  done  at  this  lock  consists  of  the  construc- 
tion of  the  river  wall  of  the  lock,  the  abutment  for  the  dam,  the  dam, 
g^tes,  and  wickets,  clearing  approaches,  and  an  additional  lock-tender's 
cottage. 

The  pool  above  the  lock  will  have  to  be  cleared  of  overhanging  trees, 
snags,  and  similar  obstructions,  including  some  large  bowlders,  but  by 
the  terms  of  the  act  making  appropriation  it  has  been  decided  that 
the  present  funds  are  to  be  applied  to  the  construction  of  Lock  No.  5 
and  are  not  available  for  removing  obstractions  in  the  pools.  (See  E.  D. 
file  No.  ^i|,  July  11, 1896.)  As  the  lock  can  be  of  no  benefit  unless 
boats  can  navigate  there,  it  is  earnestly  recommended  that  future 
appropriations  he  so  worded  as  to  permit  of  the  necessary  work  in  the 
pool  being  done.  This  could  be  easily  accomplished  by  making  the 
appropriation  title  read:  "Improving  Green  Uiver,  Kentucky,  above 
mouth  of  Big  Barren,  continuing  improvement;"  or,  if  it  be  the  inten- 
tion of  Congress  to  defer  indefinitely  further  appropriations  or  to  limit 
improvements  to  the  construction  of  Lock  5  and  the  pool  above  it,  then 
it  is  recommended  that  the  balance  now  on  hand  be  ifinde  available  for 
clearing  the  pool  above  the  lock,  which  work  can  be  done  most  econom- 
ically and  advantageously  before  the  lock  and  dam  have  been  completed 
and  the  depth  of  water  increased. 

Money  statement 

July  1, 1897,  balance  anezpended $78,450.9^ 

Jane  90,  IS&S,  amount  expended  daring  fiscal  year 64, 845. 21 

Joly  1, 1898,  balance  anexpended 13,605.74 

Jaly  1, 1898,  oatstanding  liabilities 158.17 

Jaly  1, 1898,  balance avaUable 13,447.57 

{Amoant  (estimated)  required  for  completion  of  existing  project 85, 673. 20 
Amount  that  can  be  prohtably  expended  in  fiscaJ  year  ending  J  uneSO,  1900    85, 673. 20 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Approprtationg, 

July  13, 1892 $50,000 

August  18, 1894 25,000 

June  3, 1896 20,000 

Total 96,000 

No  contracts  were  in  force  at  the  end  of  the  fiscal  year. 

Note.— For  list  of  boats  plying  on  Green  River,  and  commercial  statistics,  see 
report  for  "Operating  and  care,  etc.,  Qreen  and  Barren  rivers.  Kentucky.''    ^^i  ^ 
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bxport  of  mr.  william  h.  hall,  assistant  rnginekr, 

United  States  Enoinrer  Office, 

Louisville f  Ky.j  June  SO,  1898. 

Captain:  I  have  the  honor  to  sabmit  the  following  report  npon  the  improYement 
of  Green  River,  Kentucky,  above  the  mouth  of  Big  Barren  River  (Lock  No.  5)  for 
the  fiscal  year  ending  June  30,  1898: 

As  stated  in  my  last  annual  report,  that  part  of  plant  used  in  construction  of  the 
look  and  dam  in  Rough  River,  Kentucky,  and  which  was  released  after  the  comple- 
tion of  that  lock,  was  moved  and  stored  at  site  of  proposed  Lock  No.  5,  Green  River, 
in  December,  1896. 

At  the  beginning  of  the  fiKcal  year  1897,  the  amount  of  money  available  for  Look 
No.  5  was  $88,459.&.  It  was  therefore  deemed  advisable  to  only  attempt  during  the 
season  of  1897  and  1898  work  which  may  be  briefly  stated  as  follows:  Construct 
lockmaster's  dwelling;  make  the  excavation  for  (about  23,000  cubic  yards)  and  build 
the  cofferdam  requisite  for  putting  in  lock  foundation ;  construct  pile  and  timber 
foundation  for  lock;  erect  land  wall  and  place  fill  behind  same. 

At  the  beginning  of  the  fiscal  year  arrangements  had  been  made  for  the  purchase 
of  nearly  afl  the  tools,  materials,  etc.,  necessary  for  the  season's  work,  and,  as 
indicated  in  my  report  of  June  30,  1897,  the  work  was  well  started  at  that  time. 

Although  progress  was  much  delayed  by  slow  deliveries  of  materials,  etc.,  all  the 
work  nnoertaken  for  the  season  was  satisfactorily  accomplished.  The  quantities  of 
work  done  are  shown  in  detail  in  the  table  following: 

Table  No.  1. 


ClMSof-work. 


Lock-master's  dwelling 

Cistern  for  lock-master's  dwelling 

Coal  and  wood  sheds 

Cloaeta,  doable 

Fencing  grounds linear  feet.. 

Grading  groands cubic  yards.. 

Shade  trees  transplanted number. . 

18-inch  drainpipe  laid linear  feet.. 

6-lnch  drainpipe  laid do 

Excavation  for  lock: 

By  dredge, clay cnbio  yards.. 

By  dredge, snags number.. 

By  pick  and  shovel  above  water cnbio  yards. . 

By  pick  and  ahovel  below  water do — 

Cofferdam; 

Gum  timber feetB.M.. 

Iron pounds.. 

*       286  triple-lap  6-lnoh  by  12-inch  by  20-foot  white-oak  aheet  piles, 
foetB.M 

Iron  in  sheet  piles pounds.. 

Puddle cnbio  yards.. 

Excavation  for  puddle  from  site  of  dam  by  dreilge,  dav do 

Excavation  for  puddle  from  site  of  dam  by  picks  and  snovels.do 

Lock  foundation: 

White  oak  bearing  piles number.. 

White  oak  caps.  6  inches  by  12  inches feetB.M.. 

Iron  bolts  (1,936) poundH.. 

888 triple-lap  9inch  by  12-hich  by  12-foot  6-inch  white-oak  sheet 
piles feetB.M.. 

Iron  in  sheet  piles poundB.. 

Floor,  double,  4-inoh  by  10-inch  white  oak feet  B.  M . . 

Iron  in  floor pounds.. 

Concrete, mixed  and  placed cubic  yards.. 

2i-inch  vitrified  oulvert  pipe linear  feet.. 

2  seta  of  iron  hollow  quoins,  upper  and  lower pounds . . 

Fin  back  of  land  waU : 

Clay cubic  yards.. 

12-inch  vitrified  pipe linear  feet.. 

Broken  atone cubic  yards.. 

Drainage  of  grounds: 

24-inch  culvert  pipe,  laid linear  feet.. 

18-inoh  culvert  pipe,  laid do ... . 

Excavating  and  refilling  trench cubic  yards.. 

Guide  orlbs: 

Gum  timber feetB.M.. 


Prior  to 
June  30, 

1897. 


1 
1 

1 

1 

1,700 

2,100 


3,150 
478 


Subse- 

qneot  to 

June  30, 

1897. 


263 
64 
30 

100 

19,  TOO 

78 

1,340 

3,485 

107,982 
4,500 

37,752 
1,068 

10,790 

1,600 

940 

704 
40,020 
10,380 

38,026 

1,992 

130.921 

11,913 

3,141 

156 

10,840 

7,085 
143 
76 

337^ 
724 
177 

11,856 


ToUl. 


\ 

1 

1 

1,700 

2,363 

64 

30 

100 

21,650 
98 

1,818 
8,485 

107,982 
4,500 

37,752 
1.068 

10. 790 

1,600 

940 

704 
40,020 
10,380 

38,025 

1,992 

130,921 

U,913 

3,141 

166 

10,840 

7,085 
143 
76 

337| 

177 

11,866 
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Tablb  No.  2. 


Expenditares  from  Jnne  80 
to  December  81, 1897. 


Kftteri- 
■IB,  etc. 


Labor. 


Total. 


Expendi- 
tures to 
June  80, 
1887. 


Total 

expeDdi- 

tures. 


Valae  of 
material 
on  hand. 


Cost  of 
work 

done  to 
date. 


Lock -master's  dwelling 

Cidteru   to  lock-master's 

dwelling 

Coal  shed  and  cloeet 

Grading   and    improving 

grounds 

Grading  yard,  laying  tracks, 

etc 

Excavating  for  lock  bj  dredge . 
Excavating  for  look  by  picks 

and  shovels.. 

Cofferdam  aboiit  lock 

Timber  and  pile  foundation 

for  look 

Concrete  masonry 

Concrete  forms 

Hollow  qnoius.  ete 


$3.62 


$3.52 


223.49 


Filling  back  of  land  wall. 
Drain  Mok  of  land  wall.. 


Drainage  of  sronnds 

Exoavioion  for  upper  land- 
guide  crib 

Erection  of  npper  land-guide 
orib 

Excavation  for  lower  land- 
guide  crib 

Erection  of  lower  land-guide 
crib 

Bemoving  plant  ftom  Rough 
River  Lock  to  Lock  No.  S, 
Green  River 

Preparing  plans  and  adver- 
tisements   

Eroctingtemporarybuildings. 

Erecting  plant,  etc 

Wharf,  wharf  trestle,  trestle 
toysrd,eto 

Dredging  for  wharf 

Unloading,  storing,  and  in- 
specting materiiu  

Bepairing  tools  and  plant 

IdLisoeUaneoue— on  account  of 
loek 

Tools 

liaohinery,  etc 

Watching  plant 

Storing  plant  and  materials 
daring  suspension  of  work. 


1,484.47 

6,239.10 

14,875.06 

4,063.48 

377.29 

68.34 

2.63 


$42.20 

428.86 
3,275.96 

1,434.63 
1,960.61 

4,115.89 
8,891.35 
3,028.70 


1,000.00 
100.00 


43.00 

428.86 
8,499.45 

1,484.68 
8,885.08 

10,354.99 

23,266.41 

7,092.18 

877.29 

1,068.34 

102.68 


81.80 


87.14 


836.06 
15.20 
7.00 
16.20 


836.06 

97.00 

7.00 

103.84 


145.06 


9.25 


805.17 
252.07 


188.80 


460.23 
262.07 


148.05 


10.95 

613. 18 
424.82 
61L21 


560.95 
826.45 


560.95 
837.40 

613.18 
424.32 
611.21 


Total. 


821.40        82L40 


$2,468.67 

98.83 
22L25 

207.85 

586.50 
806.60 

186.75 
1,844.24 

269.04 
789.57 


697.65 


659.80 

700.00 

1, 193. 31 

362.78 

647.71 
87.96 

1.182.09 
9L60 

969.06 


309.73 


$2,468.67 

101.85 
22L25 

260.86 

1,015.36 
8,805.06 

1,671.38 
5,229.32 

10.61408 

24,065.98 

7, 092. 18 

877.29 

1,068.34 

102.63 

607.55 

886.06 

97.00 

7.00 

103.84 


659.80 

700.00 

1,643.54 

614.86 

696.76 
87.96 

1,693.04 
929.00 

1,672.24 
424.88 
611.21 
809.78 

82L40 


$849.00 

307.92 
1,039.72 
3,047.61 

188.66 


29.00 


839.46 
560.09 


$2,468.67 

101.85 
221.25 

250.85 

1,015.36 
8,805.06 

1,571.38 
4,960.32 

10, 306. 11 

23,016.26 

4,044.57 

18&64 

1,068.34 

102.68 

697.56 

886.06 

97.00 

7.00 

108.84 


669.80 

700.00 

1,643.54 

614.85 

666.76 
87.96 

1,698.04 
929.00 

1,572.24 
84.86 
6Llt 
809.78 

88L40 


28,274.14 


27,06L08  156,826.22 


13,777.99 


70,108.21 


5,751.45 


64,86L76 


The  cofferdam  is  a  orib  coffer,  10  feet  9  inche9  wide  with  pockets  8  feet  long.  It 
extends  10  feet  8  inches  below  surface  of  No.  4  pool  and  6  feet  3  inches  above  same. 
There  are  439  linear  feet  of  crib  work,  about  286  feet  of  which  is  sheeted  with  6-inch 
by  12-inch  triple-lap  white-oak  sheet  piling  and  balance  with  1-inch  by  12-inch  pop- 
lar. Each  oaK -sheet  pile  was  made  or  three  2-inch  by  12-inch  by  25-foot  oak  planks. 
They  were  spiked  together  with  two  4-inch  boat  spikes  and  10  i-inch  by  8-inch 
round  spikes. 

There  were  286  piles  driven,  of  an  average  length  of  22  feet  left  in  work.  The 
longest  was  25  feet  and  shortest,  after  sawing,  was  16  feet.  The  piles  were  driven 
by  a  3,000-ponnd  hammer  faUing  ft'om  6  feet  to  10  feet,  and,  in  all  cases,  were  driven 
till  down  &  feet,  or  till  they  would  stand  no  further  driving. 

The  cofferdam  was  commenced  on  July  15  and  timberwork  completed  on  August 
31.  The  construction  was  delayed  somewhat  on  account  of  slow  delivery  of  timber 
for  sheet  piles  and  on  account  of  high  water.    The  puddling  of  coffer  was  com- 

Sleted  on  JSeptember  8,  and  it  was  pumped  out  on  same  date.  The  pumping  was 
one  with  one  10-inch  centrifugal  pump,  which  commenced  work  at  5  a.  m.,  and  at 
12  m.  the  water  had  been  lowered  8  feet  and  at  3  p.  m.  9  feet,  iuptual  time  of 
pumping  was  about  six  hours  and  volume  of  water  moved  about  160,000  cubic  feet. 
The  cofl^  is  a  very  tight  one,  but  there  were  numerous  springs  over  look  foundation 
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bed  and  from  shore  side,  which  necessitated  ten  to  twenty  minutes  pnmping  per 
honr  throughoat  the  season. 

Sheet  No.  1,  accompanying,  shows  plan  of  ai-tlHoial  fonndation. 

The  number  of  bearing  pues  actually  driven  in  foundation  is  704 — ^two  more  than 
shown  in  plan.  The  average  length  of  pilo  left  in  work  alter  sawing  is  15.2  feet,  tbe 
maximum  being  25  feet  and  luiuimum  7.7  feet. 

The  ]^ile8  were  all  white  oak  of  excellent  quality,  ranging  from  12  inches  to  20 
inches  in  diameter  at  head.  They  were  driven  by  a  3,000-poiind  hammer  falling 
from  10  feet  to  30  feet,  and  given  from  40  blows  to  228  blows.  Kvory  pile  was  care- 
fully driven  and  as  deep  as  was  considered  safe  without  seriously  injuring  it,  and  in 
all  cases  till  the  penetration  was  leas  than  one-half  inch  for  25-foot  fall  of  hammer. 
The  material  into  which  they  were  driven  is  a  very  compact  mixture  of  clay,  sand, 
and  gravel. 

There  were  338  triple- lap  white  oak  sheet  piles  driven  about  foundation.  Each 
pile  was  made  of  three  pieces  of  3-inch  by  12-inch  by  17-foot  oak  timber.  They 
were  spiked  together  with  two  4-inch  boat  spikes,  seven  ^inch  by  10-inch  round 
spikes,  and  one  f-inch  by  15-inch  square  9])ikes.  The  average  length  of  pile  left 
in  work  is  12^  feet;  maximum,  17  feet;  minimum,  12  feet,  llie  6-inch  by  12-iuch 
oak  caps  are  bolted  to  the  bearing  piles  with  two  1-inch  bolts  through  head  of  each 
pile.  The  8-inch  floor  is  made  of  two  layers  of  4-inch  by  8-inch  oak  timber,  so  laid 
as  to  break  Joints.  That  under  walls  wan  lightly  spiked  with  i-inoh  by  8- inch  round 
spikes,  and  each  layer  of  that  in  chamber  with  nine  ^-inch  by  9-inoh  round  spikes 
per  15  square  feet  superficial  area.  Bv  actual  test  it  was  demonstrated  that  each 
of  these  spikes  has  a  holding  power  of  about  4,000  pounds. 

The  land  wall  of  look  is  entirely  of  concrete.  It  was  placed  by  dividing  into  11 
sections.  The  first  section  was  placed  October  28,  and  the  last  section  was  completed 
December  1. 

The  starting  of  this  work  and  the  progress  after  starting  was  much  delayed  by 
the  slow  arrival  of  materials. 

The  plan  of  concrete  forms  was  the  Rame  as  described  in  report  of  June  30, 1896,  on 
the  improvement  of  Rough  River,  Kentucky  (see  Annual  Report,  Chief  of  Engineers, 
1896,  p.  2283),  except  that  the  backs  of  chamber  and  wing  walls  are  stepped  iuRteud 
of  being  battered,  and  the  sheathing  on  face  is  tongued  and  grooved,  the  tongue 
being  one-half  inch  deep.  The  sand  and  gravel  were  the  same  quality  as  described 
in  that  report.  The  cement  used  was  Saylor's  Portland,  an  American  Portland 
instead  of  foreign,  and  the  limestone  was  broken  by  hand  hammers  instead  of  by 
crushers.  The  mixture  for  concrete  was  the  same  as  described  in  that  report,  viz, 
Ipart  of  cement  to  2  parts  of  sand  to  2  parts  of  gravel  to  3  parte  of  broken  stone. 
The  placing  of  concrete  was  done  after  the  same  plan  therein  described,  except  that 
the  mortar  facing  is  only  about  3i  inches  thick.  By  practice  our  forces  have 
become  more  efficient  in  doing  the  concrete  work  than  they  were  in  1896,  and  can 
now  easily  place  a  section  of  from  250  to  300  cubic  yards  in  from  twenty  to  twenty y^ 
four  hoars. 

For  the  3,141  oubio  yards  of  concrete  in  land  wall  there  were  used  3,895  barrels 
cement,  1,224  cubic  yards  sand,  1,030  cubic  yards  gravel,  and  1,850  cubic  yards 
stone. 

The  total  expenses  for  the  season's  work  is  shown  in  the  following  table : 

From  the  details  entering  Tables  1  and  2  we  obtain  the  unit  costs  of  the  most 
important  classes  of  work  done  as  shown  in  the  following  table.  These  unit  costs 
include  proper  charges  for  plant,  superintendence,  and  Incidentals: 

Tabus  No.  8. 


Cost 

per  oabio 

yard. 


Total 


Conorete  mMonry— 8,141  onbic  yards: 

8,895  barrels  cement 

1,224  cnbic  yards  sand 

1,030  onbic  yards  gravel 

1,850  cubic  yards  stone 

Inspecting  and  storing  materials... 


$10,068.06 
2.066.88 
1,688.20 
8,337.70 
l,608.0i 


$3,211 
.654 
.5J9 
1.062 


Total  materials  . 


18,838.81 


6.096 


Erecting  and  removing  iorms 

20  per  cent  of  cost  of  material  iu  forms  4nd  framing . 

90  per  cent  of  cost  of  buildings 

20  per  cent  of  cost  of  plant 

60  per  cent  of  cost  of  erecting  mixer 

Labor  mixing  and  placing  concrete 


Total  labor  and  plant. . 
Total  cost  of  concrete . 


2,628.60 

1,080.80 

828.60 

207.10 

61.90 

8,620.75 


.805 
.347 
.106 
.066 
.020 
1.152 


7.836.75 
26, 675. 06 


2.495 
8.49 
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Tablr  No.  3— Continued. 


Coat 

per  cubic 

yard. 


Total 
cost. 


.each..! 


ExravatJon  for  lock: 

21,050  oabic  yards  by  diedge 

OSaiuigs 

1,818  cubic  yards  by  picks  and  sIiovhIs  above  water 

3,4fiS  cable  yards  by  picks  and  shovels  below  water 

Cofferdam: 

439  linear  feet,  16  feet  11  inches  high linear  foo  t . . 

7,085  cubic  yards,  fill  back  of  land  wall  (inclusive  of  rnmmiug) 

2,363  cubic  yards  grading  grounds  for  car  tracks,  etc 

Lock  foundation : 

704  bearing  piles earb.. 

338  9-incb  by  12-inoh  triple-lap  sheet  piles du 

170,941  feet  B. M.  white-oak  timber per  M.. 

22,293 pounds  iron pound.. 


$3,707.06 
98.00 

1,571.88 


4,980.32 
1,170.97 
1, 260. 20 

8,226.00 

1,012.67 

6,510.05 

557.22 


$0,171 
1.00 

.296 


11.35 
.165 
.536 

4.58 
3.026 
82. 234 
.025 


It  may  be  well  to  observe  that  the  excavation  for  lock  by  pick  and  sfaovel  below 
water  was  the  material  moved  ironi  cofferdam  after  pumping  it  out.  It  was 
saturated  with  water  and  stuck  badly  to  shovels.  The  grading  of  grounds  included 
more  or  less  work  laying  car  tracks.  The  largest  part  of  material  foT  filling  back  of 
land  wall  was  hoisted  about  25  feet. 

In  the  latter  part  of  December  the  plant  and  tools  and  all  materials  on  hand  were 
stored  for  winter  and  to  await  the  appropriation  of  more  funds  for  continuing  the 
work.     Work  was  suspended  on  December  31. 

The  principal  work  remaining  to  be  done  may  be  briefly  stated  as  follows :  Build 
river  wall  of  look,  put  in  gates  and  wickets,  build  guide  cribs  to  lock,  build  abut- 
ment and  dam,  and  grade  and  pave  grounds  back  of  land  wall 

I  wish  to  testify  to  the  faithful  and  energetic  work  of  all  employees  during  the 
season.    I  think  the  efBcient  manner  in  which  Messrs.  Butler  and  l^lenniken  per- 
formed their  duties  is  worthy  of  especial  mention. 
Very  respectfully,  your  obedient  servant; 

Wm.  M.  HalL;  AssiBtant  Engineer, 

Capt.  J.  G.  Warrkn, 

Corps  of  Engineers,  U.  8,  A, 


E  E  9. 


OPEKATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  GREEN  AND  BARREN 
RIVERS,  KENTUCKY. 

For  report  of  general  project  see  page  2272,  Eeport  of  Chief  of 
EDgineers  for  fiscal  year  ending  June  30,  1896. 

The  estimate  and  project  for  the  fiscal  year  1898  contained  the  follow- 
ing items: 

Regular  force $25,309.00 

Repairs 42,503.39 

Fuel,  oil,  and  miscellaneous 3, 180. 00 

Subsistence 1,380.00 

Contingencies 3, 500. 00 

Total 75,882.39 

The  first  item  covers  payments  to  lock  hands  at  the  several  locks, 
the  regular  crews  of  the  snag  boat  and  dredge,  and  employees  in  the 
local  office  at  Bowling  Green,  and  pro  rata  share  of  salaries  in  the 
district  office  at  Louisville,  Ky.  The  second  item  is  for  the  construc- 
tion of  a  concrete  reenforcement  to  the  lower  end  of  river  wall  at  Lock 
No.  4,  Green  River;  the  reconstruction  of  dam  at  Lock  No.  2,  Green 
River,  and  the  necessary  current  repairs  to  the  locks,  boats,  buildings, 
etc.  The  purpose  of  the  other  items  is  indicated :  "  Subsistence  "  being 
for  the  crew  of  the  snag  boat  while  in  commission. 
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During  the  year  the  roenforcement  at  Lock  No.  4,  Green  River,  was 
complete,  and  a  portion  of  the  dam  at  Lock  ^o.  2,  Green  River, 
reconstructed,  and  the  several  locks  and  their  approaches  kept  free 
from  obstructions  by  the  snag  boat  and  dredge.  The  details  of  the 
year's  work  are  set  forth  in  the  report  of  Mr.  D.  A.  Watt^  assistant 
engineer,  appended  hereto. 

Expenditures  during  the  year  were  as  follows: 

Detailed  statement  of  expenditures  mctde  in  oonneotion  with  the  work  of  operating  and  eare 
of  the  locks  and  dams  on  Green  and  Barren  rivers f  Kentucky,  during  the  fiscal  year 
ending  June  SO,  1898, 


Dftte. 

Voucher. 

To  whom  paid. 

For  what  paid. 

Amount. 

1897. 

Jniy 

1 
2 
8 
4 
5 
6 
7 
8 
9 
10 
11 
12 
18 
14 
15 
16 
17 
18 
U 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
81 
82 
33 
34 
35 
86 
37 
88 
39 
40 
41 
42 
48 
U 

46 
46 

I 
2 

8 

4 
5 
6 
7 
8 
9 
10 
11 
12 

•   1! 

15 
16 
17 

Payroll         

Services - 

$1,566.15 
425.95 

do 

do 

1 

do 

do 

80.00 

.    .     do       

do 

60.96 

do 

.....do 

667.75 

do 

do 

58.30 

do : 

do 

871.74 

do 

do 

224.40 

do            .                         

do 

892.78 

do 

do 

285.50 

do 

.....do 

95.00 

...   do 

95.00 

do 

do 

95.00 

do 

do 

4.50 

Randoloh  Clark  Brv ant  ...-.     ....... 

Timber 

092.22 

Brown  &Golbam. ............ ........ 

Broken  atone 

7J0.50 

R.  W.  Covington 

Rent 

20.00 

Payroll 

Services 

302.14 

Charles  G-.  IHvenport 

Oak  lamber 

1,012.50 

Bandolph  Clark  Bryant 

Timber 

989.87 

Aberdeen  Coal  and  Mininf;  Co 

The  Ahrens  &  Ott  Maiiufacttiriujc  Co. 

East  Tennessee  Telephone  Co 

John  P.  Morton  &  Co 

Towing 

92.47 

Fittings,  et« 

72.46 

Telephone  service 

60.00 

Stationery 

55.25 

Bridges  Strassel  Co 

GUss.... 

52.89 

J.  p.  Win  Co 

Lumber  .................... 

38.20 

Kecktenwald  Bros 

Scuppers,  etc 

Irt.  10 

Oueen  City  Supply  Co 

Sappiies 

17.62 

Knterprise  BraHS  Mannfactnrine  Co.. 
PhilA.Vogel  &  Sons 

Stair  railings 

17.20 

Packing,  etc 

8.73 

Koemer  Bros 

Shingles 

7.00 

Albrecht  &  Heick 

Iron,  etc 

6.17 

The  Lunkenheimer  Co 

Lnbricator,  etc 

5.45 

Peter  Bitser 

Bricks 

2.25 

McKibbin  Bros 

Supoliea 

76.14 

Ja«.  F.Phillips 

Coif..!!.. .::::;:;:;.. ::. 

56.68 

A.  Batton  &Son 

Supplies 

87.12 

W.  G.  Daughtry 

SuDsisteuce  supplies 

Ice 

81.96 

Northern  Lake  Ice  Co 

21.24 

W.  A.  Gaenther  &  Sons 

Lime 

16.80 

W.B.  Belknap  &  Co 

Hardware 

12.84 

Peaslee-Q-anlbert  Co 

Globes,  etc. 

5.40 

Chas.  Hegewald  Co 

Boiler  tiles 

8.60 

BowUng  Green  Ice  and  Cold  Storage 

Co. 
SnlaerYogt  Machine  Co 

Ice 

7.75 

Repairs,  etc.... 

76.06 

M.  M.  Bnck  Manufacturing  Co 

M.  A.  Sweeney  Co 

Hardware 

1, 084. 55 

Anguiit.... 

Repairing  snag  boat 

599.65 

J.  G.  Warren,  captain,  Corps  of  Engi- 
neers. 
PavroU 

4.56 

Services 

435.50 

....'.do 

95.00 

do 

do 

95.00 

do 

do 

05.00 

do 

do 

95.00 

do 

do 

05.00 

do 

do 

816.06 

do 

do 

685.67 

do 

do 

80.00 

do 

do 

62.61 

do 

do 

279.97 

do 

do 

480.00 

Henry  Blackburn  

do 

12.46 

Commercial  Wood  and  Cement  Co  ... . 
Randolph  Clark  Bryant 

Cement.... 

8,034.00 
742.90 

Timber 
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1995 


Detailed  eiaiemeni  of  expendUwree  made  in  oennectian  toiih  the  work  of  operating  and  care 
of  the  locke  and  dame  on  Oreen  and  Barren  rivers,  Kentnokjff  etc.— Continued. 


Dftte. 

Yoaoher. 

To  whom  paid. 

For  what  pSdd. 

Amount. 

1887. 
Aagast.... 

18 
19 
20 

n 

82 
28 
24 
25 
26 
27 
28 
29 
80 
81 
82 
1 
2 
8 
4 
6 
0 
7 
8 
9 
10 
11 
12 
18 
14 
15 
10 
17 
18 
19 
20 
21 
22 
28 
24 
25 
26 
27 
28 
29 
80 
81 
82 
83 
84 
86 
86 
87 
88 
89 
40 
41 
42 
43 
44 
46 
46 
47 
48 
49 

10 
11 
12 
18 

H.C.  Threlkel 

Oaktimber   ............ 

$427.56 
189  29 

W.O.Daoghtrr 

Subsistence  supplies 

Linoleum,  etc ..., ...». 

The  J.  T.  Burenart  Co 

176.38 

W.  H.  McKnif  ht  Sons  &  Co 

Shades,  etc 

04  SO 

Jae.  F.  PhiUiiS 

Coal 

51  00 

G-.  F.  Sticknev 

Travelinip  exDensos 

61  38 

Geo.L.  Voeel 

24  34 

Green  River  Coal  and  Miniufc  Co 

TheOtin  Hidden  Co 

Coal 

19.25 

Stair  plates 

18  04 

J.N.  Martin,  jr 

Tra  veiinir  exnenses ......... 

9  39 

John  Tjankfonl 

do   ..... 

8  85 

Favorite  Ice  and  Coal  Co 

loo 

2.66 

K.T.  O'Brien 

Servioes 

1.95 

Model  Meat  Market.  T.  J.  Jones, prop. 
Eigenmann,  HoUerbnoh  &  Co ........ . 

Beef 

1.85 

Sand 

165  50 

September. 

Pay  toll 

Servioes 

801.53 

^do 

....  do  ......  ...........  .. 

380  33 

do 

.....do  ...................... 

95  00 

do 

.....do 

95.00 

do 

...,  do 

95  00 

do 

do 

95  00 

Jas.  Clark,  fr.,  &  Co 

Eleotrlo-ligh t  plant 

915.00 

S.  S.  Overstrt'et 

Services. r    .T. I 

48.00 

Payroll 

do 

96.50 

do 

do 

872.50 

do 

do 

296.20 

do 

do 

876.17 

do 

.....do 

331.56 

do 

do 

135.90 

do 

do 

28.20 

do 

19.05 

do 

do 

11.10 

Charl^w  Q-.  Pavenport 

Lumber 

1,620.00 

Randolph  Clark  ](ryant 

Retained  percentage 

Coal 

802.70 

L.R.Maddoz&Co.. 

117.09 

W.  G.  Danghtry 

Subsistence  supplies 

Coal 

92  83 

Aberdeen  Coal  and  Mining  Co 

Frederick  Diehl 

72.92 

Statlonety 

68.67 

Meat ..  ..          

23  21 

J.  B.  Speed  ft  Co 

Cement,  eto 

20.36 

R.  W.  Covington 

Rent 

20.00 

do 

.    do 

20.00 

Gtoher  A.  Son 

Oil  tanks,  ete  ...'. 

18.30 

Bvanffvilie  Oil  Co 

17.04 

A.  Button  ftSon 

Brooms, etc            .  ■  ...... 

16  00 

SamM.Baaer 

Apollinaris water 

11.60 

Thomaii  Walker 

Services 

11.40 

Green  River  Coal  and  Mining  Co 

Frank  Tardy 

Coal 

10.90 

Brooms,  eto 

10.20 

Clarence  Carter,  roaster 

Traveling  exnenses ......... 

4.01 

Aberdeen  Coal  and  Mining  Co 

Milton  W.Barkhonse...... 

Coal 

170. 21 

Supplies 

87.06 

W.  B.  Belknap  &  Co 

Hsrawaro                          .... 

50  39 

Kanftnan,  Stitrns  (k  Co 

Pillowcasea.  etc    .- 

40.06 

D.  Lyon  Skiff  Co 

Skiffs .' 

40.00 

James  F.  Nutty,  chief  clerk 

Travel  in  IT  exnenses  ........ 

15  81 

Courler^onmal  Job  Printing  Co 

Peaalee-Gaulbert  Co 7. 

Stationery 

11.20 

Supplies - 

137. 75 

Payroll 

Services  

1.H5 

.r?^.;;:;:;:;"::::;::"::::";;:;:; 

do 

6  60 

do 

do 

52.45 

do 

do   

11  66 

J.  p.  Will  Co 

Drawiuff  case 

65.00 

Evansville,  Ohio  and  Green   River 
Transportation  Co. 

.50 

Stationery 

21.63 

October.... 

Payroll™ 

Services 

17  70 

do 

do 

285.00 

do 

484.64 

do 

do 

186  44 

do 

do 

47.46 

do 

do 

867  62 

do 

409.69 

do 

do 

855.11 

do 

do 

103.06 

do 

do 

112.80 

do 

do 

2.40 

do 

8.70 

....  do  

do 

.90 

Digitized  by  LnOOQlC 


1996   REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

Detailed  ataiement  of  ejrpcMditureM  made  in  conneefi&n  with  the  work  of  operating  and  eare 
of  the  locks  and  dame  on  Green  and  Barren  rivers,  Kentucky ^  etc-^Continned. 


Dftte.      I  Voucher.^ 


To  whom  pftid. 


1887. 
October. 


yovembor. 


14 
15 

1<  , 

17 

18 

19  I 

20 

21 

22  ' 

23 

24 

25 

26 

27 

28 

211 

30 

81  , 
32 

33  I 

34  I 

35  ' 
3« 

I 
37 
38 
30 

41  1 

42 

43 

44 

45 

40 

47 

48  I 

49 

"I 

3 

4 
5 
6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
28 
24 
26 
26 
27 
28 
29 
30 
SI 
82 
33 
84 


For  what  paid. 


Payroll S<'rvlr 

do 

flu 

....i\o 

....do 

do 

...  Uci 

do...  

do 

....do 

AlH>nleeii  Coal  and  Milling  Co 

StJiDdiird  Oil  Co 

W.G.  DauKhtrv 

R.W.Covlmfloii 

I^vi  Morij^BB,  t'liKiiH'cr 

Morris  Machine  Worka 

K.  M.  CiiDningham 

J.  G.  Warren,  captain,  Corpa  of  Engi- 
neers. 

J.  P.  Lynch,  clerk 

Holt  ft  Brandon  Ice  and  Cold  Storage 
Co. 

Saat  Tennessee  Telephone  Co 

K.  Sweeney 

Walter  N.  Escott 

Baltimore  and  Ohio  SoiirliwcMtrrn 
Railway  Co. 

The  Western  Union  Telej^mpli  Co 1  Telpgrnins 

The  Todd.Donigan  Iron  Co ,    ^»-'  > — "'••- ~ 

J»«.  F.  Phillips 

JobnH.G.  watts  dniftanian 

Postal  Telegraph  Cabio  Co 

Geher  A  Son 

Favorite  Ice  and  Coal  Co 

Alex.  Morgan 

Payroll 

Th«  Ahrens  &.  Ott  Manufacturing  Co. 

A  Button  A  Son 

W.  B.  Belknap  &  Co 

Blwood  Wingfleld.  de<;k  hand 

Milton  W.  Barkhoiine 

S.  A.  Bishop,  watchman 

J.  N.Martin,  jr..  clerk 

G.  F.  Stickney,  anat.  engineer 

Payroll 

....do 

...do 

do 

do 

....  do 

...do 

....do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

D.W.  Dame 

Lotiis  Haas,  deck  hand 

The  Bncyras  Co 

R.  W.Covington 

Payroll 

L.  R.  Maddox  &  Co 

Johnaon  &  Hill 

Aberdeen  Coal  and  Mining  Go 

Model  Meat  Market 

J.  L.  Cole 


«u» 

....do 

....do 

....do 

....do 

do 

....do 

....do 

....do 

Coal 

OU 

Subsistence  su|  plies . 

Rent 

Traveling  expenses. . . 

Pump  glind 

Timber 

Mileage 


TraTeling  expenses. 
loe 


Telephone  service 

Stove  liners 

Photographic  supplies. 
Transportation 


6<H>.L.  Vogel 

86     The  Wolla  Ufht  MannfHcturing  Co. . 

37  Bamet  J.  Moroh<«d 

38  Evanaville,  Ohio   and  Green  River 

Transportation  Co. 


W  lieelbarrows 

Coal 

Traveling  expenses 

Telegrams 

Hardware 

loe 

Services 

....do 

Fittings,  etc 

Supplies 

Haatl  ware 

Traveling  expenses 

Supplies 

Traveling  expenses. . . . 

do 

....do 

Services  

....do 

....do 

....do 

do 

do 

....do 

....do 

do 

....do 

...do 

....do 

do 

....do 

...do 

do 

.....do 

do 

do 

.....do 

do 

Traveling  expenses .... 

Dredge  iMits 

Rent 

Servioea 

Coal 

Boom 

Coal 

Beef,  mntton,  and  pork. 

Beef 

do 

Wells  lighto 

Beef 

Transportation 


AjDoant^ 


f3.15 

8.eo 

28.70 

05.00 

05.00 

06.00 

05.00 

06.00 

802.  IS 

774.84 

82.07 

02.48 

50.88 

20.00 

3.10 

8.00 

1,348.50 

0.12 

1111 
80.00 

00.00 
0.40 
6.08 
7.00 

1.00 

78.75 

20.80 

17.51 

3.80 

8.73 

2.00 

4.06 

4.50 

107.00 

40.48 

6.50 

4.82 

0.45 

4.02 

4w35 

63.07 

704.88 

06.00 

05.00 

8.00 

05.00 

05.00 

2M6.00 

76.50 

115.00 

882.77 

142.60 

803.77 

470.10 

771.00 

161.06 

201.82 

82.06 

863.40 

8.40 

81.86 

8.00 

4.82 

47.00 

20.00 

607.08 

80.60 

15.00 

160.70 

32.07 

11.10 

27.46 

816lOO 

86.17 

.60 


Digitized  by  VjOOQiC 


APPENDIX  E  E — BEPOBT  OP  CAPTAIN  WARBEN. 


1997 


DekUled  $tatement  of  expenditures  made  in  oonneeiion  with  the  work  of  op*rating  and  oare 
of  the  loeke  and  datne  on  Green  and  Barren  rivore,  Kentucky,  etc. — Continaed. 


Dmte. 


Voaoher. 


To  whom  pftid. 


For  whftt  paid. 


Amoonk 


1897. 
Hovember 


DeoemlMr. 


1888. 
J»iiiuwy. 


W.  B.  Belknap  &  Oo. . . . 
Nortbem  Lake  Joe  Go  . 
B.  Cohron 


Pat  Grady. 

Bedford,  Weikel  dc  Nugent 

Courier-Journal  Job  Pnnting  Co  . 

Frederick  Diehl 

PayroU 

....do 

....do i 

....do .•: 

....do 

....do 

....do 

....do 

...do 

W.  B.  Belknap  &  Co 

Payroll 

....do 

....do 

.....do 

....do 

....do 

....do 


Chaa.  Hegewald  Co 

PayroU 

Fred  W.  Keiaker  &  Son 

Model  Meat  Market 

J.  &.  Warren,  captain,  Corps  of  Engl- 


SnppUea 

loe 

Beef 

Serrioes 

Gravel 

Paper 

Stationery 

Servioea 

....do 

do , 

-...do 

....do 

do 

....do 

do 

do 

Trnoka 

Serrioea 

....do 

....do 

do 

....do , 

....do 

....do 

....do 

Bulkheada,  etc. 

Servicea 

Furnitore 

Beef 

MUeage 


W.  ▲.  Gnentber  A  Sons 

Cbaa.R.Back 

Willie  MarsbaU 

Jobs  Faanaoht 

y.  D.  Fulkeraon 

G.W.Cook 

W.G.Daagbtry 

C.  A.  Koater . 


W.G.Daogbtry 

L.B.Mad<fox£Co 

R.  W.  Covington 

Payroll 

Park  City  Coal  Co 

Aberdeen  Goal  and  Mining  Co., 

Favorite  Ice  and  Coal  Co 

Snlaer-Vogt  Machine  Co 

M.  M.  Buck  Manufacturing  Co. 
Loniaville  and  Nashville  K.  K  . 

The  Todd-Donigan  Iron  Co 

Carr&Stone 

Peaalee^aolbert  Go 

McKlbbinBros 

Model  Meat  Market 

Standard  Oil  Co.. 


W.  B.  Belknap  &  Co 

Holt  A.  Brandon  Ice  and  Cold  Storage 
Co. 

GW.Bivens , 

Milton  W.  Barkbouse 

Payroll 

Jaa.ClarkJr.,&Co 

W.  B.  Belknap  &  Co 

M.  M.  Buck  Manufacturing  Co 

A.H.McKinley 

A.D.Eig»by 

Payroll 

.....do 

do 

do 

do 

do 

do 

do 

B.  T.  Williams,  master  steamer' J.  C. 

Keir. 
PayroU 


Timber 

Services 

...do 

do 

Turkey , 

Beef 

Subsistence  supplies. , 

Flags 

Pork 

Coal 

Rent 

Services 

Coal 

Stone  and  coat 

Ice 

Condenser  pipes 

Supplies 

Transportation , 

Supplies 

Prayage 

Lanterns,  etc 

Subsistence  supplies . 

Meat .:..... 

Oil 

Supplies,  etc 

Ice 


Services 

Supplies 

Services 

Annunciator  . 

Iron 

Die,  etc 

Services 

.....do 


.....do 

....do 

do 

...do 

do 

do 

....do 

do 

Transportation . 


Services  . 
.....do... 


8152.00 

7.28 

17.10 

34.50 

220.80 

8.50 

4.20 

760.00 

489.35 

458.70 

181.95 

17.10 

12.90 

3.67 

16.38 

35.18 

12.75 

538.25 

285.00 

05.00 

05.00 

05.00 

05.00 

05.00 

287.70 

330.74 

820.67 

122.40 

6.75 

0.12 

29.55 
22.50 

3.30 
22.50 

2.48 

8.06 

250.99 

24.60 

6.00 
83.17 
20.00 
34.00 

4.50 

1,758.11 

.70 

57.00 

23.11 

8.41 
25.30 

2.5U 
32.02 
26.90 
11.15 
25.90 
60.45 
74.65 

10.65 
65.28 

4.50 
10.50 

8.89 

8.00 
19.50 

3.64 

787.99 
285.00 
250.50 
95.00 
174.30 
05.00 
95.00 
05.00 
.28 

4S.46 

70.80 


Digitized  by  LnOOQlC 


1998      KEFOBT   OF  THE   CHIEF   OF   ENGINEERS,  U.  8.  ABMT. 

Detailed  Btatement  of  e^prnditures  mcufe  in  connecHa*  with  ike  work  of  operating  and  tare 
df  the  loeke  and  dame  em  Green  and  Barren  rivere,  Kentnokfff  ete, — Cootinaed. 


Dftte.       Yonoher. 


To  whom  paid. 


For  whMt  p«id. 


JaBoary. 


"Febmurj. 


Mwoh. 


April. 


24 


Ch»rlM  G.  DRTonport 

do 

Indiana  Forge  and  Boiling  Mill  Co . . 

iLW.Oovlngton 

W.G.DauKbtry 

Model  Meat  Market 

East  Tennenaee  Telephone  Co 

L.&Maddox&Co 

The  Cincinnati  Hallway  Supply  Co.. 

Standard  Oil  Co 

Park  City  Coal  Co 

Aberdeen  Coal  and  Mining  Co 

PayroU 

....do 

W.  B.  Belknap  &  Co 

PayroU 

do 


Oaktlmbar 

Retained  percentage. . 

Iron 

Bent 

Subaiatenee  aapplioa  . 

Meat 

Telephone  aervioe  .... 

Coal 

Bope,eto 

ouTT. 

Coal 

do. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Tele- 


Postal  Telegraph  Cable  Co  .. . 
Cnmberlana    Telephone    and 

graph  Co. 

Charley  Bright 

R.H.  Sands 

RW.  Covington 

O.  F.  SUckney,  assistant  engineer 

T.B.  Hopkins  StBro 

W.G.Danghtry 

W.  8.  (Xverstreet,  master 

Jas.Clark.jr.,&Co 

Brown  ftColbuxn 

Standard  Oil  Co 

Aberdeen  Coal  and  Mining  Co 

Peaslee-Ganlbert  Co 

F.  C.  Nonemaoher 

LooisTille  and  KaahviUe  Railroad  Co . 
LooisTille,  BvansylUe  and  St  X^oois 

Consolidated  Railroad. 
Holt  A  Brandon  loe  and  Cold  Storage 

Co. 
Bowling  Green  loeand  Cold  Storage  Co 

J.H.  Rammage 

Payroll 

do 

do 

do 

.....do 

.....do 

do 

do 

Pullman  Palace  Car  Co 

The  Western  Union  Telegraph  Co 

Aberdeen  Coal  and  Mining  Co 

W.G.Danghtry 

Model  Meat  Market 

Park  CJity  Coal  Co 

R.  W.  Covington 

R.  H.  Sands 

C.  M.Maddox  &Co 

Oliver  Johnson 

Frederiok  Diehl 

Chaa.  E.  Beecher 

RoemerBroe 

Phil  A.  Vogel  A.  Sons 

PayroU 

....do 

.....do 

do 

.....do 

do 

.....do 

do 

Park  City  Steam  Laundry  Co 

R.  W.GovlngUm 


Servioea... 

do 

Wire  doth. 
Services.... 

.....do 

.....do 

....do 

do 

do 

....do , 

.....do 

....do 

Telegram.. 
Telegrama. 


Serricea. 

do... 

Rent.. 


Traveling  expenseo  . 

Tinsmith  woriL 

Supplies , 

Traveling  expenses. . 

SappUeM,eto 

A8npan,eto 

ou..!7r. 

Cold 

SnppUes , 

Blank  book,  etc 

TransportaUoB 

do 


loe. 


..do 

Servioea 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

...do 

Transportation . . . . 

Telegrama 

Coal 

Supplies 

Coal!.'.".'.'."II"*;iI.' 

Rent 

Servioea .t. 

Coal 

Servioea 

Paper 

Stamps 

Lumber,  eto 

Supplies 

Services  

....do 

-...do 

....do 

....do 

....do 

....do 

....do 

Laundry  work 

Rent 


$850.a 
3M.97 

u.n 

20.00 

114.70 

26.  tS 

00.00 

10.12 

282.68 

22.70 

4.60 

187.76 

7.25 

23.10 

2.20 

675.00 

612.18 

92.40 

288.00 

05.00 

05.00 

97.70 

98.60 

145.40 

.45 

1.07 

9.45 

.60 

20.00 

2.00 
K.00 
84.49 

5.74 

2.25 
21.12 

7.91 
87.83 

8.00 
10.60 

6.82 

8.75 

7.89 

2.40 

12.60 

490.83 

285.00 

205.50 

95w00 

140.00 

96.00 

95.00 

139.85 

1.00 

.74 

52.65 

58.84 

25.29 

4.50 

20.00 

8.60 

isrio 

2.10 

2.30 

.90 

27.67 

12.00 

285.00 

163.68 

97.40 

140.00 

96.00 

96.00 

95.00 

486.15 

7.67 

20.00 


Digitized  by  LnOOQlC 


APPENDIX  E  E — ^BEPOBT  OP  CAPTAIN   WAEBEH. 


1999 


Detailed  Miaiemeiit  of  expenditures  made  in  oanneotion  with  the  work  of  operating  and  care 
of  the  locks  and  dame  on  Chreen  and  Barren  rivere,  Kentucky,  etc — ^CoDtinued. 


Dfttew 


Yonoher. 


To  whom  pftiid. 


For  whai  paid. 


Amonnk 


1898. 
April.— 


May. 


Jane.. 


11 
la 
13 
14 
16 
16 
17 
18 
1 
2 
8 
4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 


W.  O.  Banghtry 

East  Tennesaee  Telephone  Co 

CM.  Maddoz  &  Co 

Park  City  Coal  Co 

J.  B.  Speed  A  Co 

Conrier-Jottxnal  Joh  Printing  Co 

Peaslee-Ganlberii  Co 

W.  B.  Belknap  &  Co 

Courier-Joomal  Job  Printing  Co 

J. N.Martin,  jr.,  clerk 

O.  F.  StJokney,  anaistant  engineer 

SyansYllleand  Bowling  Oreen  Packet 
Co. 

The  Ahiena  &  Ott  Manufacturing  Co. 

Payroll 

.....do , 

do 

Kentucky  Scale  Co 

R.W.Conngton 

John  C.  Le^tm  Co 

F.  C.  Nunemacher 

PayroU 

...7.do 

do 

do 

do 

O.  F.  Stiokney,  assistant  engineer 

The  Bvansvifie  and  Bowling  Green 
Packet  Co. 

F.  C.  Nnnemaoher 

Chas.  Hegewald  Co 

Brown  d&Colbum 

W.B.  Belknap  &  Co 

BoemerBroB 

Milton  W.  Barkboune 

The  Cincinnati  Railwa\'  Supply  Co. . . 

Model  Meat  Market 

Payroll 

J.  P.  Lynch,  clerk 

Payroll 

.....do 

do 

do 

do 

do 

Ph]lA.Vogel&  Sons 

Model  Meat  Market 

F.L.Kister,Jr 

Model  Meat  Market 

W.a.  Danghtry 

R.  W.  Covington 

M.  Fleming 

Favorite  Ice  and  Coal  Co 

Louisville  Pillow  Co 

Aberdeen  Coal  and  Mining  Co 

J. B. Speeds  Co 

Grainger  &  Co 

Frank  Tardy 

Bowling  Green  Ice  and  Cold  Storage  Co 

Peaslea-Gaulbert  Co 

Jerry  Wilson 

W.  B.  Belknap  &  Co 

do 

8. Semonin, master, steamer  Eleanor.. 

Henry  M.  Robert,  colonel.  Corps  of 
Bngineera. 

J.  G.  warren,  captain,  Corps  of  Engi- 
neers. 

Model  Meat  Market 

Frederick  Diehl 

GeherftSon 


Supplies 

Telephone  service .. 

Coal. 

do 

Lime 

Paper , 

Supolies 

Job  printing 

Traveling  expenses. 

do 

Freight 


Water-closet  bowl . . 

Services 

....do 

....do 

Platform  scale 

Rent 

Sheets 

Sapi»lies 

Services  

....do 

....do 

....do 

....do 

Traveling  expenses. 
Freight  uiarges  .... 


Job  printing 

Fire  brick,  etc 

Escape  pipe,  etc 

Sapplies 

Lumber 

Pipe  stocks 

Crib  spikes 

Subsistence  supplie.s . 

Services 

Traveling  expenses. . 

Servicea 

do 

do 

.....do 

.....do 

....do 

Packing 

Beef 

Doors,  etc 

Beef 

Supplies 

Rent 

Tableware 

Ice 

Mattresses,  etc 

Coal 

Salt 

Operating  spar 

Supplies 

Ice 

Supplies 

Services  

Supplies 

Slight  charges 

Mileage 


.do. 


Stationery 

Water  buckets,  etc. 


$7.60 
60.00 
22.92 

4.50 
10.80 

4.50 
886.10 
17.85 
11.50 
14.50 
10.45 

2.10 

10.00 

99.60 

289.00 

495.86 

42.00 

20.00 

61.00 

10.45 

95.00 

140.00 

105.80 

102.80 

95.00 

11.57 

L80 

24.80 

64.80 

33.08 

30.73 

6L75 

16.00 

218. 86 

15.25 

375.00 

18.71 

95.00 

96.00 

181.66 

96.00 

96.00 

547.38 

10.76 

14.18 

4.90 

4.68 
74.78 
20.00 

6.00 

L26 
19.00 
47.71 

4.80 
16.00 
17.22 

3.00 
18.78 

9.33 
82.53 
90.96 
.26 
44.16 

9.48 

16.76 
2.93 
13.16 


Total  expended.. 


64,779.61 
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AMOUNTS  AND  DATES  OF  APPROPRIATIONS  AND  ALLOTMENTS. 

Appropriation. 

August  11, 1888 $135,000.00 

AUotmentB. 

January  4, 1889 $167,112.00 

July  20,  1889 139,110.00 

July  17,  1890 63,783.47 

July  16.  1891 77,807.26 

July  15,  1892 46,264.26 

July  15,  1893 49,730.88 

July  13,  1894 25,927.23 

January  26,  1895 6,000.00 

July  20, 1895 51,080.31 

September  2,  1896 77,684.35 

July  23, 1897 57,459.61 

Total 886,859.87 


report  of  mr.  d.  a.  watt,  assistant  bnoinesr. 

United  States  Engineer  Office, 

Bowling  Green,  Ky,,  Jnne  SO,  1898, 
Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  uertain- 
ing  to  operating  and  care  of  canals,  etc.,  Green  and  Barren  rivers,  during  the  fiscal 
year  enaing  June  30,  1898 : 

LOCK    NO.  1,  GREEN  RIVER. 

General  tooriip.— Painted  both  seta  of  look  gates  and  whitewashed  the  fences  and 
outbuildings  twice  during  the  year,  and  renewed  the  tin  gutters  on  the  roofs  of  the 
two  lock  hou8es. 

Highest  water  occurred  April  2, 1898,  the  upper  gauge  reading  34.3  feet.  Lowest 
water  occurred  above  the  dam  from  October  10  to  13,  1897,  inclusive,  the  upper 
gauge  reading  4.4  feet:  and  below  the  dam  October  7, 1897,  the  lower  gauge  reading 
2.1  leet.    The  lock  walls  were  submerged  forty-nine  days  during  the  year. 

LOCK    NO.  2,  GREEN  RIVER. 

Bepaire  to  dam.—A  section  of  dam  207  feet  long  has  been  rebuilt  complete,  and  the 
lower  slope  and  apron  of  a  section  of  the  old  dam,  67  feet  long,  has  been  remodeled 
to  correspond  with  the  new  work.  The  new  structure  is  a  slope  dam,  having  an 
apron  on  tbe  lower  side,  consisting  of  timber  cribs  filled  with  stone.  It  is  constructed 
of  sawed  timber  throughout,  and  is  founded  on  rook,  and  has  an  average  height  of 
about  13i  feet. 

The  dam  has  a  total  width  of  56  feet  4  inches,  divided  as  follows :  Upper  slope,  19 
feet  3  inches ;  lower  slope,  22  feet  1  inch ;  apron,  15  feet.  The  frame  of  the  dam  con- 
sists of  12  by  12  inch  timber,  laid  without  notching.  The  apron  is  sheathed  with 
10-inoh  oak;  the  lower  slope  with  6-inch  oak;  the  upper  slope  with  a  double  lap  of 
3-inch  oak,  breaking  Joints,  and  the  upper  breast  with  a  double  lap  of  2-inch  oak, 
breaking  joints.  The  dam  was  filled  with  1,617  cubic  yards  newly  quarried  stone 
and  wil£  1,823  cubic  yards  filling  from  the  old  df\m  and  slate  wheeled  in  barrows 
from  the  loose  slat^  beds  below  the  dam.  The  entire  section  was  inclosed  on  the 
upper  side  with  a  cofi'erdam  and  built  continuously.  The  cofferdam  was  double- 
walled  and  was  built  extending  about  60  feet  beyond  the  new  work,  and  has  been 
removed,  with  the  exception  ot  about  120  linear  feet  at  the  end,  partially  inclosing 
the  section  of  the  old  dam  yet  to  be  rebuilt.  To  give  additional  stability  during  the 
high-water  season,  325  cubic  yards  of  stone  were  placed  on  the  upper  slope  of  the 
dam,  at  the  junction  of  the  old  and  new  work,  and  on  the  cofferdam. 

The  following  materials  were  on  hand  at  the  beginning  of  the  fiscal  year: 

Gum  timber feet  B.M..  134,828 

White  oak  timber do....     78,576 

Yellow  pine  timber do....     65,333 

Iron,  spikes,  etc pounds..    47,583 
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The  following  materials  were  received  during  the  year : 

Gum  timber feetB.M..   122,452 

White  oak  timber do 179,410 

Yellow  pine  timber do 206,454 

Poplar  timber do 9,856 

Stone cubic  yards..      1,942 

all  of  which,  with  the  exception  of  the  stone,  were  contracted  for  the  preceding  year 
and  were  included  in  the  outstanding  liabilities  for  that  year. 
The  following  materials  were  used  in  the  work : 

Timber: 

Frame  of  dam,  12  by  12  inch  gum  timber feet  B.  M..  183,552 

Frame  of  dam,  12  by  12  inch  yellow  pine do....     19,776 

Sheathing,  white  oak  timber do....  131,667 

Cofferdam,  yellow  pine t .do 14,776 

Cofferdam,  poplar do....      4,752 

Total 359,523 

Iron: 

1  by  1  by  30  inch  crib  spikes pounds..  1,928 

f  by  f  by  22  inch  crib  spikes do 12, 129 

i  by  I  by  15  inch  crib  spikes do 2,681 

I  by  I  by  9  inch  boat  spikes do 1,000 

I  by  f  by  7  inch  boat  spikes do....  550 

Wirenailfl do....  200 

Total 18,488 

Stone cubic  yards..      3,765 

The  following  is  a  statement  of  tho  expenditures  during  the  year: 

Labor: 

ReceiYing  materials ^$353.67 

Building  cofferdam 443.99 

Removing  cofferdam 28.30 

Tearing  out  old  dam 1,040.61 

Laying  timber 1,314.24 

Filling  dam  with  stone 1,339.23 

Excavating  foundation 798.89 

Miscellaneous 892.08 

$6,210.91 

Material: 

Stone 1,650.70 

Crib  spikes 218.36 

Oil 69.65 

Coal 13.59 

Miscellaneous 117.08 

2,069.83 

Total  expehditures 8,280.24 

The  following  orders  are  outstanding  for  material  which  has  not  yet 
been  received : 

Stone $899.30 

Gum  timber 741.89 

White  oak 703.50 

Yellow  pine 288.  PO 

2,632.69 

Total 10,912.98 

General  work. — ^Painted  both  sets  of  lock  gates  and  whitewashed  the  fences  and 
outbuildings  twice  during  the  year,  and  painted  6  gates  and  18  cheek  posts. 

Highest  water  occurred  January  30  and  31,  1898,  the  upper  gauge  reading  30.5 
feet.  Lowest  water  occurred  from  September  24  to  30,  1897,  inclusive,  the  npper 
gauge  reading  6.3  feet.  The  lock  walls  were  submerged  forty-nine  days  during  the 
year. 
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LOCK  NO.  3,   6RBBN  RIYXR. 

Oenerdl  tM>rJb.— Painted  both  sets  of  lock  gates  and  whitewaBhed  the  fences  and 
oatbaildings  twice  dnrinff  the  year. 

Highest  water  occarrea  March  31, 1898,  the  upper  gauge  reading  37.1  feet.  Low- 
est water  occurred  from  September  24  to  October  6, 1897,  inolusiye,  the  upper  gauge 
reading  6.5  feet.    The  lock  walls  were  submerged  thirty-seven  days  during  the  year. 

LOCK  NO.  4,  GRSBN  BIVBR. 

Bepairs  to  river  look  wall, — A.  concrete  reinforcement  to  the  lower  end  of  the  river 
lock  wall  has  been  built  complete.  It  has  a  total  length  of  103  feet,  an  average 
height  of  33  feet,  and  contains  y88  cubic  yards  of  concrete.  This  wall  is  3  feet  wide 
on  top,  and  its  face  has  a  batter  of  7  feet  in  a  height  of  30  feet.  A  double- wall  cof- 
ferdam, 16  feet  high,  280  feet  long,  was  built  to  inclose  the  lower  end  of  the  lock, 
which  was  then  pumped  dry,  and  the  foundation  for  the  concrete  reinforcement 
excavated  down  to  solid  rock.  The  wall  was  divided  longitudinally  into  5  sections, 
making  each  section  about  20  feet  long.  The  concrete  was  deposited  in  forms  oon- 
stmctM  of  4  by  8  inch  dressed  yellow  pine  timber,  set  up  against  posts  8  by  10 
inches,  spaced  5  feet  apart,  the  lower  parts  of  which  were  sapported  at  equal  inter- 
vals vertically  by  3  6  oy  8  inch  timber  braces,  and  the  upper  part  by  4  li  inch  ti^ 
rods  anchored  in  the  masonry  of  the  old  wall.  The  tie-rods  were  in  two  sections, 
connected  by  a  tum-bnckle.  After  the  concrete  had  set,  the  enter  portions  of  the 
tie-rods  were  unscrewed,  leaving  the  turn-buckles  in  the  mass  of  concrete,  and  the 
holes  were  filled  with  concrete.  The  alternate  sections  were  filled  first,  and  after 
allowing  three  days  for  the  concrete  to  set,  the  partitions  were  removed  and  the 
intermediate' sections  filled.  The  concrete  consisted  of  1  part  Baylor's  Portland 
cement,  2  parts  washed  Ohio  River  sand,  2  parts  washed  Ohio  River  gravel,  and 
3  parts  or  clean  broken  limestone  of  a  size  to  pass  through  a  2-inch  ring.  The 
concrete  was  mixed  in  a  4-foot  cubical  mixer,  in  batches  of  about  20  cubic  feet  each. 
The  materials  were  placed  in  the  mixer  dry,  to  which  were  added  about  18  gallons 
of  water,  and  the  mixer  then  revolved  11  times.  The  concrete  was  spread  in  layers 
about  6  inches  thick  and  thoroughly  tamped.  Wells  1  foot  square,  about  10  feet 
aparty  were  formed  in  each  section  to  supply  water  to  the  concrete  while  setting. 
After  the  mass  had  thoroughly  set  these  wells  were  filled  with  concrete.  A  3-inch 
dressing,  composed  of  1  part  cement  and  2  parts  sand,  was  spread  over  the  entire 
work  to  give  a  smooth  finish.  After  allowing  the  concrete  five  days  to  set  the  forms 
were  removed.  The  following  table  shows  the  progress  made  in  mixing  and  placing 
the  concrete  in  the  wall : 


Heigbt. 

Time 

required 

to  fill. 

Materials. 

Total 

number 

cubic 

yards 

concrete. 

SeotloB. 

Barrels 

of 
cement. 

Cubic 
yards 
sfind. 

Cubic 
yards 
graveL 

Cable 
yards 
stone. 

Feet. 
81 
33 
85 
82 
85 

Hours. 

1? 

15 
11 
13 

152 
227 
246 
200 
228 

42.2 
S8.1 
68.4 
55.0 
68.8 

42.2 
63.1 
68.4 
55.6 
63.8 

68.8 
84.7 
102.6 
83.4 
05 

118 

168 
182 
148 

169 

Total.... 

1.068 

292.6 

292.6 

439 

780 

Used  for  dressing,  8  onbio  yards  concrete. 

A  blacksmith  shed,  14  feet  by  24  feet,  was  built,  and  a  deck  barge,  82  feet  long, 
8  feet  wide,  and  2^  feet  deep,  was  coustructed  to  facilitate  the  handling  of  material. 
The  lock  was  closed  to  navigation  from  August  27, 1897,  to  October  11, 1897,  inclusive. 

The  following  materials  were  on  hand  at  the  beginning  of  the  year: 

Yellow  pine  timber feet  B.  M..  29,430 

Red  oak  timber do....  38,187 

Iron  for  concrete  forms pounds..     7,243 

Iron  for  cofferdam do 11,961 

Baylor's  Portland  cement barrels..    1,120 

Broken  stone  for  concrete cubic  yards..        493 

The  following  materials  were  received  daring  the  year: 

Red  oak  timber feetB.  M..  682 

Sand cubic  yards..  331 

Oravel do....  320 

Iron pounds..  200 
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all  of  whiohy  with  the  ezoeption  of  the  iron  and  coal,  were  ordered  the  preceding 
year,  and  were  incladed  in  the  outstanding  liabilities  for  that  year  in  the  last 
Annual  Report. 
The  following  materials  were  used  in  the  work : 

Yellow  pine  timber  for  concrete  forms feet  B.  M..  40,213 

Red  oak  timber  for  cofiferdam do 3&869 

Iron  for  concrete  forms pounds..    7,448 

Iron  for  cofferdam do 11,950 

Baylor's  Portland  cement... barrels..     1,078 

Sand cubic  yards..        300 

Gravel do....        295 

Broken  stone do....        444 

Detailed  etaiemeni  of  the  total  eoet  of  the  work,  including  expenditures,  during  the 

preceding  year. 

Labor: 

Receiying  materials $415.88 

Building  cofferdam 1,032.08 

Removing  cofferdam 70.19 

Erecting  and  removing  plant.... 304.44 

Building  and  removing  concrete  forms 806. 97 

Mixing  and  placing  concrete 526.44 

Excavating  site  for  wall 94.09 

Pumping  cofferdam 404.59 

Miscellaneous 767.61 

$4,422.29 

Material: 

1,120  barrels  Saylor^s  Portland  cement,  at  $2.70 3, 024. 00 

493  cubic  yards  broken  stone,  at  $1.50 739.50 

331  cubic  yards  sand,  at  50  cents 165.50 

320  cubic  yards  gravel,  at  69  cents 220.80 

10,615  feet  B.  M.  yellow  pine  timber,  at  $17.20 182.58 

38,869  feet  B.  M.  red  oak,  at  $11 427.55 

19,393  pounds  iron 345.82 

3,819  bushels  coal 112.46 

Miscellaneous 178.82 

5,397.08 

Total 9,819.32 

Expenditures  durinp:  preceding  year — 

Labor 282.35 

Material 5,115.84 

5,398.19 

Expenditures  daring  the  year 4,421.18 

tUUng  and  grading  behind  land  wall, — ^This  work,  which  was  described  in  the  last 
Annual  Report,  has  been  completed  during  the  year.  A  retaining  wall  has  been 
built  across  the  old  mill  race,  extending  from  the  end  of  the  wing  wall  at  the  upper 
end  of  the  lock  to  the  slate  bluff  opposite.  The  wall  has  a  concrete  foundation  con- 
taining 6i  cubic  yards  of  concrete ;  66i  cubic  yards  of  mud  were  excavated  for  the 
foundation.  The  wall  contains  40  cubic  yards  of  stone.  The  mill  race  has  been 
filled  and  the  top  spread  evenly  with  6  cubic  yards  of  travel.  Two  hundred  and 
twenty-six  square  yards  of  paving,  consisting  of  thin  bedded  stone  set  on  edge,  has 
been  laid  back  of  the  lock  wall. 

General  work, — Painted  both  sets  of  lock  gates  and  whitewashed  fences  and  out- 
buildings twice  during  the  year.  Cut  ditches  and  graded  hillside  to  carry  off  rain 
water,  and  graded  the  slope  back  of  the  warehouse,  handling  in  all  271  cnbic  yards 
of  earth  and  stone.  Unloaded  from  barge  and  stored  in  warehouse,  pump,  boiler, 
tools,  etc.;  renewed  the  tin  gutters  on  the  lock  master's  house;  built  172  linear 
feet  of  woven- wire  fence  along  the  public  road  south  of  the  warehouse;  placed  an 
iron  ladder  in  the  recess  in  the  lock  wiJl  below  the  lower  land  gate;  placed  battens 
in  the  wicket  openings  in  the  gates  where  the  timber  had  worn  away,  and  made 
minor  repairs  to  the  dam. 

Highest  water  occurred  January  26,  1898,  the  upper  gauge  reading  29.3  feet; 
lowent  water  occurred  from  October  14  to  October  20,  1897,  inclusive,  the  upper 
gauge  reading  5.6  feet.    The  lock  walls  were  submerged  twenty-four  days  durmg 
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LOCK  NO.  1,  BARRSN  RIVKR. 

Omeral  tporfc.— Painted  both  sets  of  look  Rates  and  whitewashed  fences  and  ont- 
.baildings  twice  during  the  year;  plaoed  500  cnbio  yards  of  hickory  lathe  tamings 
on  the  upper  slope  of  the  dam,  to  stop  the  leaks  in  same;  renewed  the  tin  gattera  on 
the  roofs  of  both  lock  houses. 

Highest  water  occurred  January  25, 1898,  the  upper  gauge  reading  20.6  feet;  lowest 
water  occurred  October  9  and  10,  1897,  the  upper  gauge  reading  4.8  feet.  The  lock 
walls  were  submerged  three  days  during  the  year. 

U.  8.  SNAG  BOAT  WM.  PRESTON  DIXON. 

BepaUrs  to  9nag  boat. — ^The  machinery  has  been  thoroughly  overhauled  and  painted, 
the  main  deck  calked,  new  liners  placed  in  fire  fronts,  furnace  fire  beds  rebuilt, 
boilers  replastered,  wheel  rerireted  and  provided  with  new  bucket  planks;  and  the 
boat  has  been  repainted  as  follows:  HuD,  shears,  stacks,  knees,  stationary  fenders, 
lower  bulkheads,  forward  cabin,  stateroom  floors,  boiler-deck  guards,  boiler  and 
hurricane  deck  railings  and  nosings,  and  smokestacks. 

Operating  tnag  boat, — The  snag  boat  has  been  in  commission  two  hundred  and  sixty- 
one  days  ouring  the  year.  In  addition  to  the  regular  snagging  operations  the  boat 
has  been  engaged  in  towing  dredge,  scows,  barges,  and  derrick  boats  between  the 
several  locks,  m  making  a  trip  to  Louisville,  where  an  electric  lighting  plant  was 
installed,  ana  in  acting  as  tender  to  the  dredge  for  six  days  at  Boat  Island  and  Cow 
Ford  on  Barren  River.  The  crew  of  the  snag  boat  loaded  172,875  feet  B.  M.  timber 
on  barges,  unloaded  150,000  feet  B.  M.,  and  assisted  in  unloading  105,173  feet  B.  M. 
The  crew  oacked  the  dam  at  Lock  No.  1,  Barren  River,  with  500  enbic  yards  hickory 
lathe  turnings,  the  cofferdam  at  Lock  No.  4,  Green  ^ver,  with  300,  and  the  coffer- 
dun  at  Lock  No.  2,  Green  River,  with  400  cubic  yards.  The  crew  also  assisted  in 
filling  the  last  section  of  the  concrete  reeuforcing  wall  at  Lock  No.  4.  Green  River, 
and  m  removing  the  cofferdam  at  the  lower  entrance  to  that  lock.  Fifty-three  old 
piles  and  20  caps  were  pulled  and  removed  from  the  shore  side  of  the  upper  entrance 
to  Lock  No.  2.  During  the  year  the  snag  boat  ran  7,085  miles.  The  snagging 
operations  during  the  year  were  as  follows: 


Snags  re- 
moved. 

Trees 
out. 

Trees 
deadened. 

Below  lock  No.  1,  Q-nen  River 

85 
240 
401 
314 

49 
208 

28 

R^ttween  look*  N".  1  iind  2,  Gr«en  Rlv^r  -,.......t». .,..-...., 

29 
10 
27 
296 
16 
82 

12 

Between  locks  No.  2  and  8.  G-reen  River 

42 

Retween  look*  No,  9  And  4,  Green  R*  ver  -....,-.--.--. 

25 

Green  Riv<«r  ftbove  month  of  Barren  River 

^«o 

Between  look  No.  4.  Green,  and  lock  No.  1  Barren 

Between  lock  No- 1,  Barren  and  Bowling  Green- . r  ..  -  -  - 

Total 

1,275 

460 

6,216 

U.  8.  DKBDGB  NO.  1,  ORBBN  RIVBR. 
PTormerly  TT.  8.  dredge  boat  B.  O.  Lermond.] 

BepairM  to  dredge, — Painted  forward  and  after  main  decks ;  main,  boiler,  and  cabin 
deck  fl^uards;  gunwales  and  rakes  above  water  line;  A  frame,  spud  frames,  etc  , 
lower  bulkheads,  inside  of  cabin  on  boiler  deck,  and  machinery.  'Repaired  dipper 
and  boom,  and  framed  and  put  in  place  a  new  anchor  timber  for  dredge  mast.  Calked 
the  dredge  hull  and  two  dump  scows. 

Operating  dredge. — ^The  crew  of  the  dredge  assisted  in  loading  on  barges  44,415  feet 
B.  M.  timber  at  Thomas  Landing,  on  Barren  River;  in  constructing,  repairing,  pump- 
ing out,  and  removing  the  coilerdara  at  Lock  No.  4,  Green  River;  iu  cleaning  and 
setting  up  machinery,  setting  up  concrete  mixer,  repairing  tools,  loading  machinery 
on  barges,  handling  barges,  etc.,  at  Lock  No.  4,  Green  River;  in  building  and  remov- 
ing the  cofiferdam  at  Look  No.  2,  Green  River,  and  in  removing  plant  and  piling 
dam  timber  out  of  the  reach  of  high  water  at  Lock  No.  2,  Green  River. 

The  following  dredging  has  been  done: 

Lock  No.  1,  Green  River:  Ou.  ydt. 

From  upper  entrance 1,500 

Lock  No.  2,  Green  River :  Ou.  yds. 

From  upper  entrance 5,285 

From  foundation  for  cofferdam • 1,965 

7,250 
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Lock  No.  3,  Green  River :  Ou.  ydt.    On.  ydt. 

From  upper  entrance 1,200 

From  locK  chamber 400 

i,eoo 

Lock  No.  4,  Qreen  River: 

From  npper  entrance 8^730 

From  lower  entrance 1,450 

From  lock  chamber 66 

From  bar  below  lock 8,945 

From  cofferdam 3,500 

From  outside  of  river  wall 400 

13,084 

Lock  No.  1,  Barren  River : 

From  upner  entrance 1,560 

FromlocK  chamber 75 

From  below  lock 850 

2,475 

Cow  Ford,  on  Barren  River 2,876 

Boat  Island,  on  Barren  River 1,450 

Aberdeen,  on  Green  River 300 

Total ^ 80,034 

In  addition  to  the  above,  sunken  timber  has  been  removed  as  follows: 

From  the  upper  entrance  to  Lock  No.  4,  Green  River 500 

From  the  lower  entrance  to  Lock  No.  4.  Green  River 600 

•From  the  upper  entrance  to  Lock  No.  1,  Barren  River 100 

From  the  lower  entrance  to  Lock  No.  1,  Barren  River 75 

From  below  Lock  No.  1,  Barren  River 1,556 

Total 2,881 

The  dredge  was  in  winter  quarters  from  December  15,  1897,  to  February  17, 1898, 
inclusive;  and  from  March  9, 1898,  to  June  10, 1898,  inclusive. 

U.  8.  TOWBOAT  COL.  O.  L.  OILLXSPIV. 

The  Oilletpie  was  engaged  in  towing  barses  of  timber  to  Lock  No.  2,  Green  River, 
and  sand  and^ gravel  to  Lock  No.  4,  Green  River,  and  doing  general  towing.  Up  to 
September  1,  1897,  on  which  date  the  boat  arrived  at  Louisville,  Ky.,  with  the 
Wabash  River  dredse  boat  in  tow,  the  following  work  had  been  done :  Loaded  barges 
towed,  11:  empty  oarges,  19;  derrick  boats,  4;  dredge  boats,  8;  dump  scows,  4. 
Total  number  of  miles  run,  2, 885. 

DKBRICK  BOATS  Ain>  BABOB8. 

The  fleet  of  derrick  boats  and  barges  has  been  placed  in  winter  quarters  at  Cal- 
houn, Kv.,  in  charge  of  a  watchman.  Two  derrick  boats  and  2  deck  barges  have 
been  calked. 

Gen&raL—A.  survey  has  been  made  of  the  land  adjacent  to  Look  No.  1,  Barr«n 
River. 

There  is  transmitted  herewith  a  list  of  the  boats  plying  on  Green  and  Barren 
Rivers  during  the  year,  and  a  report  of  the  traffic  and  commerce  through  the  locks. 
Very  respectfully,  your  obedient  servant, 

D.  A.  Watt,  A$$i$tani  Engineer. 
Capt.  J.  G.  Warren, 

Cofjw  of  Engineered  TJ.  8.  A* 
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Statement  of  traffie  paeeing  ths  locks  on  Green  and  Barren  rivere  during  the  fieeal  year 

ending  June  SO,  1898, 


E^indof  onffc. 


Knmber. 


Tonnage. 


Loek  No.  1,  QtMn.  River. 


Passenger  boats  ... 

Towboats 

GoTemment  boats . 


Barges 
Small  e 


Bafts. 


erafts . 


Total. 


493 
630 
29 
882 
171 
840 


7S,763.47 
8«»060.70 

4,001.10 
145,818.35 

2.874.93 


2,544 


294,51a.  55 


Total  number  of  lookaffes,  2,581. 

The  look  walU  were  Bobmerged  49  days  during  the  year. 


Kind  of  craft. 


Nmnber. 


Tennage. 


Lock  No.  f ,  Qrotn  River. 


Passenger  boats ... 

Towboato 

QoTemment  boats . 


Barges. 
Snuul  crafts  . 
Bafts 


Total. 


609 
42 

847 
140 
260 


81,282.05 
27.704.88 

6.415.58 
138,759.67 

2,914.11 


2,826 


257,076.29 


Total  number  of  lockaees,  2,315. 

The  lock  walls  were  submerged  49  days  daring  the  year. 


Kind  of  craft 


Knmber. 


Tonnage. 


Look  No.  5,  Qroen  River. 


Passenger  boats  . . . 

TowboaU 

GoTemment  boats . 
Ban 


arees.. 
mall  or 


Small  orafts  . 
Bafts 


Total. 


493 
342 
61 
613 
106 
138 


79,664.78 

22,890.36 

9,428.24 

110, 665. 22 

^908.24 


1,748 


222,956.84 


Total  number  of  lockages,  1,685. 

The  look  walls  were  submerged  87  days  during  the  year. 


Kind  of  craft. 


Knmber. 


Tonnage. 


Look  No.  4,  Green  River. 


Passenger  boats  ... 

Towboats 

Govemment  boats . 

Barges 

Smul  crafts 

BafU 


Total. 


411 
781 
71 
884 
105 


2,291 


65,902.86 

80,055.23 

12,624.08 

116,688.56 

1,396.52 


296,668.26 


Total  number  of  lookases,  2,182. 

The  look  walls  were  sobmerged  24  days  during  the  year* 
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Statement  of  trafflo  passing  fhe  loohe  on  Oreen  and  Barren  riversy  efe. — Continued. 


Kind  of  oraft. 


Loch  No.  I,  Barren  River, 

Passenger  boats  ..* 

Towboats 

Government  boats 

Barses 

SmMl  crafts 

Bafts 

Total 


Tonnage. 


44, 785.  M 

10,726.83 

9,»i8.88 

52,081.18 

495.35 


123,487.73 


Total  nnmber  of  lockages,  1,310. 

The  lock  walla  were  submerged  8  days  during  the  year. 

Statement  of  commeroe  pasting  the  looks  on  Oreen  and  Barren  rivers  dvring  the  fisoal  year 

ending  June  SO,  1898. 


LOCK  so,  1,  OREEN  RIVER. 


Tons. 

Coal 236 

Corn 520 

Wheat 310 

Salt 864 

Oil 329 

Whisky 17 

Flour 801 

Suffar 577 

Molasses 157 

Cement 754 

Tobacco 1,033 

Hides 19 

Hay 473 

Cattle 1,200 


Tons. 

Swine  and  sheep 843 

Horses  and  mules 60 

Lumber 10,840 

Timber 90,090 

Staves 8,309 

Shingles 18 

Ties,  railroad 57,378 

Hoop  poles 1,036 

Manufactured  iron 144 

Produce 16 

General  and  miscellaneous 22, 461 


Total 193,475 


Number  of  passengers 10,128 


LOCK  NO.  2,  GREEN  RIVER. 


Coal 

Com.... 
Wheat . . 

Salt 

Oil 

Whisky. 
Flour  ... 
Suffar... 
Molasses 
Cement  . 
Handles. 
Tobacco. 
Hides... 
Hay 


Tons. 
569 
501 
364 
915 
339 

23 
689 
495 
112 
956 
232 
841 

10 
485 


Tons. 

Cattle 522 

Swine  and  sheep 487 

Horses  and  mules 54 

Lumber 7,071 

Timber 59,152 

Staves 4,462 

Shingles 29 

Ties,  railroad 63,626 

Hoop  poles 836 

Manuiactured  iron 102 

Produce 15 

General  and  miscellaneous 18, 955 


Total 161,841 


Kumber  of  passengers 6,( 
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LOCK  NO.  3,  ORSEN  RIVKR. 


Coftl 

Com 

Wheat... 

Salt 

Oil 

Whisky.. 
Flour.... 
Snffar.... 
MolaMea  . 
Cement . . 
Handlee.. 
Tohaooo.. 
Hides.... 
Hay 


Tons. 
308 
121 

61 
627 
112 

26 
383 
274 
105 
860 

61 

212 

5 

343 


Tons. 

Cattle 378 

Swine  and  Hheep 563 

Homes  and  mulee t 40 

Lumber 2,338 

Timber 25,512 

Staves 3,778 

Shingles 14 

Ties,  railroad 55,356 

Hoop  poles 757 

Manufactured  iron 57 

Produce 8 

General  and  misoellv  ne(»ns 16, 808 


Total 109,107 

Nomber  of  passengers 6,224- 

LOCK  NO.  4,   GREEN  RIVER. 


Ton*. 


Coal 19,853 


Com  , 
Wheat... 

Salt 

Oil 

Whisky . , 
Flour.... 

Sugar 

Molasses 
Cement  .. 
Handles. . 
Tobacco. 
Hides.... 
Hay  .... 


122 

62 

368 

130 

19 

442 

181 

33 

846 

171 

199 

2 

210 


Tons. 

Cattle 52 

Swine  and  she^'p 151 

Horses  and  mules 40 

Lumber 2,733 

Timber 11,255 

Staves 2,659 

Shingles 6 

Ties,  railroad 35,156 

Hooppoles 254 

Manufactured  iron 88 

Produce 7 

General  and  miscellaneous 9, 722 


Total 84,761 


Number  of  passengers 4,029 

LOCK  NO.   1,   BARREN  RIVBR. 


Tons. 

Coal 18,527 

Com 57 

Wheat 15 

Salt 287 

Oil 70 

Whisky 6 

Flour 433 

Suffar 151 

MoIflsseB 23 

Cement 49 

Handles 117 

Tobacco 182 

Hay  151 

Cattle 21 


Tons. 

Swine  and  sheep 44 

Horses  and  mules 37 

Lumber 1, 076 

Timber 1,265 

Staves  3 

Shingles 3 

Ties,  railroftd 2, 027 

Hoop  poles 114 

Manufactured  iron 50 

Produce 2 

General  and  miscellaneous 3, 773 


Total 28,483 


Number  of  passengers 2,942 
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LUi  of  boaU  plying  on  Green  and  Barren  rivere,  Keniuokjff  during  the  fiecal  year  emding 

June  30,  1898. 


Kame  of  boat. 

Character. 

Length. 

Breadth. 

Draft. 

Tonnage. 

Wm.  Preaton  Dixon 

IT.  S.snaff  b<iat 

Fest. 
124.9 
110 
127.8 
121 
121 

Ft9t. 

32 
25 
30 
30.2 
.     30.2 

F9€U 

5 
3 

200 

Ool.  6.  L.  Gilleftuiti 

U.  S.  towDoat 

82.50 

Gajoao 

Passenffer 

197.99 

Rviiniivil1«  -r - -- 

do 

194  24 

Crescent  City '.  - . 

do 

194. 24 

C.B.Br>'an 

J.C.Kerr 

do 

134. 55 

do 

120 
100 

96 

67 

76 

136.6 
100 

23 

20.6 

25 

12.6 

14 

80 

25 

3.6 
8.5 
2.6 

4.6 
8.6 

125  97 

Mary  Stewart 

Pikwn   - 

do 

90.20 

do 

46 

lioma  Doone 

do 

36.48 

K.L.Beel 

do 

34.52 

Jack  Osbome 

Towboat 

188  51 

Peter  Honta 

do 

100 

&  D.Blair 

do 

93.60 

Longfellow 

do 

112 

93.4 

90 
109 
100 

85 

65 

80 

70 

60 

60 

59 

95 

94 

85 

92 

73 

80 

81 

70 

56 

60 

45 
116 
120 
100 

88.9 

80 

31.5 

25 

65 

26 
110 

19.6 

18 

22 

19.4 

20 

18.8 

14 

18 

17 

14 

16 

9 
22 
16 
16 
17 

16.5 
15 
14 
17 
12 
10 

9 
24 
24 
20 
18 

7.5 

6 

4 
12 

8.8 
25.9 

4.8 

8.6 

3.8 
2.8 
4.8 

8.8 
8.8 

2.6 

2.8 
2.5 

2.6 

1.8 

93.59 

Troabadoar 

do 

61.37 

Little  Tom  Mom 

do 

56  30 

I.  N.  Hook 

do 

55.95 

LiiUeClvde 

do 

52.20 

JohnT.OarsoB 

do 

47.60 

J.B.Horton 

do 

86 

Owenaboro 

do 

85  54 

Boy  al  Pierce 

do 

29.18 

do 

22 

ISleanor 

do     

14  64 

Sareka 

do 

7.08 

laabella 

Tugboat 

66.24 

do 

51.98 

Alice  Barr 

do 

60.01 

Blanche 

do 

48.40 

Loaisa 

do 

40.80 

Hnaaar 

do 

89 

InglMide 

do 

36 

Alfired  Hennen 

do 

31.12 

Edmnnd 

do 

14.54 

K'nlf flta    

do 

9.81 

Lena  Archer 

do 

8 

Frank  Von  l?«br«-n 

Sawmill 

94 

Little  Charlie 

do 

82.21 

Three  Brothers 

do 

52.80 

Charley  Curlfn 

Pleaanre      . 

58.22 

Mary  Ames. 

do 

5.62 

S3K:^.^.~:;:.:::::::.::::::::: 

do 

8 

:::::do:: ::.:...;:::.... 

1 

Bepose ,. 

Klohland 

G4Vf4>1il14^ , „  . 

14 

do 

8.79 

Janie  Rae 

Passenger 

99.54 

May  Bflll 

Towboat 

7.60 

E  E  10. 
IMPROVEMENT  OF  ROUGH  RIVER,  KENTUCKY. 

For  full  report  of  project  see  page  2280,  Report  of  Chief  of  Engineers 
for  tiscal  year  ending  June  30,  189t>. 

Operations  during  the  paHt  fiscal  year  were  limited  to  a  period  of 
sixty  nine  days'  snagging  and  the  construction  of  fence  to  inclose  the 
lock  grounds,  as  set  forth  in  the  report  of  Mr.  D.  A.  Watt,  Assistant 
Engineer,  appended  hereto. 

The  erection  of  a  lock  tender's  cottage  is  contemplated  and  provided 
for  in  the  approved  project,  but  no  further  appropriation  is  deemed 
necessary  at  present,  either  for  this  purpose  or  for  keeping  the  river 
clear  of  snags,  etc.,  within  the  limits  of  the  project. 
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Money  statement 

July  1, 1897,  balance  nnezpended $12,762.44 

June  30,  1898,  amoan t  expended  during  fiscal  year 1, 687. 95 

July  1,  1898,  balance  unexpended 11,074.49 

July  1,1898,  outstanding  liabilitiea 17.27 

July  1, 1898,  balance  ayailable 11,057.22 


AjypropriaiioM, 

September  19, 1890 $25,000 

July  18,  1892 15,000 

August  18, 1894 22,600 

Junes,  1896 43,000 

Total 105,600 

For  commercial  statistics  see  Lock  and  Dam,  Rough  River,  Kentucky, 


bbport  of  mr.  d.  a.  watt,  assistant  snoinxbb. 

United  Statbs  Enoinxbr  Officb, 

Bawling  Green,  Ky,,  June  SO,  1898. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations,  under 
the  appropriation  ibr  improving  Rough  River,  Kentucky,  during  tbe  fiscal  year  end- 
ing June  30,  1898. 

The  Wabash  River  snag  boat  has  been  engaged  sixty-nine  days  during  the  year  in 
removing  obstructions  horn  the  channel  of  tbe  river,  in  clearing  the  river  banks  of 
overhanging  trees,  and  in  cutting  out  stumps  along  the  water's  Mlge.  The  river  has 
been  cleared  from  Hartford,  Ky.,  to  its  month.  Three  hundred  and  three  snags  and 
404  stumps  have  been  removed,  and  559  trees  out  or  deadened.  One  thousand  five 
hundred  linear  feet  of  wire  fence  has  been  built  around  the  lock  grounds  on  the  lock 
side  of  the  river. 

The  following  is  a  statement  of  the  expenditures  during  the  year: 

Labor $1,302.59 

Material 101.90 

Fuel : 20.01 

Towing 25.00 

1,449.50 
Very  respectfully,  your  obedient  servant, 

D.  A*  Watt,  A-ietant  Engineer. 
Capt.  J.  G.  Warrrn, 

Corpe  o/Engineerg,  U,  8.  A. 


£  E  II. 
OPERATING  AND  CARE  OF  LOCK  AND  DAM  IN  ROUGH  RIVER,  KENTUCKY. 

This  lock  and  dam  were  built  from  fdnds  provided  in  appropriations 
for  improving  Eoagh  Eiver,  Kentncky,  and  opened  to  navigation 
December  12, 1896. 

The  first  allotment  for  its  operation  and  care  under  the  indefinite 
appropriation  was  made  July  23, 1897,  and  was  as  follows: 

Salaries,  regnlar  employees $2,011.00 

Repairs,  supplies,  eto 75.00 


2.086.00 
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In  addition  to*  the  operation  of  the  lock,  the  ioek  gates  have  been 
painted  and  the  oatbuildings  whitewashed  and  the  well  on  the  lock 
grounds  housed  in  by  a  small  shed.  Other  details  are  given  in  the 
report  of  Mr.  D.  A.  Watt,  Assistant  Engineer,  appended  hereto. 

DetofOed  wtatemeKt  of  expenditmrei  made  <»  oomneeUon  with  the  work  of  operating  and  care 
of  ihe  look  and  dam  on  Bough  Biver,  Kentuckg,  during  fiecal  year  ending  June  SO,  1898, 


Data. 


Yonober. 


To  whom  paid. 


For  wh*t  paid. 


Amoimt 


1897. 
Angiut... 
SeptemlMr 

October... 
November 
December 

1888. 
January.. 
February . 
ICarch.... 

April 

May 

Jime 


Payroll 

....do 

Peaalee-Oanlbert  Go . 

PayroU 

.....do 

.....do 


Payron 

....do 

.....do 

Sanford  R.  Ashby . 

BoemerBroa 

Payroll 

Sanford  B.  Ashby . 

Payroll 

Sanford  B.  Ashby . 
Brown  Su  Colbnni . . 

PayroU 

Sanford  B.  Ashby . 


Total  expended. 


Servloee 

....do 

Bed  lead,  etc. 

Bervioes  

....do 

....do 


Services 

do 

do 

.....do 

Shlnfflee 

Services 

do 

....do 

.....do 

Capstan  spindle . 

Services 

....do 


$90.00 
90.00 
1J.08 
90.00 
90.00 
90.00 


90.00 

90.00 

46.00 

8.00 

1.80 

45.00 

8.00 

46.00 

8.00 

4.20 

46.00 

8.00 


1.08 


BBPOBT  OF  MB.  D.  A.  WATT,  ASSISTANT  ENOmEXR. 

United  States  Engineer  Office, 

Bowling  Green,  Ey,,  June  30, 1898, 
Captain:  I  have  the  honor  to  sabmit  the  following  report  of  operations  pertain- 
ing to  operating  and  oare,  eto..  Rough  River,  Kentucky,  during  the  fiscal  year  ending 
June  SO,  1898. 

In  addition  to  the  operation  and  care  of  lock,  the  following  work  has  been  done: 
The  lock  gates  have  been  painted  and  the  outbuildings  whitewashed  twice  during 
the  Tear,  and  a  small  house  has  been  bailt  over  the  well  on  the  look  grounds. 

Highest  water  oocured  January  80  and  81, 1898,  the  upper  gauge  reading  22.8  feet. 
Lowest  water  occured  118  days  during  the  period  fix>m  July  20  to  November  26, 1897, 
inclusive,  the  upper  gauge  reading  6.0  feet.  The  look  walls  were  submerged  42  days 
during  the  vear. 

There  is  mclosed  herewith  a  list  of  boats  plying  the  river  and  a  report  of  the 
trai&c  and  oommeroe  through  the  lock. 

Very  respectfully,  your  obedient  servant, 

D.  A.  Watt,  Aeeietami  Engineer. 
Capt.  J.  G.  Wabbxn, 

Corpe  of  Engineer;  U.  8,  A. 


statement   of   TBAFFIG   and    COMMEBCE    through   lock   no.    1,    ROUGH    RZYER, 
KXMTUCKY,  fob  the  fiscal  year  ending  JUNE  80,  1898. 

TBAFFIC. 


Kind  of  boat. 

Number. 

Tonnage. 

PsaMiiffar  ....•.•...•.....•• 

22 
69 

1 
70 
163 
178 

1,447.14 

dlMH*VU^«M  ...••••...•.....•• ..••.>-  ..... 

Xow 

1,288.26 

72.00 

Bsrcee -- . 

4, 178. 30 

flmiUl  Vnii r..r -r     r       

628.47 

Salle             ,    ..  ,                                      

Total 

488 

7,464.16 

—     '       ~-* 

Zioekms 

467 

uigiti. 

OOQIC 
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Statevient  4/  traffic  and  commerce  through  Lock  No.  If  Bough  Rieer,  Kentucky ,  efo.— 

Continued. 

COMMEBCB. 


Article* 

Tons. 

4,907  bushels  coal 

196 

100  bushels  corn 

8 

102  bushels  wheat 

3 

266  barrels  salt 

87 

85  barrels  oil 

.    .  " 

17 

17  barrels  whiskr 

3 

827  barrels  floor 

8S 

18  barrels  suflrar..........           - - 

3 

7  barrels  molasses.... 4 

2 

11  barrels  cement...... 

2 

11.000  handles 

16 

7  hogsheads  tobacco ..........••••■..••.... 

6 

500  bales  hay 

29 

5  heads  cattle 

2 

46,400  feet  B.M.  lumber 

93 

761.431  cubic  feet  timber 

13,605 

12,500  cihiiigles 

2 

14,025  railroad  ties 

1,170 

Manufactured  iron 

General  and  mitfcellaneons....... --  

175 

Totral r r  .  .  T 

15,468 

1 

Name  of  boat.. 

Length. 

Breadth. 

Depth. 

Toimaceu 

JanieRae 

Pasnenffer ............ 

110 
67 
76 
00 

100 

25.9 

12.6 

14 

22 

20 

8 

2.6 

8 

8 

8.6 

90.54 

LiornA  Dooue 

do 

86.  a 

E.  L.  Reel 

do 

84.52 

Little  Tom  Moss 

Towboat 

66.80 

Little  Clyde 

do 

52.20 

May  Bell. 

do 

7.60 

Bureka 

do 

50 
70 
45 
100 
66 
8L6 

0 
17 

0 
20 
12 

« 

8 

6 
4 

2.8 
2.6 

4 

7.08 

Alfred  HAniieii r...... 

Tuffboat 

81.12 

Xiena  Archer 

do 

g 

Three  Brothers 

Sawmill 

58.80 

Repoee .    ..^^.x         ^      x^ 

Gasoline  .....^ 

14 

Sadie 

Pleasure 

8 

E  £  za. 

IMPROVEMENT  OF  KENTUCKY  RIVEE,  KENTUCKT. 

The  Kentucky  Biver  was  originally  improved  by  the  State  of  EeB- 
tacky,  18;i5-1839,  by  the  construction  of  5  locks  and  dams,  the  money 
having  been  furnished,  it  is  said,  by  the  bonds  of  the  abutting  counties 
issued  under  State  authority  and  supervision.  The  system  had  for  its 
object  the  completion  of  slack- water  navigation  to  the  coal  fields  near 
Beattyville,  Ky.,  261  miles  above  the  mouth  of  the  Kentucky,  in  the 
Ohio,  at  Carrollton,  Ky.  After  the  completion  of  these  5  locks,  which 
carried  slack  water  to  Oregon,  Ky.,  about  95  miles  above  the  month, 
and  during  the  construction  of  the  sixth  and  seventh  locks,  barely  com- 
menced, the  work  was  suspended  owing  to  lack  of  funds.  These  locks, 
after  many  years  of  use,  finally  became  useless  through  lack  of  care, 
and  in  1879  the  river  was  turned  over  to  the  United  States  with  the 
supposed  understanding  that  navigation  would  be  maintained  over 
that  portion  of  the  river  already  improved  and  the  plan  of  further 
improvement  continued.  In  1879  Maj.  W.  E.  Merrill,  Oorps  of  Engi- 
neers, United  States  Army,  made  an  estimate  for  the  repair  of  t^e 
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existing  locks  and  dams  and  for  the  extension  of  the  slack- water  system 
to  Beattyville,  Ky.,  by  12  additional  locks  and  dams,  at  a  total  cost  of 
$1,704,402.  He  also  made  estimates  for  the  canalization  of  the  three 
forks — ^North,  Middle,  and  South  (Annual  Eeport  of  the  Chief  of  Engi- 
neers, 1879,  pp.  1308-1421).  Of  this  project  that  portion  only  was 
approved  providing  for  the  canalization  of  the  main  stream  to  Beatty- 
ville,  Ky.  The  estimate  for  this  was  increased  in  1883  (Annual  Report 
of  the  Chief  of  Engineers,  1883,  p.  1561)  to  $2,471,639,  providing,  as 
before,  for  the  repair  of  the  5  old  locks  and  dams  and  the  construction 
of  12  new  ones.    This  is  the  present  approved  project. 

After  actual  experience  in  the  construction  of  Lock  and  Dam  No.  6, 
Maj.  D.  W.  Lockwood.  Corps  of  Engineers^  (Jnited  States  Army,  esti- 
mated, under  date  of  December  15, 1893,  that  the  project  of  carrying 
slack-water  navigation  to  Beattyville,  Ey.,  could  be  effected  by  the 
construction  of  9  additional  locks  and  dams,  at  a  cost  of  $2,740,782.30. 
This  estimate  was  subsequently  concurred  in  by  Maj.  James  F.  Gregory, 
Corps  of  Engineers,  United  States  Army  (Annual  Report  of  the  Chief 
of  Engineers,  1896,  p.  2287).  Authority  to  change  the  estimate  of  1883 
has  not,  however,  been  given. 

Since  the  submission  of  those  revised  estimates  Lock  and  Dam  No.  7 
have  been  completed,  giving  further  information  on  the  subject  of  cost. 

On  March  17, 1898,  in  compliance  with  instructions  contained  in  letter 
from  the  Chief  of  Engineers,  dated  March  1, 1898, 1  had  the  honor  to 
submit  a  report  showing  what  is  required  to  complete  the  approved 
project  for  the  improvement  of  Kentucky  Biver,  together  with  a  revised 
estimate  (based  upon  experience  in  the  past  few  years)  of  the  total  cost 
of  the  project  and  the  amount  still  required  to  complete  it.  The  main 
features  of  this  were  as  follows: 

The  total  cost  of  Lock  No.  7  up  to  June  30, 1898,  is  briefly  stated  as 
follows: 

General  expenses,  inolndin^  temporary  baUdings,  office  expensee,  purchase 

and  repabof  plant $37,055.37 

Abutment 6,391.23 

Lock 199,011.93 

Dam 34,930.25 

Upper  land  crib 1,607.44 

Lower  land  crib 4,546.37 

Triangnlar  guide  cribs 812.57 

Grading  grounds : 9,948.40 

Generaland  closing  work 2,297.87 

Extra  cost  due  to  flood 4,167.29 

Total 290,768.74 

To  this  must  be  added  the  cost  of  lock-tenders'  dwellings,  about  $5,600, 
and  building  roads  and  fences  and  laying  paving  on  slope,  estimated 
to  cost  about  $5,000,  making  the  total  cost  about  $301,000,  or  practically 
the  same  as  formerly  estimated  by  Mfyor  Lockwood  and  Msyor  Gregory. 
These  officers,  in  their  estimates  previously  referred  to,  have  agreed 
that  8  locks  and  dams  will  be  required  above  Lock  No.  7  to  complete 
the  system,  assuming  an  approximate  lift  of  15  feet  for  each,  that  being 
the  average  lift  of  those  already  constructed. 

On  the  upper  part  of  Kentucky  Biver  the  banks  are  steeper  and  the 
lands  less  valuable  than  upon  the  lower  portion,  the  river  gorge  having 
a  ruling  width  of  about  1 ,000  feet  and  steep,  rocky  sides,  having  a  height 
above  the  river  of  from  200  to  300  feet.  For  that  reason  it  is  my  opinion 
that  there  can  be  no  valid  objection  to  increasing  this  lift  to  18  feet. 
The  additional  cost  per  lock  for  this  increased  height  will  not  exceed 
$10,000,  and  by  such  increase  nearly  the  entire  cost  of  one  lock  can  be 
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saved,  say  $200,000.  Beyond  this  there  wOl  be  a  savingof  a  year  or  more 
in  the  time  of  construction.  Shonld  this  modification  be  approved  there 
will  be  required  7  additional  locks  instead  of  8,  or  14  in  all,  counting 
those  already  built.  These  would  be  roughly  located  as  follows  (the 
levels  run  in  1884  by  B.  S.  Burnett,  assistant  engineer,  being  assumed 
as  sufficiently  correct): 

Look  No.  8y  alreadv  located  near  Millers  Creek,  23  miles  above  No.  7. 

Look  No.  9,  near  Silver  Creek,  11  miles  above  No.  8. 

Lock  No.  10|  near  Lower  Howard  Creek,*28  miles  above  No.  9. 

Lock  No.  11,  near  Drowning  Creek.  29  miles  above  No.  10. 

Look  No.  12,  near  Cow  Creek,  16  miles  above  No.  11. 

Look  No.  13,  near  Big  WUlow  Creek,  23  miles  above  No.  12. 

Look  No.  14,  near  Contrary  Creek,  7i  miles  above  No.  13. 

The  reference  of  Pool  No.  7  above  the  lower  miter  sill  at  Lock  No.  1 
(or  supposed  low  water  in  the  Ohio  Biver)  is  107.60.  The  river  bed  at 
Beattyville,  Burnett's  survey,  is  213.20,  or,  adding  6  feet  for  navigable 
depth,  219.20.  The  total  difference  in  level  is  therefore  111.6  feet. 
Seven  dams,  with  a  lift  of  18  feet  each,  will  provide  for  a  difference  of 
level  of  126  feet,  which  would  give  ample  depth  at  Beattyville. 

The  cost  of  these  locks  can  not  be  estimated  with  exactness,  owing  to 
difficulties  in  transportation.  Many  of  them  must  be  built  at  a  distance 
from  railroads,  and  unless  they  are  built  successively  so  that  each  lock 
may  be  built  after  the  next  lower  one  is  completed  and  slack  water 
obtained,  the  transportation  of  materials  and  supplies  will  be  difficult 
and  expensive. 

Assuming  the  cost  of  the  lock,  under  conditions  the  same  as  when 
Lock  No.  7  was  built,  at  $301,000,  the  additional  cost  for  extra  lift  at 
$10,000,  the  average  cost  of  extra  transportation  at  50  cents  per  yard 
for  stone  and  50  cents  per  thousand  for  lumber,  the  lock  would  cost 
$319,000.  To  this  must  be  added  the  cost  of  land  for  site  of  lock  and 
abutment,  about  $2,500  for  each  lock,  the  cost  of  surveys  and  levels, 
amounting  to  about  $1,500  for  each  lock,  and  the  cost  of  deadening 
overhanging  timbers  on  the  banks  and  clearing  the  river  bed  of  rocks 
and  snags,  about  $3,000  for  each  pool.  This  brings  the  average  cost  of 
each  lock  up  to  $326,000,  or  for  7  locks  $2,282,000,  to  which  12^  per  cent 
should  be  added  for  office  expenses,  engineering,  and  contingencies, 
making  the  total  amount  for  7  locks  and  dams  $2,567,250. 

This  estimate  assumes  the  locks  to  be  built  under  the  same  condi- 
tions as  applied  at  Lock  No.  7,  viz,  by  hired  labor  and  use  of  Govern- 
ment plant.  No  allowance  has  been  made  for  contractor's  profit  or 
insurance. 

To  complete  the  approved  project  of  1883,  calling  for  8  more  locks  and 
dams,  each  with  a  lifb  of  15  teet,  would,  in  my  opinion,  require 
$2,844,000,  made  up  as  follows: 

Cost  of  Lock  and  Dam  No.  7 $301,000 

Average  cost  of  transportation  of  material 8,000 

Purchase  of  site 2,500 

Surveys,  each  look i 1,600 

Snagi^ng  and  dredging 3,000 

Cost  of  each  lock 316,000 

A.  For  8  looks,  at  $316,000  each 2,528,000 

Add  12^  per  cent  for  office  and  engineering  expenses  and  contingencies . .      316, 000 

Total  for  8  locks 2,844,000 

If  the  lift  of  the  locks  to  be  built  is  increased  to  18  feet  each,  the 
estimated  cost  would  be  as  follows : 
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B.  Seven  locks  with  a  lift  of  18  feet  each,  at  $S26,000 $2,282,000 

Twelve  and  one-half  per  cent  for  office  and  engineering  expenses  and 

contingencies 285,250 

Total 2,567,250 

I  am,  however,  of  the  opinion  that  if  these  locks  and  dams  are  to  be 
constmcted  by  contract  that,  owing  to  difficalties  of  transportation, 
contractor's  risk,  etc.,  it  will  be  safer  to  increase  these  estimates  by  15 
per  cent,  making  them  as  follows: 

C.  Eight  locks  and  dams,  at  $363,400  each $2,907,200 

Office  and  engineering  expenses  and  contingencies 316, 000 

Total 3,223,200 

With  locks  of  18-feet  lift : 

D.  Seven  locks  and  dams,  at  $374,900  each $2,624,300 

Office  and  engineering  expenses  and  contingencies 285, 250 

Total 2,909,550 

A  summary  of  these  estimates,  showing  tot^l  cost,  amount  appropri- 
ated to  date,  and  amount  required  for  completion,  follows: 


Total  OMt 

Total  appropri- 
ated to  date. 

Amount 
required  for 
oompletion. 

A 

$4,800,000 
4,523,260 
6,179,200 
4,806,560 

|2.30«,000 
2,806,000 
2,306,000 
2,306,000 

$2,484,000 

B 

2, 217, 260 

c 

2,873.200 

D 

2,650,660 

Under  date  of  May  27, 1898,  the  Chief  of  Engineers  approved  the 
plans  and  specifications  for  Lock  No.  8,  which  provide  for  a  lift  of  18 
feet. 

These  figures  show  that  the  total  cost  to  the  United  States  for  this 
improvement,  when  completed,  will  have  been  $4,865,550,  of  which 
amount  $1,750,363.58  has  been  expended. 

The  work  completed,  the  annual  cost  of  operation  and  maintenance 
will  not  be  less  than  $7,500  per  lock,  or  for  14  locks,  $105,000. 
•  •  •  •  •  •  • 

As  previously  stated,  the  improvement  was  originated  by  the  State 
for  the  development  of  the  coal  fields  near  Beattyyille,  Ky.    As  regards 
this  coal,  as  far  as  I  can  learn  from  many  inquiries,  the  deposits  are 
quite  extensive  and  of  excellent  quality,  the  veins  from  3  to  4  feet 
thick,  but  irregular,  often  becoming  so  thin  as  to  make  it  impracticable 
to  work  them  to  advantage.    Several  of  these  banks  have  been  opened 
and  coal  shipped  by  river  as  far  as  Frankfort,  Ky.,  but  the  high  stage 
of  water  required  to  give  the  necessary  draft  rendered  the  running  of 
coal  barges  dangerous,  and  the  last  coal  sent  down  by  barge  was  in 
1894  to  Big  Hickman  Creek.    There  is  no  positive  information  as  to  the 
extent  of  the  coal  deposit,  as  to  the  quality  of  the  different  vems,  as 
to  whether  they  would  all  pay  to  work,  or  as  to  the  prospects  of  their 
being  regularly  worked  by  the  respective  owners.  ,^^^    ^« 

There  seems  to  have  been  no  extensive  prospecting  cameo,   on. 
Lands  have  been  bought  and  some  openings  made  to  find  ^"^^^^^^^ 
of  the  veins  and  then  operations  suspended,  the  «Y^^ta?J?m  J^oi^m 
preferring  to  wait  untU  the  extension  of  the  slack-water  system  sHouia 
reach  their  lands. 
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At  present  the  quantity  of  this  coal  mined  is  small,  and  is  all  shipped 
by  rail,  via  the  Lexin^n  and  Eastern  Railway  Company,  to  Lexington, 
Winchester,  Versailles,  Frankfort,  Georgetown,  Shelbyville,  Bichmond, 
and  Paris,  the  greater  part  going  to  Lexington,  to  which  point  the 
freight  rate  is  90  cents  per  ton.  The  amount  hauled  during  1896  was 
11,793  tons,  15,060  tons  during  1897,  and  6,726  tons  during  the  first  five 
months  of  1898,  not  including  that  used  by  the  railroad  itself,  which  in 
1896  was  4,249  tons,  dropping  to  297  tons  in  1897,  and  to  140  tons  during 
the  first  five  months  of  1898.  The  reason  for  this  great  decrease  is  that 
the  railroad  company  now  uses  (;oal  mined  at  Jackson,  Ky.,  presumably 
on  account  of  its  lesser  cost,  though  it  Is  acknowledged  to  be  of  inferior 
quality. 

Three  companies  are  now  mining  and  shipping  coal,  another  will 
recommence  in  August,  and  one  new  company  will  begin  operations  in 
September.  The  amount  now  being  shipped  is  about  three  carloads 
per  week;  during  the  past  winter  it  was  about  three  times  as  much. 

I  have  made  an  efibrt  to  determine  the  comparative  cost  of  this  coal 
and  the  Pittsburg  product,  delivered  at  CarroUton,  Ky.,  the  point 
where  the  Kentucky  Biver  empties  into  the  Ohio,  but  the  results  are 
unsatisfactory. 

•  «••••• 

An  inspection  of  the  commercial  statistics  (see  report  for  operating 
and  care  of  locks  and  dams  in  Kentucky  Biver  for  fiscal  year  ending 
June  30, 1898)  shows  no  marked  increase  in  the  river  traffic.  Almost 
all  the  freight  passed  through  Lock  No.  7  since  its  com]>letion  has  been 
either  to  or  from  the  distillery  at  Gamp  Nelson,  Ky.,  and  included  much 
coal  from  the  lower  river. 

•  •••••• 

Plans  and  specifications  have  been  prepared  and  approved  for  the 
construction  of  the  lock -tenders'  dwellings  at  Locks  Nos.  7  and  8,  for 
which  bids  are  to  be  opened  on  July  6,  and  for  the  construction  of  the 
masonry  of  the  lock  walls  and  abutment  of  Lock  No.  8  itself,  to  be 
opened  July  28, 1898. 

Titles  to  the  site  of  Lock  No.  8  and  the  abutment  have  been  secured, 
and  the  deeds  therefor  properly  recorded  June  28, 1898,  and  June  29, 
1898,  respectively. 

The  details  of  the  past  year's  operations  are  set  forth  in  the  accom- 
panying report  of  Mr.  J.  M.  O.  Watt,  Assistant  Engineer. 

The  sum  now  available,  $555,426.31,  is  sufficient  for  the  economical 
prosecution  of  the  work  to  June  30, 1900. 

Money  statement, 

July  1, 1897,  balance  nnezpended $268,660.38 

Amount  appropriated  by  sundry  civil  act  appro vod  July  1, 1898 350,  QUO.  00 

618,660.38 
June  30, 1898,  amount  expended  during  fiscal  year 63, 023. 96 

July  1, 1898,  balance  unexpended 555,636.42 

July  1, 1898,  outstanding  liabilities 210.11 

July  1, 1898, balance  available 555,426.81 

r  Amount  (estimated)  required  for  completion  of  existing  project 716, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  or  river  and 
[     harbor  acts  of  1866  and  1867. 
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Appropr%aiian$» 


M»roh3,1879 $100,000 

June  14, 1880 100,000 

Maroh3,1881 125,000 

Auflru8t8,1882 226,000 

July  5, 1884 260.000 

Angu8t6,1886 187,500 

August  11, 1888 180,000 

September  19, 1890 180,000 

July  13,1892 160,000 

August  18, 1894 126,000 


June  3, 1896 $60,000 

June  3, 1896 83,000 

June  4, 1897 200,000 

July  1,1898 860,000 

Total 2,306,600 

Received  from  Tabor  Sc  Cogar, 
October,  1888 600 

Total 2,306,000 


bspobt  of  mb.  j.  m.  q,  watt,  assistaivt  rnoinbxb. 

Unitbd  Statbs  Enoinbbb  Office, 

LimisvUle,  Ky,,  June  SO,  1898, 

Captain:  I  Iiave  the  honor  to  submit  the  following  report  of  work  done  upon  the 
improyement  of  the  Kentucky  River  during  the  fisofu  year  ending  June  30,  1898 : 

The  work  of  the  year  was  the  continuation  of  the  construction  of  the  new  lock 
and  dam  in  the  vioinity  of  Highbridge,  Ky.,  being  the  seventh  in  the  series  now 
in  operation. 

The  condition  of  work  at  the  commencement  of  the  fiscal  year  was  briefly  as 
follows :  The  abutment  had  been  completed ;  a  cofferdam  constructed  and  excavated ; 
the  land  wall  of  the  lock  completed,  except  part  of  the  coping  and  wing  walls,  and 
the  i-iver  wall  completed  up  to  course  K;  work  on  the  gates  had  been  commenced, 
and  excavation  next  to  the  abutment  for  the  dam  had  b^n  begun. 

The  project  under  which  the  Kentucky  River  is  undergoing  improvement  by  the 
Federal  Government  was  approved  in  1879  (see  Annual  Report  of  the  Chief  of 
Engineers  for  1879,  pp.  1398-1421),  and  contemplated  building  locks  and  dams  to 
carry  slack  water  up  to  Beatty ville,  Ky..  a  distance  of  261  miles,  where  it  was  sup- 
posed such  large  supplies  of  coal  wonld  be  shipped  to  other  places  by  water  as  to 
justify  the  expense  of  construction.  The  five  lowest  locks  and  dams  were  already 
built  when  this  work  was  acquired  from  the  State  of  Kentucky  in  1880.  but  required 
extensive  repairs.  The  sixtn  lock  was  completed  in  1891  by  the  United  States. 
The  land  for  the  seventh  lock  was  acquired  by  the  United  States  by  condemnation 
after  about  two  vears'  delay,  and  work  was  commenced  in  February,  1896,  by  shipping 
stone  for  the  lock  from  Beattyville,  Ky.,  about  6,000  cubic  yards  being  transported. 
In  April,  1896,  the  dredges  were  brought  to  the  site  of  the  lock  and  commenced  excava- 
tion, which  was  carried  on  until  June  7,  when  37,340  cubic  yards  had  been  excavated. 
The  cofferdam  was  begun  March  29,  1896,  and  was  closed  June  7, 1896.  It  had  a 
total  lenffth  of  629  feet  and  a  width  of  12  feet,  and  consisted  of  a  double  row  of 
piles,  each  row  sheeted  with  Wakefield  sheet  piling,  the  whole  thoronshly  backed 
with  gravel.  Leakage  through  it  was  practically  nothing.  The  cost  of  this  coffer- 
dam was  $6,696.63,  or  about  912.42  per  running  foot,  including  bolts,  backing,  and 
all  expenses.  This  coffer  was  pumped  dry,  and  excavation  of  earth  and  rock  was 
carried  on  from  the  inside,  using  four  derricks  which  had  been  set  up  along  the  axis 
of  the  look  on  platforms  of  piles  driven  before  closing  the  coffer,  and  12,403  cubic 
yards  of  earth  and  rock  were  removed,  at  a  cost  of  $4,466.06,  or  36.4  cents  per  cubic 
yard.  During  this  excavation  the  abutment  was  commenced  and  completed.  It  is 
placed  on  and  against  solid  rock.  The  excavation  required  was  9,040  cubic  yards  of 
earth,  costing  $1,608,  or  20  cents  per  cubic  vard,  and  770  cubic  yards  of  rock,  costing 
$192.60,  or  26  cents  per  cubic  yard.  In  all,  383  cubic  yards  of  masonry  were  placed  in 
this  abutment,  at  a  cost  for  laying  of  $1.10  per  cubic  yard,  or  $16.70  per  cubic  yard 
including  all  expenses.    The  excavation  was  commenced  May  16.  1896,  and  com- 

Sleted  June  30, 1896.  Masonry  was  commenced  June  16, 1896,  ana  completed  June 
0,  1896.  The  excavation  for  the  lock  within  the  cofferdam  was  completed  by  July 
3, 1896,  ready  to  lay  the  first  stone,  but  a  rise  in  the  river  fiooded  the  cofferdam  for 
'  more  than  two  weeks,  so  that  it  was  August  4,  1896,  before  laying  stone  could  again 
be  commenced.  The  foundation,  consisting  of  4,044  cubic  yards,  was  commenced 
Au^t  4, 1896,  and  completed  August  20, 1896,  at  a  cost  of  $36,286.72,  or  $8.76  per 
cubic  yard  in  place.  Laying  the  look  walls  masonry  was  commenced  August  21, 
1896,  and  continued  until  October  8,  1896,  when  all  work  was  stopped  owing  to  lack 
of  funds.  This  work  was  resumed  May,  1897,  and  both  walls  were  completed  in 
September,  1897,  with  the  exception  of  part  of  the  wing  walls,  which  were  not  fin- 
ished until  December  27, 1897.  The  gates  were  commenced  June  1, 1897,  and  hu^g 
complete  by  August  30, 1897.    All  ironwork  was  placed  during  August  and  Septem- 
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ber,  1897.  Filling  ezcayation  behind  lock  wall  and  cribB  was  commenced  on  com- 
pletion of  the  land  wall  and  completed  in  April,  1898,  requiring  50,717  cubic  yards  of 
earthy  at  a  cost  of  20.35  cents  per  cubic  yard.  A  dam  was  commenced  September  3, 
1897,  and  completed  November  6, 1897.  In  its  construction  687,452  feet  B.  M.  long- 
leaf  yellow-pine  timber  was  used  and  12,189  cubic  yards  of  stone  ballast.  The  dam 
is  60  feet  wide  on  the  base  and  351  feet  long.  The  lowest  step  is  20  feet  wide,  is 
founded  on  rock,  the  remainder  of  the  dam  resting  on  the  gravel  bottom  of  the  river. 

The  following^  a  short  summary  of  the  work  aone  during  the  fiscal  year  ending 
June  30,  1898:  The  lock  walls  were  completed,  gates  completed  and  hung,  valves 
and  operating  irons  placed,  cofferdam  torn  out,  dam  commenced  and  completed, 
upper  and  lower  river  cribs  and  two  upper  guide  cribs  commenced  and  completed, 
entrances  to  lock  dredged.  The  lock  was  ready  for  operation  in  November,  but 
owing  to  extreme  drought  and  low  water  in  Pool  No.  6  the  first  lockage  was  not 
made  until  December  II,  1897. 

The  foUowing  is  a  detailed  statement  of  the  work  done  during  the  fiscal  year  end- 
ing June  30,  ISSS : 

LOCK. 

Since  the  Ist  of  July,  1897,  the  following  amount  of  stone  was  out,  at  the  cost 
shown : 

Dressed  face,  11  cubic  yards,  at  $9.22  per  cubic  yard $101. 42 

Pointed  face,  173  cubic  yards,  at  $7.03  per  cubic  yard 1,216. 19 

Quarry  face,  46  cubic  yards,  at  $4.01  per  cubic  yard 184.46 

1  502.07 
Finished  cutting  stone  September,  1897.  From  July  1, 1897,  to  December  27.  1897, 
when  the  last  stone  of  the  wing  walls  was  set,  2,145  cubic  yards  of  stone  had,  been 
transferred  from  the  stone  yard  and  set  in  lock  walls,  including  recesses  for  operat- 
ing spars  and  a  level  pavement  behind  the  land  wall.  The  cost  of  masonry  m  the 
lock  walls  will  be  found  in  the  tabulated  statement,  herewith.  The  detailed  cost  of 
labor  for  setting  pavement  and  recess  masonry  was  as  follows : 
Pavement,  10  inches  thick,  1,589  square  feet: 

Labor  in  setting $179.59 

32  barrels  Portland  cement,  at  $2.70  per  barrel 86. 40 

96  barrels  sand,  at  4  cents  per  barrel 3.84 

^  269.83 

or  an  average  of  17  cents  per  square  foot. 

RECESSES. 

Cut  302  linear  feet  of  anarry  face  and  103  square  i«  t  of  pavement.  Set  276  linear 
feet  of  quarry  face,  276  feet  of  backing,  140  square  feet  backing,  and  103  square  feet 
of  pavement. 

COST  OF  RECESSES. 

Labor,  cutting  stone $145.07 

Labor,  setting  stone 146.15 

23  barrels  Portland  cement,  at  $2.70  per  barrel 62.10 

72  barrels  sand,  at  4  cents  per  barrel 2.88 

356.20 
Nine  recesses  were  cut  in  the  land  vail  for  line  hooks  and  the  hooks  set.    Six 
cast-iron  snubbing  posts  were  placed  on  land  wall.    The  chamber  faces  of  the  lock 
walls  were  given  two  coats  of  nnseed  oil  to  resist  absorption  of  water. 

Hie  cost  of  the  lock  masonry,  including  everything  from  coffer  to  finish,  and 
allowing  $14,694  as  a  fair  proportion  of  "general  expenses,"  was  $14,544  per  cubic 
yard.    Details  of  cost  will  be  found  in  tabulated  statement  herewith. 

LOCK  GATES. 

Work  was  commenced  on  the  lower  lock  gates  June  1,  1897,  and  on  the  upper 
gates  July  13, 1897.  The  leaves  were  framed  on  the  bank,  clamped  up,  fitted  with 
all  the  irons,  and  then  taken  to  pieces  and  transferred  on  August  20, 1897,  to  the 
lock  pit,  where  they  were  rebuilt  in  position  and  connected  to  the  anchor  irons. 
They  were  completed  and  set  up  by  August  30, 1897.  Two  wrought-iron  swinging 
brackets  were  made  and  fitted  on  the  outside  wall  to  support  the  operating  spars 
when  the  gates  are  open.  Each  spar  was  also  fitted  with  a  catch  for  holding  gate . 
open.  Owing  to  the  revised  design  of  the  gate-operating  machinery,  the  gates  can 
be  opened  by  one  nian.    The  cost  of  the  gates  can  be  found  below  m  the  tabulated 
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statement  of  cost.  Each  arm  of  these  ^tes  is  formed  of  two  pieces  of  yellow  pine, 
12  inches  thick  and  9  inches  wide,  making  a  ic^te  18  inches  wide,  keved  at  ends  with 
four  oak  keys,  and  having  roofing  paper  between  aU  abntting  snr&ces.  Consider- 
ing the  extra  labor  in  framing  and  in  erection,  it  is  recommended  that  in  any  fntnre 
timber  gate  construction  the  arms  be  made  of  one  stick  18  inches  wide.  ThiB  will 
give  boui  a  cheaper  and  stronger  ft«me. 

The  look  is  filled  through  culverts  in  the  wall,  the  filling  cnlvert  discharging  into 
the  pit  under  the  upper  miter  wall.  The  valves  were  made  of  wrought  steel,  instead 
of  cast  iron,  as  at  Lock  No.  6,  and  in  many  ways  the  construction  here  was  notably 
improved  over  that  of  Lock  No.  6.  The  system  was  so  carefully  designed  that  a 
man  can  open  any  wicket  with  one  hand. 

DAM. 

The  dam  is  a  crib  dam,  built  of  10-inch  by  10-inch  yellow  pine  throughout,  filled 
with  stone  and  sheeted  on  the  up-stream  face  and  slope  with  two  rows  of  3-incb  and 
2-inch  timber.  Its  length  is  361  feet,  base  width  60  feet,  bottom  step  20  feet,  three 
other  steps  to  crest  each  10  feet  wide;  upstream  slope  10  feet  horizontal.  2  feet  9 
inches  vertical;  the  extreme  height  from  bed  rock  to  crest  is  32^  feet.  Tne  lower 
step  rests  on  solid  rock,  the  remainder  on  the  gravel  bed  of  the  river,  here  about 
7  feet  thick.  The  vertical  height  from  crest  of  dam  to  the  tojp  step  is  3  feet  9 
inches ;  each  of  the  other  steps  are  3  feet  4  inches  high ;  the  lift  is  15i  feet,  and  the 
elevation  of  Fool  No.  7  is  514.60  feet  above  mean  sea  level,  or  107.60  feet  above  lower 
miter  sill  at  Lock  No.  1. 

Fcfr  the  foundation  of  the  bottom  step  there  have  been  dredged  in  all  19,332  oubio 
ynrds  of  sandysravel,  and  rock,  at  a  cost  of  $2,174.11,  an  average  of  11.24  cents  per 
cubic  yard.  Tne  timber  work  of  the  dam  was  commenced  September  13,  1897,  and 
fiiilshod  November  6, 1897,  the  cost  being  as  follows: 

687,452  feet  B.  M.  yellow-pine  timber,  at  $16.40  per  M $11, 274. 21 

Transporting  timber,  at  $0.4740  per  M 825.86 

Spikes,  at$0.7550perM 619.01 

Inspection  of  timber,  at  $0.2645  per  M 175.00 

Labor  laying  timber,  at  $2.4335  per  M 1,672. 66 

13,966.74 
an  average  of  $20.3170  per  M  feet  B.  M.  in  place. 

A  quarry  has  been  opened  on  the  United  States  land  on  the  abutment  side  of  the 
river,  and  969  cubic  yards  of  riprap  ouarried  up  to  June  30,  1897.  Since  that  date 
11,230  cubic  yards  were  quarried,  making  a  total  of  12,189  cubic  yards,  at  a  cost  of 
$2,676.10,  an  average  cost  of  21.955  cents  per  cubic  yard,  distributed  as  follows: 

Explosives,  at  3.105  cents  percubicyard $378.45 

Illuminating,  at  1.267  cents  per  cubic  yard ^.  154.43 

Fuel,  at  .276  cents  percubicyard 83.62 

Steel  and  repairs,  at  1.006  cents  percubicyard 122.60 

Labor,  at  16.301  cents  per  cubic  yard 1,897.00 

2, 676. 10 
an  average  of  21.955  oent<e  per  cubic  yard  ready  for  loading  on  barges. 

Began  filling  the  dam  with  stone  on  September  17, 1897,  and  placed  the  last  Novem- 
ber 5, 1897.  nisll,  12,189  cubic  yards  of  riprap  were  used,  at  a  cost  of  $4,287.61,  an 
average  of  35.176  cents  per  cubic  yard  for  the  labor  of  loading  on  baizes  and  unload- 
ing into  dam,  making  a  total  average  of  57.131  cents  per  cubic  yard  m  the  filling  in 
place. 

Began  backing  on  dam  September  27, 1897,  and  finished  January  31,  1898,  having 
placed  13,397  cnoic  yards  of  day,  gravel,  and  rock,  at  a  cost  of  $1,825.69,  an  average 
of  13.627  cents  per  cubic  yard. 

The  total  cost  of  the  dam  was  $24,930.25,  an  average  inclusive  cost  of  $86,265  per 
M  feet  B.  M.  of  timber,  or  $71,026  per  linear  foot  of  dam,  or,  since  the  contents  of 
the  dam,  on  outside  lines,  are  about  13,000  cubic  yards,  an  average  cost  of  $1.92  per 
cubic  yard,  complete. 

UPFBR  LAND  CRIB. 

The  upper  land  crib  is  90  feet  long,  16  feet  wide  on  base,  8  feet  on  top,  and  about 
22  feet  high,  and  is  built  on  25  pfles,  with  one  30-foot  tie  crib  and  one  return  crib  a> 
end  40  feet  long.  In  the  construction  15,505  feet  B.  M.  of  timber,  that  had  been  used 
as  ties  on  the  oolferdam,  was  utilized  for  the  lower  part  of  this  crib.    As.this  timber 
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had  been  bonght  and  nsed  for  tbe  cofferdam^  its  cost  is  not  figored  in  the  total 
expenite  of  the  crib.  Excavated  for  fonndation  from  September  1  to  10,  1897,  923 
cubic  yards  of  earth,  at  9.2  cents  per  cubic  yard.  Began  laying  timber  Septembers, 
1S97,  and  flnished  December  11,  1897;  filled  face  of  crib  with  stone  oarefully  «et 
flush  with  outside  of  crib;  paved  top  of  orib;  set  one  ladder  in  faoe  of  orib;  set  4 
hitch  rings  and  4  check  posts.  Total  oost  was  $1,607.44,  an  average  of  $28,875  per  M 
feet  B.  M.  complete. 

UPPER  OUIDX  CRIBS. 

Two  triangular  guide  cribs  were  built,  24  feet  on  th«^  face,  with  comers  5  feet  wide. 
Between  the  lock  and  the  firet  crib  there  is  a  space  of  20  feet,  and  30  feet  between  the 
two  piers.  Two  woo<len  foot  bridges  oonneot  the  lower  crib  with  the  upper  and  with 
the  lock.  These  bridges  are  18  inches  wide,  and  are  attached  by  a  strong  chain  to  the 
crib.  If  the  water  rises  above  the  top  of  the  look  walls  they  simply  float  alongside 
the  crib  and  are  easily  raised  when  the  water  has  fallen  a  few  inches  below  the  lock 
wall.  Construction  of  the  cribs  was  commenced  September  3,  1897,  and  completed 
NoTember  9, 1897.  The  cribs  are  of  10- inch  by  10-inoh  yellow  pine,  and  rest  on  the  gravel 
bottom  abont  2  feet  below  the  level  of  tbe  npper  miter  sill.  The  sides  are  carefully 
filled  with  stone  set  flush  with  tbe  outer  edge,  and  the  top  paved.  One  signal-light 
post  was  placed  in  position  and  four  iron  hitch  rings.  The  whole  oost  was  $812.63, 
an  average  of  $35,578  per  M  feet  B.  M.  of  timber,  complete. 

LOWSB  LAND  CRIB. 

The  lower  land  crib  is  100  feet  long,  22  feet  wide  at  base,  10  feet  at  top,  39  feet 
high,  with  return  orib  40  feet  long  and  2  tie  cribs  30  feet  long,  and  is  founded  on 
rock.  It  is  built  of  10-inch  by  10-inoh  yellow  pine  timber  throughout.  Wrtical 
sticks  of  10-inch  by  10  inch  timber  were  bolted  to  the  lock  wall  to  act  as  a  brace 
against  earth  pressure  for  the  center  stringer  of  the  crib.  Began  excavation  for 
foundation  August  27,  1897,  and  com))leted  it  September  25, 1897,  having  removed, 
chiefly  by  derricks  and  dump  boxes,  6,486  cubic  yards  of  earth  and  clay,  at  a  cost  of 
10  cents  per  cubic  yard.  Began  laying  timber  September  27,  1897,  and  finished 
November  20,  1897.  Filled  crib  from  September  27,  to  December  1, 1897.  Filled  face 
of  crib  carefully  with  stone  set  flush  with  outside  of  crib,  and  paved  top  of  crib.  The 
total  oost  was  $4,546.37,  an  average  of  $37,732  per  M  feet  B.  M.  of  timber,  complete. 

FILUKG  AND  GRADING. 

The  earth  slope  at  the  foot  of  the  oliffs  on  the  lock  side  of  the  river  has  all  been 
removed  and  used  as  tilling  behind  the  lock  and  cribs,  and  a  ledge  of  rock  with  loose 
bowlders  has  been  blasted  out  and  used  for  the  same  purpose.  Owing  to  a  rise  in 
December,  1897,  which  submerged  the  lock,  a  large  quantity  of  the  earth  filling 
behind  the  lock  wall  and  cribs  was  washed  out,  necessitating  a  refilling  of  about 
6,000  cubic  yards.  During  1896  there  were  stripped  from  the  quarry  and  wheeled 
out  on  the  ground,  for  filhiiir  holes  and  inequalities,  a  total  of  3,942  cubic  yards  of 
earth  and  stone,  costin^i^  $864.32,  an  average  of  21.926  cents  per  cubic  yard;  also 
handled  1,168  cubic  yards  of  earth  and  stone  for  rebuildinir  roadway  and  washout  at 
upper  entrance  to  property  at  a  cost  of  $415.80,  an  average  of  36.30  per  cubic  yard. 

Up  to  June  30,  1897,  there  had  been  dumped  as  filling  behind  land  wall  of  the 
lock  2,530  cubic  yards  of  earth  and  stone;  during  the  fiscal  year  this  was  increased 
by  26,706  cubic  yards,  making  a  total  of  29,236  cubic  yards,  costing  $5,428.02,  an 
average  of  18.566  ceutsper  cubic  yard. 

Since  October  14,  1897,  there  haVe  been  placed  as  filling  behind  upper  land  orib 
8,713  cubic  yards  of  earth  and  stone,  costing  $1,726.22,  an  average  of  19.812  oents 
per  cubic  yard,  and  behind  the  lower  land  crib  5,278  cubic  yards,  costing  $1,020.31, 
an  average  of  19.332  cents  per  cubic  yard. 

At  the  lower  end  of  the  United  States  property  there  was  a  gully  formed  by  the 
discharge  of  a  spring;  in  this  there  was  placed  2,082  cubic  yards  of  earth  and  stone, 
costing  $409.22,  an  average  of  19.655  cents  per  cubic  yard. 

The  total  amount  of  tilling  behind  lock,  cribs^  and  in  this  gully  is  50,419  cabio 
yards,  at  an  average  price  of  19.564  cents  per  cubic  yard. 

Owing  to  the  heavy  rains  in  the  early  part  of  this  year  oonsiderable  of  the  filling 
has  washed  out  from  this  gully  and  will  have  to  be  replaced  this  year,  preferably 
with  riprap,  and  the  discharge  from  the  spring  will  be  conducted  through  a  carefully 
bnilt  drain  with  an  opening  in  the  lower  river  crib. 

OBNERAL  AND  CLOSING  WORK. 

The  general  work  was  the  usual  work  incidental  to  this  class  of  constmction, 
snch  as  keeping  all  the  plant  in  repair,  sharpening  tools,  building  and  shifting  rail- 
road tracks  and  trestles,  erecting  and  lowering  derricks,  and  watching  and  caring 
for  Government  property. 

In  closing  work  for  this  season  all  the  old  buildings  were  torn  down  but  one;  the 
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sides  and  ends  of  the  travelinfi;  derrick  were  boarded  up ;  all  derrick  masts,  boom, 
and  stifi'  legs  were  neatly  stacked  and  a  roof  placed  over  tbeni;  stone  cars  were 
piled:  a  storehonse  100  feet  by  24  feet  was  bnilt  and  all  movable  property  trans- 
ferred to  it  and  arranged  in  order  and  tho  different  tools  assorted;  all  the  lumber 
was  stacked;  a  new  hull  was  bnilt  for  the  qnarter  boat  and  the  top  works  trans- 
ferred to  it;  one  new  barge  was  built  and  laanohed  Febrnarv26, 1898;  bnilt  wooden 
walk  way  around  capstan  on  lock;  repaired  fences,  gates,  skiffs,  wheelbarrows,  and 
all  other  Government  property. 

LOCK  HOUSBS. 

Plans  and  specifications  for  two  lock  honseS;  with  cisterns  and  outbuildings,  at 
Lock  No.  7  and  at  site  of  Lock  and  Dam  No.  8,  were  prepared  during  the  winter, 
and  advertisements  issued  for  their  construction  by  contract. 

8ITB  OF  PROPOSED  LOCK  AND  DAM  NO.  8. 

A  stadia  survey  of  Pool  No.  7,  as  far  as  Davis  Creek,  about  23  miles  from  Lock 
No.  7,  with  a  line  of  levels,  was  begun  on  November  18, 1897,  and  finisbed  December 
13,  1897,  and  five  approximate  locations  selected  for  proposed  Lock  No.  8.  The  two 
most  favorable  locations  were  carefully  surveyed  and  platted,  soundings  were  made, 
and  other  requisite  information  obtained,  resulting  in  the  selection  of  the  location 
No.  4,  a  little  above  Millers  Creek  and  below  Napping  and  Towhead  shoals,  or  21.2 
miles  above  Lock  No.  7  and  about  4i  miles  above  Big  Hickman  Bridge.  The  land 
on  both  sides  of  the  river  was  surveyed  and  temporary  hubs  placed  at  all  comers. 
These  will  be  replaced  by  permanent  stone  monuments.  The  titles  to  the  land  on 
both  sides  of  the  river  nave  been  obtained  and  the  land  purchased.  Plans  and 
specifications  for  the  consiroction  of  the  proposed  lock  were  prepared  during  the 
winter. 

Respectfully  subndtted. 

John  M.  Q.  Watt,  Aatistant  Engineer. 

Capt.  J.  O.  Warren, 

Corps  of  Enyineer$,  TJ,  S,  A, 


DttaiUd  giatemeni  of  eo9t  of  oonBiruction  of  Lock  and  Dam  No,  7,  Kentucky  Biver,  Ken- 
tucky, indudhg  time  from  December  1, 1896,  to  June  SO,  1898, 

general  expenses. 

Superintendence : 

General  superintendence  in  field,  inspectors,  etc $2, 475. 93 

Office  salaries, stationery, etc 1,565.41 

Temporary  buildings: 

Office 962.76 

Oil  house 183.60 

Blacksmith  shop 49,20 

Storehouse  for  tools  and  machinery 255.36 

Cement  shed 185.90 

Derricks : 

l-'raming,  rigging,  and  raising  17  derricks 2,600.26 

Rigging,  tightening  guy  lines,  oiling,  and  moving  derricks 1, 623. 72 

Tramwavs: 

Incline  tramway,  including  tramway  platform  in  coffer 1, 039. 68 

Drum  for  lowering  oars -.  106.40 

Laying  and  relaying  railroad  track 939.14 

Plant: 

New  barges,  repairs  to  derrick  boats  and  barges 12,976.33 

Addition  to  plant,  new  engines,  wire  rope,  traveler,  etc 9, 489. 69 

Moving  plant 1,951.99 

Oil  Buppiiee  for  general  purposes 650.50 

87,065.37 

ABUTMENT. 

Materials: 

192  barrels  eement, at  $1. 07  per  barrel..-.-.- $205.44 

50  cubic  yards  sand,  at  28  cents  per  cubic  yard 14.00 

349  cubic  yards  stone,  at  $7. 68  per  cubic  yard 2, 680. 32 

84  cubic  yards  stone  at  $5. 50  per  cubic  yard 187.00 

Oil,  dynamite,  waste,  etc ^*99 

900  bushels  coal,  at  5  cents  per  bushel t^qrfized'bvLjOS^C 
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Labor: 

Raising  3  dorrickg $69.30 

Excavating  9,040  cabio  yards  earth ,  at  20  cents  per  cubic  yard 1, 808. 00 

Transporting  383  cubic  yards  stone,  at  68  cents  per  onbic  yard 260. 44 

Cutting  stone 432.68 

Laying  383  cubic  yards  stone,  at  $1.10  per  yard 421.30 

Moving  plant 33.25 

Excavating  770  cubic  yards  rock,  at  25  cents  per  cubic  yard 192. 50 

6,39L23 

LOCK. 

Cofferdam: 

Royalty  on  1,058  feet  Wakefield  triple-lap  sheet  piling,  at  25  cents 

per  foot $264.50 

3,680  linear  feet  piles,  at  14f  cents  per  linear  foot 542. 80 

1,058  linear  feet  triple  sheet  piling,  at  $2.51  per  linear  foot 2, 655. 58 

2,116  linear  feet  wuling,  4  inches  by  12  inches,  at  7  cents  per  linear 

foot 148.12 

1,560  pounds  16  feet  iron  rods,  at  3^  cents  per  pound 54. 50 

1,036  linear  feet  tie  pieces,  at  9  cents  per  linear  foot 93. 24 

Boat,  spikes,  and  nails 136.90 

Coal,  coal  oil,  etc 120.00 

Driving  sheet  and  round  piling 1,119.20 

Carpenter  work  on  waling,  ties,  etc 431. 25 

Filling  and  backing 1,029.44 

Pumps: 

Setting  up  pumps  and  engines 1,043.71 

Repairs  to  pumps  and  engines 550.12 

Pumping  cofferdam 983.25 

Excavating : 

Dredging  44,386  cubic  yards  earth  and  sand,  at  8.36  cents  per  cubic 

yard 3,710.67 

Dug,  wheeled,  and  hoisted  out  19,158  cubic  yards  earth  and  sand,  at 

34.5  cents  per  cubic  yard 6,609.51 

Quarried,  wheeled,  and  hoisted  4,788  "y^ubic  yards  stone,  at  41.5  cents 

per  cubic  yard 1,987.02 

Mortar  and  filling  joints : 

Quarried  l,lS)  cubic  yards  of  spalls,  at  41.8  cents  per  cubic  yard 493. 24 

Dredged  2,730  cubic  yards  sand,  at  17.3  cents  per  cubic  yard ....  472. 29 

Han&ng  cement  and  spalls,  piping  water,  screening  sand,  mixing 

and  handling  mortar,  at  24.054  cents  per  cubic  yard 3, 534. 49 

Inspection : 

Inspecting  stone  at  Beattyville,  Ey.,  at  Lock  No.  7,  and  at  Salem- 
Bedford  quarries,  15,888  cubic  yards  stone,  at  13.60  cents  per  cubic 

yard 2,160.76 

Inspecting  6,428  barrels  cement,  at  10.50  cents  per  barrel 674. 94 

Cement : 

Testing  and  storing  cement 232.06 

6,678  barrels  ''Diamond"  cement,  at  $1.07  per  barrel 7, 145.46 

1,210  barrels  Baylor's  Portland  cement,  at  $2.58  per  barrel 8, 121. 80 

Cost  of  stone : 

Transported  4,559  cubic  yards  stone  from  Beattyville,  Ky.,  at  $7.G8 

per  cubic  yard 35,013.12 

Purchased  1,809.48  cubic  yards  dressed  face,  at  $13.90  per  cubic  yard .  25, 151. 77 
Purchased  8,534.73  cubic  yards  backing  (freestone),  at  $5.50  per  cubic 

yard 7 46,941.00 

Purchased  487.69  cubic  yards  special,  at  $14.50  per  cubic  yard 7, 071. 50 

Purchased  213.43  cubic  yards  coping,  at  $13  per  cubic  yard 2, 774. 59 

Purchased  158.67  cubic  yards  coping,  at  $12  per  cubic  yard 1, 904. 04 

Cutting  stone : 

Cut  122.71  onbic  yards,  dressed  face,  at  $9,227  per  cubic  yard 1, 132. 25 

Cut  530.55  cubic  yards  thin  backing,  at  $2.13  per  cubic  yard 1, 130. 07 

Cut  509.63  cubic  yards  thick  backing,  at  $1.83  per  cubic  yard 932. 62 

Cut  1,495.42  cubic  yards,  quarry  face,  at  $4,015  per  cubic  yard 6, 004. 11 

Cut  307.59  cubic  yards,  dressed  face,  cut  to  ladder  ways,  corners,  etc., 

at  $5.95  per  cubic  yard 1,830.16 

Cut  355.84  cubic  yards,  pointed  face,  at  $7,014  per  cubic  yard 2, 495. 86 

Total,  3,321.74  cubic  yards,  average  price  $4,156  per  cubic  yard. 

Reduced  i  inch  in  bed  Joints  177  pieces,  special 283. 20 
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Transferring  stone  to  look  walls : 

Transferrins  14,694  cubic  yards  stone  to  lock  walls,  at  31.S0  cents  per 

cubic  yard $4,672.78 

Betting  stone: 

Setting  14,694  cubic  yards  stone,  at  88.284  cents  per  cubic  yard 12, 964. 88 

Iron  work,  etc. : 

Maneuyering irons,  valyes,  etc 1,949.85 

Labor  of  placing  same 863.60 

Pointing  and  cleaning  flagging  and  lock  walls 179.02 

Cutting  gauge 80.00 

Fuel,  oil,  etc. : 

Fuel,  including  cost  of  storage  and  coaling  engines 2, 705. 55 

Coating  lock  walls  with  linseed  oil 66.67 

Sewer  pipe  for  drain  back  of  land  wall 157.50 

Gates: 

Paint,  oil,  etc 106.70 

Transportation  of  timber 26.97 

Timber,  57.569  feet  B.M.,  at  $16.40  per  M 944.18 

Tools,  augers,  etc 11.10 

Roofing  paper,  etc 37.45 

Iron  and  steel 634.16 

Placing  mud  sills 21.26 

Labor,  framing  and  placing  gates  in  position 2, 118. 22 

199,011.98 

DAM. 

Materials  and  labor; 

687,542  feet  B.  M.  long-leaf  yellow  pine,  at  $16.40  per  K $11, 274. 21 

Transportation  of  timber,  at  47.40  cents  per  M 325.86 

Spikes,  1,400  pounds,   at   $2.08  per  hundred weiglit;   bolts,  31,050 

pounds,  at  $1.58  per  hundredweight 519.01 

Inspecting  and  receiving  timber,  at  25.45  cents  per  M 175. 00 

Laying  timber,  at  $2.4335  per  M 1,672.66 

Dredging  for  foundation,  19,332  cubic  yards,  at  11.24  cents  per  yard.  2, 174. 11 

Quarrying  12,189  cubic  yards  riprap,  at  21.955  cents  yer  yard 2, 676. 10 

Filling  dam  with  riprap,  12,189  cubic  yards,  at  85.176  ceuts  per  yard.  4, 287. 61 

Dump^  as  backing  18,897  cubic  yards,  at  13.627  cents  per  cuoic  yard .  1, 825. 69 

24,980.25 
Dam  is  851  linear  feet,  oi  an  average  of  $71,026  per  linear  foot,  or  $86,265 
per  M  feet  B.  M.  . 

X7PPBR  LAin>  OBIB. 

Labor  and  materials: 

40,164  feet  B.  M.  pine  timber,  at  $16  per  M $642. 62 

Transportation  of  timber,  at  48.14  cents  per  M 26  80 

Spikes  and  bolts,  at  76.028  cents  per  M  feet  B.  M.  of  timber  in  dsim ...  42. 32 

Laying  timber,  55,669  feet  B.  M.,  at  $3,275  per  M 182.81 

Excavating  923  cubic  yards  earth,  at  9.2  cents  per  cubic  yard 84. 96 

Quarrying  1,146  cubic  yards  riprap,  at  23.6  cents  per  cnbio  yard 270. 45 

Filling  in  1,146  cubic  yards  riprap,  at  81  cents  per  cubic  yard 357. 98 

1,607.44 
An  average  for  55,669  feet  B.  M.,  $28,875  per  M. 

TBIANGULAR  QUIDB  GBIB8. 

Labor  and  materials: 

22,840  feet  B.  M.  timber,  at  $16  per  M $865.44 

Transportation  of  timber,  at  58.67  cents  per  M 13.40 

Spikes  and  bolts,  at  92.64  cents  per  M  feet  B.  M.  of  timber  in  crib 21 .  16 

Laying  timber,  at$4.05  per  M 92.50 

Excavating  52  cubic  yards  earth,  at  12  cents  per  cubic  yard 6. 24 

Quarrying  668  cubic  yards  riprap,  at  22.33  cents  per  cubic  yard 148. 05 

Filling  in  668  cubic  yards  riprap,  at  25  cents  per  cubic  yard 165. 78 

812.57 
An  average  of  $85,578  per  M  feet  B.  M. 
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LOWXIt  UOn)  CBIB. 

Labor  and  materisJs : 

120,4^9  feet  B.  M.  timber,  at  $16  per  M $1,927.82 

Transportation  of  timber,  at  90.23  cents  per  M 36. 43 

Spikes  and  bolts,  at  79.03  cents  per  M  feet  B.  M.  of  timber  in  crib 95. 22 

Laying  timber,  at  $1.28  per  M  feet  B.  M 154.16 

Excavating  6,486  cubic  yards  earth,  at  10  cents  per  cubic  yard 648.  GO 

Quarrying  riprap,  3,663  cubic  yards,  at  23.60  cents  per  cubic  yard . ..  862. 11 

Filling  in  riprap,  3,653  cubic  yards,  at  22.5  cents  per  cubic  yard 822. 03 

4,546.37 
An  average  of  $37,732  per  M  feet  B.  M. 

GRADING  GROUNDS. 

Filling  behind  land  cribs,  lock  wall,  and  gully  in  lower  part  of  gronnda, 

50,419  cubic  yards,  at  19.564  cents  per  cubic  yard $9, 863. 89 

Fencing  grounds 84.51 

9,948.40 

GENERAL  AND  CLOSING  WORK. 

Watching  and  caring  for  Government  property,  and  operating  lock  from 

December,  1897,  to  June  30, 1898 $1,257.48 

Storing  machinery  and  plants  removing  old  buildings,  etc 1, 040. 41 

2,297.89 

EXTRA  COST  DUB  TO  FLOOD. 

Repairing  pHing $61.25 

Placed  5,358  cubic  yards  backing,  at  16  cents  per  cubic  yard 859. 63 

Repairs  to  railroad  track  and  platforms 70.71 

Removing  and  replacing  pumps,  engines,  tools,  etc 216. 11 

Repairs  to  engines,  pumps,  etc 33. 65 

Removed  7,863  cubic  yards  mud  depoHit,  at  28.2  ceuts 2, 059. 04 

Fixed  salaries  during  flood 866.90 

4,167.29 
RECAPITULATION. 

General  expenses $37,(^.37 

Abutment 6,391.23 

Lock 199,011.93 

Dam 24,930.25 

Upper  land  crib 1,607.44 

Triangular  guide  cribs 812.57 

Lower  land  crib 4,546.37 

Grading  grounds. ...' 9,948.40 

General  and  closing  work 2,297.89 

Extra  cost  due  to  flood 4,167.29 

290,768.74 


E  E  13. 

OPERATING  AND  KEEPING  IN  REPAIR  THE  SEVEN  LOCKS  AND  DAMS  IN 
KENTUCKY  RIVER,  KENTUCKY. 

The  estimate  and  project  for  the  operation  and  care  of  the  completed 
locks  and  dams  in  this  river  during  the  fiscal  year  ending  Jane  30, 
1898,  contained  items  which,  sammarized,  are  as  follows: 

Salaries  (not  inclndiDg  towboat  and  dredges) $15, 000. 00 

Repairs 22,560.00 

Operating  towboat 15,000.00 

Electric  plant 650.00 

Steel  derrick 675.00 

Operating  2  dredges 8,000.00 

Caring  for  2  derrick  bonts 300.00 


Total 
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The  first  item  provided  for  the  payment  of  the  salaries  of  the  regnlar 
lock  tenders  at  the  several  locks  and  a  share  of  such  expense  in  the 
district  and  local  offices.  The  second  for  repairs  to  existing  structures 
which  had  become  so  old  and  rotten  or  damaged  as  to  render  them  un- 
safe, and  for  the  ordinary  current  repairs  incident  to  the  operation  of 
the  locks  and  plant  required  to  maintain  the  system  in  good  navigable 
condition.  The  specific  purpose  of  the  other  items  is  Indicated  by  the 
wording  of  the  items. 

During  the  fiscal  year  Lock  No.  7  has  been  completed  with  funds 
from  **  Improving  Kentucky  River,  Kentucky/'  and  opened  to  naviga- 
tion December  11, 1897,  and  until  the  close  of  the  year  was  operated 
by  the  watchmen  caring  for  Government  property  stored  at  that  point. 

The  details  of  the  year's  operations  are  set  forth  in  the  report  of  Mr. 
J.  M.  O.  Watt,  assistant  engineer,  appended  hereto  and  followed  by 
statements  of  traffic  and  commerce  passing  the  locks. 

Expenditures  during  the  year  were  as  follows: 

Detailed  atateinent  of  expenditures  made  in  eonneetion  with  the  work  of  operating  and  oare 
of  the  looks  and  dame  on  Keniuokjf  £U>er,  Kentucky,  during  the  jUo€U  year  ending 
June  SO,  1898, 


Date. 


Voaober. 


To  whom  iMid. 


For  what  paid. 


Amount. 


1807. 
July..... 


August. . 


September. 


Sundry  persons. 
do , 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 

do 

J.B.  Smith 

M.  A.  Collins 

C.L.  Caldwell 

EUwanger  Bros 

High  Bridge  Lumber  Co 

M.  A.  Collins 

M.  P.  Gray 

S.  J.  Salyers 

The  John  Van  RaiiseCo 

Northern  Lake  loe  Co 

H.J.Seppenfeld,  Jr 

John  T.  Buckley 

The  Postal  Telegraph  Cable  Co 

Smiths  Com 

The  Ahxens  &  Ott  Manufacturing  Co. 

The  Consolidated  Boat  Store  Co 

do 

The  Joseph  R.  Peeble's  Sons  Co 

Sundry  persons 

do , 

H.  C.Bacon 

Sundry  persons 

do 

do 

do 

do 

do 

do 

do 

do 

C.  J.  Comstocic 

John  Mc(rIot1iIin 

Sundry  peraouH 

do 

Payroll 

d« , 

do 


Serrioee 

.....do 

do 

do 

do 

.....do 

.....do 

do 

...  .do 

do 

do 

do 

do 

....do 

Traveling  expenses 

BIue>grass  seed 

Beef 

Subsistence  supplies,  etc. 

Lumber,  eto 

Screen  wire,  etc 

Supplies 

Linings 

Ice,  etc 

Subsistence  supplies,  eto ... . 

Supplies 

Toll  on  telegram c 

Subsistence  8upi>lio8,  eto 

Brass  cylinder 

Supplies 

Asbestus  coatipg 

Subsistence  supplies,  etc. . 

Services 

do 

do 

do 

do 

do 

do 

do 

.....do 

do 

.....do 

....  do 

Lumber 

Services 

do 

do 

do 

....  do 

.....do .^. 
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Dekiihfd  statement  of  ezpendiiurea  made  in  oonnecHon  with  the  work  of  operaHna  and  oare 
of  the  loeka  and  dame  on  Keniueky  Miver,  Kontuokif,  ete, — Contiikaed. 


Date. 

Yoooher. 

To  whom  paid. 

For  what  paid. 

Amoont 

1897. 
Beptmber. 

4 
6 
6 
7 
8 
9 
10 
11 

12 

18 

14 

15 

16 

17 

18 

19 

20 

21 

23 

23 

24 

26 

20 

1 

2 

8 

4 

6 

0 

7 

8 

9 

10 

11 

13 

18 

14 

16 

10 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

S9 

80 
31 
82 
83 
34 
35 
86 
87 

13 
14 
16 
16 

Payroll 

Serrioea 

9102.95 

do 

.....do  ...................... 

124.89 

do 

do 

1U6.84 

do 

do 

106.61 

do 

do 

6.25 

do        

do 

463.60 

do 

do 

76.(10 

J.  6.  Warren,  captain.  Corps  of  Engi- 
neers. 
R.  McKim&Co 

MUMfftt ..T 

8.80 

Coal 

446.00 

Ellwanirer  BroA       ...••*>■■.•>>>...•.. 

Subsistence  nupplies,  etc. . . 
Ifon  well,  etc............... 

129.83 

Chaa.  Ueirewald  Co 

86.69 

Crawley  &  Johnatou 

Caatlnga,  etc 

Meatl^.. 

78.17 

B.J.Salyer8 

41.83 

Oeo.C.  Fayne  ScCo 

Filter  tnbe 

8.00 

The  Otis-Uiddon  Co 

Stair  plates....  •• 

27.00 

Frankfort  Elevator  Coal  Co. ........ . 

Coal 

12.60 

Smith  Sc  Com 

Subaistenco  supplies,  etc ... 
Supplies.............. ...... 

94.87 

Grav  &:  Staire 

238.96 

w  Lp^*!..;;;..::....:::;:::;::  ; 

Manninff,  Maxwell  Sc  Moore, 

Shingles 

26.00 

Steam  tubes 

6.40 

Oegood^redge  Co... 

Spud  shoes,  etc............. 

19.00 

Frankfort  Ice  Co 

loe 

86.38 

H.  J.  Seppenfeld,  jr 

Subsistence  supplies,  etc. . . . 
Sen-ices 

96.61 

Oetober..— 

Payroll 

f<87.50 

do 

do 

441.49 

do 

do 

10U.00 

do 

do 

96.00 

do 

do 

96.00 

do 

do 

100.66 

do 

do 

48.70 

do 

do 

96.00 

do 

do ...................... 

132.95 

do 

do 

106.87 

The  Cincinnati  Railway  Siipiily  Co... 
The  Cincinnati  Marine  Railwsi  v  C<>. .. 
H.J.iSeppenfeld,jT .*. 

Briftbolts 

149.67 

J'Qmber  x.,. ..  ... 

84.40 

•  Subsistence  supplies,  etc  . . . 
DiTingdresii 

49.09 

Andrew  J.  Morse  dt  Son 

4L10 

John  P.McOiiire 

Dinner  teeth.... 

30.00 

scSvT.!!!!:;:;::::::;:::..: 

24.60 

OmyfrStrSCE . 

Supplies 

0.08 

J.  J.  Black  .TT. 

Services  of  carpenter 

Lannderlne.... ............. 

9.00 

The  Excelsior  Laondry  Co 

8.64 

8.J.Salyeni 

Beef!.:™:..:::::;:.:;:.:.: 

7.60 

The  Globe  Co 

Hauling,  etc 

7.00 

8.  T.  Pence 

Bracked 

liOmber,  etc.. .•••........... 

4.00 

Hiffh  Bridire  Lumber  Co 

3.43 

M.P.Grav. 

Rope,  etc 

8.11 

S.S.  Mason 

Hire  of  teamnter  and  team. . 

1.76 

Stoamer  Biimside 

1.00 

A d AmH  Eanrf SB  CJo  ........... .   ...... 

EzDrmaaae ... 

.60 

J.  G.  Warren,  captain.  Corps  of  Engi- 
neers. 

Pacific  Rw>'. 
do 

ffiCSeT.......:..:::::::: 

8.40 

Transportation 

8.10 

do 

3.10 

T.J.  Congleton  &  Bro. ................ 

Timber,  etc 

266.88 

Smith  &  Cum 

Subsistence  supplies,  etc .. . 
Lumber,  etc 

125.46 

W.L.  Pence.... 

78.26 

Adkinson  Bros 

Lumber.  .................... 

40.06 

Frankfort  Ice  Co 

Ice 

29.24 

H.  C.  Bacon 

Travelina  ex  oenses ......... 

14.07 

John  M.G.  Watt 

.    do ... 

8.73 

Varamber 

Payroll 

Services  .................... 

854.  R4 

do 

do 

358.87 

do.. 

do 

do 

do 

155.80 

do 

25i.96 

..     do       

144  69 

do 

....   do 

844.23 

Geo.  Sample 

do 

13.38 

Pay  roll 

do 

•     79.50 

do 

do 

100.56 

.  ...do 

do 

195.00 

do 

do 

....  do 

95.00 

do 

20.10 

The  Cincinnati  Railway  Supply  Co  . . . 
W.D.Hanliii 

Sjiikes 

23.28 

KsiTH.  etc ................... 

16.41 

M.  A.  Vaiighii 

M:.!!:::.:.::::::..:::::: 

4.80 

John  W.^arka 

stone 

14.60 

Digitized  by  LnOOQlC 


APPEm>IX  E  E — BEPOBT  OF  OAFTAIN  WABKEN. 


2027 


Zhiailed  statement  of  expenditures  made  in  eonneotion  with  the  work  of  operating  and  care 
of  the  looks  and  dams  on  Kentuekjf  Biver,  Kentucky,  eto.— Cootinned. 


Date. 

yoQohar. 

Towhompdd. 

For  what  paid. 

Amomil 

1807. 

17 
18 
19 

18 
19 

20 
21 
22 

28 
24 
25 
26 
27 
28 
20 
80 
81 
82 
83 
34 

86 
86 
87 
88 
80 
40 
41 
42 
43 
44 
45 
40 
47 

4 
10 

n 

12 
18 
14 
15 
16 
17 
18 
19 
SO 
21 
28 
28 
24 
25 

GiUYA  StMTC 

SnnDlies 

$108.24 
8.97 

S.S.Collina.T 

Jars, etc .................... 

Frankfort  loe  Co 

Ice,  etc 

26.00 

l>mflinb«r.. 

Payroll 

Services 

156.05 

....'.do 

do 

271  00 

do 

do 

4.80 

do 

824.19 

do 

do 

488.44 

do 

do 

205.00 

do 

463  50 

do 

do 

95.00 

do 

do 

5.25 

do 

do 

95.00 

do 

do 

95.00 

do 

do 

13.05 

.    ..   do 

do 

95.83 

do 

do 

95.00 

do 

95.00 

do 

do 

7.50 

do 

do 

842.68 

C.H.Koster 

Flags 

28.70 

The  AmericAii  Foroite  Powder  Mana- 

facturing  Co. 
Payroll 

Ex^oders 

9.25 

Services 

19.95 

H.  0.  Bacon,  carpenter 

Travellnflf  ezoensM......... 

9.25 

Wm.  W.  Harta,  first  lieutenant,  Corps 

of  Engineers. 
do 

MUeage !.!... ..!.;::;;;;:: 

4.80 

do 

4.00 

...  .do        

do 

6  64 

Western  Union  Teleeraph  Co 

Bnterprlse  Lumber  Co 

Telecrams,  etc............  -. 

5.89 

Timber 

4,430.02 
.70 
.49 

The  Western  Union  Telegraph  Co.... 
do ••••.. 

Toll  on  UOegrams,  etc 

Toll  on  tolegrams 

do 

Frankfort  Elevator  Coal  Co 

Telefrraiua           ._..... ...... 

76 

Coal 

'    194.09 

Frankfort  Ice  Co 

loe 

18.75 

Church  Bros 

Team  hire 

4.00 

S.J.Salv'ers  

Peef 

83.98 

John  M.  G.  Watt,  assistant  engiueer' 

and  draftsman. 
Howard  &■  Noonan  . r 

Traveling  expenses 

Subsistence  sop^tlies 

Services 

20.50 
81.98 

Payroll 

62.28 

Smith  &  Com 

Subsistence  supplies,  etc  . . . 
do 

186. 14 

0.  M.  Wood  &  Son 

80.77 

Gray  St  Stagg 

Supplies 

297.17 

Howard  &  Noonan 

Subsistence  supplies 

SuDulies.  etc 

22.60 

Gray  &.  Stagg 

245.27 

John  Barrett  &  Son 

coff"!/...........:........ 

284.28 

Standard  Oil  Co 

Oil 

15.88 

G.W.Lawrence  &Co 

Coal 

29.50 

Payroll 

Services 

617.50 

M.*A.  Vaughn 

Jdilk.etc       

1.80 

J.N.Roberta 

Lnmi)er 

81.88 

1886. 
JamuAry . . . 

Payroll 

Services 

806.50 

do 

do 

410.50 

do 

....  do 

95.00 

do 

do 

25.10 

do 

do 

186.20 

do 

do 

133.79 

do      ....                        

do 

05.00 

do 

do 

06.00 

..do 

..    .  do    

05.00 

do 

do 

95.00 

do 

do 

95.00 

do ...                            

...do 

4.80 

John  M.  G.  Watt 

do 

86.00 

Theodore  WvUe 

...  do   ..................... 

120.00 

H.C. Bacon 

do 

9.00 

P.  M.  Bess,  master  uianon  .........r... 

Traveling  expenses 

12.88 

PavroU 

Services 

832.47 

do - 

...do 

126.85 

James  Heeney ................ .......r 

Subsistence  supplies,  etc . .. 
Lumber......  .....■•.■...... 

148.89 

Aflkfnnnn  Rmn           

20.08 

EUwanser  Bros 

Subsistence  supplies,  etc  . . . 
Beef • 

55.48 

H  J   SeDDenf'eld  1r                        .     .     . 

24.93 

Gray^otagg       . 

Snonlies .....•••••.••. 

151.38 

J.  W.Davis Coai  Co.' 

OT..?.:.::..::::::::::::.: 

43.54 

Enterprise  Lumber  Co 

Transferring  lumber 

268.48 

Digitized  by  LnOOQlC 


2028   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

Detailed  statement  of  erpenditmree  made  in  oonneetion  with  the  work  of  operating  and  care 
of  the  locks  and  dams  on  Kentucky  Riter,  Kentucky,  etc, — Coutinaed. 


Date. 

Voucher. 

To  whom  paid. 

For  what  paid. 

Amount 

180& 
Januazy . . . 

26 
27 

28 
29 
80 
81 
82 
88 
34 
85 
86 

87 
88 
89 
40 
41 
42 
48 
44 

10 
11 
12 
18 
14 
16 

16 
17 
18 
10 
20 
21 
22 
28 
24 
25 
26 
27 
28 
20 
80 
81 
82 
88 
84 
85 
86 
37 
38 
30 
40 
41 
42 

48 
44 

10 

u 

R«iii4  Prill  0> 

Bushing •••-••.... 

t2.ll 

The  American  Forcite  Powder  Man- 
ufacturing Co. 

The  Western  Union  Telegraph  Co 

John  T.  Bnoklev 

Exploders 

9.2S 

Telegram^i 

2.90 

Galvanized  iron,  etc 

Sunnlies 

14.75 

Gray  A  Stagg 

162.47 

Frankfort  we  Co 

Ice 

21.75 

John  O'Gonners .•••• 

Services  

8.60 

W.  nirgAn  ,...,,....-r -.,., 

do 

19.88 

PaTrou 

do 

72.80 

do 

do 

6.90 

J.  G.  Warren,  captoln,  Corps  of  Eiigl- 

neere. 
S.  J.  Salvers 

Mileage 

2.60 

Beef 

40.64 

J.  R.  Crkigmj'le 

Butter 

2.10 

Courier-JournalJob  Printing  Co 

T.  J.  Congleton  &  Bro 

Supplies 

4L50 

Lumber.etc 

98.28 

W.H.Parri8h 

Lumbw 

11.39 

Joel  Payne 

Milk 

6.90 

Peaalee  Gaalbert  Co 

Metal  polisli 

16.20 

Payroll 

Services 

270.00 

Febroary.. 

do 

do 

027.82 

do 

do 

794.77 

do 

do 

224.38 

do 

do 

416.20 

do 

do 

67.56 

do 

do 

72.82 

do 

do 

96.00 

do 

do 

96.00 

do 

do 

96.00 

do 

do... 

96.00 

do 

do 

95.00 

do 

do 

96.00 

W.P.  Frost 

Milk,  etc 

6.32 

PoeUl  Telegraph  (*able  Co 

TAlAgram  , , 

.20 

Wm.  W.  Harta,  first  lieutenant,  Corps 

of  Engineers. 
John  Dunaway 

MilA.^^ 

Services 

5.20 
28.00 

James  Shearer 

do 

16.50 

Jos.  Shearer 

do 

16.50 

Geo.  Spaulding 

do 

4.85 

James  Buckley 

do 

8.80 

Adams  Express  Co 

1.50 

S.  J.  Salvers 

Beef?:..  A.    :".''*": 

22.71 

Jas. CUrk,  jr.,  &Co 

Rewinding  armat  ure 

Coal 

80.00 

J.  W.  Davis  Coal  Co 

493.84 

D.Lyon  Skiff  Co 

Skiff,  ete 

20.00 

M.  A.  Vaughn 

Milk 

2.80 

Chas.  Hegewald  Co 

Cans  tan  snindle 

6.00 

Frankfort  Ice  Co 

Ice 

15.50 

James  Heeney 

Subsistence,  etc 

158.39 

Holmes  &  Baird 

Anolllnaris  wat^^r  .... 

4.58 

T.B.Ripy 

Coal 

7.00 

M.  A.  Vaughn 

Subsistence  supplies 

Supplies .. 

5.10 

Gray  &  Stagg 

48.87 

The  Western  Union  Telegniiih  Co... 
.....do  ............................  , 

Telegrams 

5.21 

Telegram      .... 

.27 

F.  C.  Nnnemacher 

Blanx  books,  etol i m ! 

89.45 

Frederick  Diehl 

Stationery,  etc 

14.90 

Chas.  E,  Beecher 

Rnbber  stamns  etc 

6.45 

Louisville  and  Nashville  R.  R.  Co . . . . 
Pullman's  Palace  Car  Co 

Transportation 

8.44 

do 

.50 

Louisville  and  Nashville  R.  R.  Co .... 

do 

1.90 

Cincinnati  New  Orleans  and  Texas 

Pacific  Rwy. 
PayroU 

do 

.65 

Services ............. 

270.00 

Wm.  W.  Harts,  first  Ueutenant,  Corps 

of  Engineers. 
T.J.  Congleton  &  Brt> 

Mileage 

13.04 

March 

Lumber. 

10.65 

Black  &Ho)re 

Coal 

108.18 

Cincinnati,  New  Orleans  and  Texas 

Pacific  Rwy.  Co. 
Payroll 

Transportation 

2.50 

Services .....                    . 

903.38 

do 

do 

342.24 

Geo.  S)>anldlng 

do 

4.80 

Payroll 

....  do 

241.70 

do 

do 

95.00 

do 

do 

95  00 

do 

do 

95.00 

do 

do 

95.00 

Digitized  by  LnOOQlC 


APPENDIX   B  E — ^EEPOET  OP  CAPTAIN  WABBEN. 


2029 


Detailed  statement  of  expendituree  made  in  oanneoiian  with  the  teork  of  operating  and  eare 
of  the  looks  and  dame  on  Eentnokjf  River,  Kentucky ,  etc, — Continued! 


Date. 

Toucher. 

To  whom  paid. 

For  what  paid. 

Amount. 

1898. 
Haieh    ... 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
28 
24 
26 
26 
27 
28 
29 
30 

18 
19 
20 
21 
22 
28 
24 
25 
20 
27 
28 
29 
80 

81 
82 
88 
84 
86 
80 

18 
19 
20 
21 
22 

Payroll 

Services 

$95.00 
9.00 

do 

do 

do 

do     

76.41 

do 

do 

96.50 

do 

do 

19.20 

do 

....  do  ••..••       ..... 

182.59 

do 

do 

76.52 

Pullman'a  Palace  Car  Co 

TransT)ortation 

8.00 

Payroll 

Services 

88.83 

Gray  A  Stairiir .  .. 

Sannliea 

89.64 

Jainea  Heeney 

.:...5o!:;:.:;.::::::::::::.: 

129.17 

Jff.A.yangbii. 

Milk 

1.80 

Frankfort  Ice  Co 

Ice 

18.75 

H.J.Seppenfeld,jr 

S  QtiDlies 

164.44 

A.  B.  Donaldson 

Miife... :..:; 

4.80 

The  Cincinnati  Tin  and  JanaouiuK  Co 
Payroll ?.... 

Lamps,  etc 

22.20 

Services  

16.50 

The  Drummond  Maiinfuctiirinir  Co... 
W.W.Hite&Co 

Castinffs.  etc 

62.81 

Oakum 

82.50 

Payroll 

Services 

270.00 

April 

do 

do 

209.16 

do 

do 

288.00 

do 

do 

247.00 

do 

...  .do 

100.40 

....do 

:::::d2 :::::::::;:;;;;:::::" 

05.00 

do 

do 

96.00 

do 

do 

95.00 

do 

do 

95.00 

do 

do 

95.00 

Chan.  C.  StoU  Oil  Co 

Lluseedoil 

19.95 

Chaa.  L.  If  cKee,  tim»*keoi)«r 

Traveling  exi>en8eB 

Stone 

8.77 

A.  B.  Donaldson t 

72.00 

Standard  Oil  Co 

Oil 

20.83 

H.J.Seppenfeld.Jr •. 

James  fieeney 

Beef 

11.52 

Supplies 

83.26 

Frankfort  Ice  Co 

Ice 

6.00 

Gray  &  Staiuc 

SuDDlies \ 

54.96 

...?.5o...T!t7...:::.:  .::;:::: 

.:..  So?.:.:: 

87.09 

Wingate  Thompson,  master  laborer . . . 

Travellnjr  exiu'imi'S 

5.45 

Milk!?..?... ... ..:::::::: 

7.80 

MUton  W.  Barkhouse 

Asbestiis  ceiuunt 

3.20 

W.H.  Neill 

Supplies 

29.11 

Peaslee-Gaalbert  Co 

Red  lead 

29.60 

The  Todd-Donigau  Iron  Co 

Supplies 

19.10 

Peaslee-Ganlbert  Co 

Tumblera,  etc 

3.66 

W.  B.  Belknap  &  Co 

Supplies 

6.10 

Ben  Meeker 

Services 

7.20 

Frederick  Diehl 

Supplies . . 

46.85 

The  Laidlaw- Dunn-Gordon  Co 

KentackyRlYer  Packet  and  Tow  boat 

Co. 
Leonard  &  Ellis 

Steam  pump 

60.00 

Freight  char{;eM 

4.50 

Oil 

17.86 

The  CinclnnaU  BaUway  Siipidy  Co. . . 
Grav  6c  Stuirir 

Sheaves 

8.15 

Supplies 

Timber 

47.89 

^^HowlFd. :::..:::.:::::: 

288.19 

Payroll 

Services ....        

800.00 

do 

do 

270.00 

M»y 

do 

..do 

655.18 

James  Heeney -. ., 

Supplies 

Services                

5.48 

Payroll 

250.00 

do 

,.  ..do 

265.00 

do 

do 

95.00 

do 

do 

95.00 

do 

do 

05.00 

do 

do 

05.00 

do 

,     do 

104.00 

do 

do 

100.70 

Chas.  Hecrewald  Co       

Outfit           

54.00 

Payroll 

Services 

27.60 

Gener  &  Son 

Supplies 

21.72 

Trozell  Bros .....__.... 

Asoestus 

28.81 

T.  J.  Conzleton  &.  Bro • 

Lumber 

2.34 

Phil  A.  Vosel  &.  Sons 

Kimolies   .     ................ 

57.48 

Kentucky  River  Packet  and  To  wheat 
Co. 
Gray  &  Statrg 

.26 

Sunnlies.  etc i. 

208.70 

W.  W.  Hite&  Co  (Incorporated)  ..... 
Henrv  Vofft  Maohine  Co 

Oakum          

19  50 

Towins  knees,  etc .......... 

106.  00 

Indiana  Forge  and  Rolling  Mill  Co . . . 
^.  B. Belknap  &  Co f. 

6.5U 

SnppUes 

4.40 

Digitized  by  LnOOQlC 


2030     REPORT  OF  THB  CHIEF   OF  EKGIKEER8,  U.  8.  ARHT. 

Detailed  statement  of  expendUuree  made  i%  eanneetion  with  the  work  of  operating  and  ear$ 
of  the  locks  and  dame  on  Kentuokjf  Biver,  Keninoky,  eto, — Continaed. 


Date. 


1808. 
May 


June.. 


Toucher. 


To  whom  paid. 


A.  Bntton  &,  Son 

McKibbin  Bros 

Joseph  P.  Lynch,  dork . 

Qrav&Stagg 

ArthnrKaye 

Milton  W.  Barkhooiie  . . 

Payroll 

Albreoht  &  Heick 

Payroll 

....do 

do 

.....do 


.....do 

do 

do 

do 

J.  O.  W^arren,  captain,  Corps  of  Bngi. 
neers. 

Payroll 

Theodore  Wylie,  clerk 

Phil  A.  Yofcel  &  Sons 

.James  Heoney 

Coorier-JoamalJob  Printing  Co  .... 

Leavenworth  Skiff  Co 

M.  A.  Vanghn , 

Chas.  Hegewald  Co 

Northern  Lake  loe  Co 

Albrecht  &  Heiok 

Louisville  Bridge  and  Iron  Co 

Fewlass  Brass  and  Iron  Works 

Ed.  J.  Howard 

Gray  &Stagg 

David  Welsh 

W.  B.Belknap  &  Co , 

Standard  Oil  Co 

Imperial  Laundry 

A.  Button  &Son 

Peaalee-Oanlbert  Co 

Bridges-Strassel  Co , 

The  Chas.  Barnes  Co 

ArthnrKaye 

W.  B.  Belknap  &  Co 

Payroll 

.....do 

Geher  &  Son 

Leonard  A  Bills  . 


Osgood  Dredge  Co . 
a&CoUlns.T 


Conrier-Jonmal  Job  Printing  Co. . 

Qray&Stagg 

W.  w.  Hits  A  Co.  (Incorporated) . 


Total  expended.. 


For  what  paid. 


Subeistenoe  supplies 

do 

Traveling  expenses 

Supplies 

Taoieware   

Supplies 

Services  

Butts,  hooks  and  eyes,  eto. 

Servioes  

do 

do 

do 

do 

do 

do 

do 

.....do 

Mileage 


Serrioes  

Traveling  expenses. . 

Snpplies 

SuDsistenoe  sapi>lies. 

Paper 

Skiltetc 

MUk 

Chocks,  eto 

Ice 

Wiro,  eto 

Steel  derrick 

Siphon  couplings ..... 

Lumber,  eto 

Supplies 

Bathtub,  eto 


Snpplie 


Laundering 

Snbsistenoe 

White  lead,  eto 

Glass 

Dredge  parts 

Toilet  sets 

Screen  wire,  eto 

Services 

.....do 

Covering  poets,  eto . 

ou f.TT:. 

Dredge  parts 

Ice  . 


Job  printing.. 

Suppllee 

life  belts 


Amonnt 


$8.97 

83.90 

9.55 

57.95 

30.07 

40.05 

V70.00 

.94 

554.28 

245.00 

205.00 

96.00 

95.00 

95uOO 

95.00 

96.00 

100.40 

4.24 

7.60 
8.56 

68L42 

6.06 

0.00 

24.60 

2.20 

17.00 

5.00 

17.00 

190.00 

10.80 

87L94 

43.10 

70.00 

40.80 

3.81 

2.04 

28.94 

14.84 

LOS 

78.20 

7.50 

2.40 

870.00 

&».07 

74.  RO 

85.80 

45.00 

8.29 

8.50 

125.tt 

19.20 


49,084.08 


Allotmenti  for  fieoal  year  ending  June  SO, 


1885 $15,000.00 

1886 24,000.00 

1887 85,133.60 

1888 82,308.54 

1889 82,478.50 

1890 72,394.80 

1891 28,889.07 

1882 48,826.68 


1893 $40,608.62 

1894 73,065.02 

1895 46,435.28 

1896 59,120.04 

1897 70,198.86 

1898 42,272.11 

Total 120,626.11 


bkpobt  of  mr.  j,  m.  o.  watt,  assistant  enginsbb. 

Unitbd  States  Enginebb  Office, 

Louieville,  iTy.,  June  SO,  1898. 
Captaiv:  I  haye  the  honor  to  oabmit  herewith  the  following  report  concerning 
the  operating  and  oare  of  looks  and  dams  ased  in  the  navigation  of  the  Eentaol^ 
Riyer,  Kentnoky,  daring  the  fisoal  year  ending  Jnne  30, 18^,  /     OOCJ I P 

igi  ize     y  g 


APPENDIX   E  E — REPORT  OP   CAPTAIN  WARREN.  2031 

During  the  past  year  the  riyer  was  open  to  navigation  for  327  days.  On  account 
of  low  water,  resulting  from  extreme  drought,  navigation  was  ]practioally  suspended 
above  Look  Tso.  4  from  October  10  to  November  10. 1897,  and  in  the  upper  part  of 
Pool  No.  5  until  December  14, 1897.  On  account  of  hich  water  navigation  was  sus- 
pended at  the  lower  end  of  the  river  (chiefly  firom  backwater  from  the  Ohio  River) 
during  January  nineteen  days,  February  twelve  days,  and  April  seven  days;  at  the 
upper  end  of  the  river  for  three  days  in  January,  189i8. 

The  river  during  the  past  autumn  has  been  unusually  low,  no  water  coming  into 
the  various  pools  from  the  creeks  and  branches,  and  the  water  firom  the  head  t>eing 
cut  off  by  the  dam  then  being  constructed  at  Lock  No.  7 ;  but,  owing  to  the  tight- 
ness of  the  dams,  there  has  always  been  enough  water  for  navigation  up  to  Lock 
No.  4. 

One  wire-cable  ferry  line  has  been  established  about  1  mile  above  Carrollton,  Ky., 
and  a  second  one  about  a  mile  farther  upstream,  both  under  authority  of  the  Secretary 
of  War. 

A  new  transportation  line  was  put  in  operation  during  the  year  between  Cincin- 
nati, Ohio,  and  Frankfort,  Ky.— th«  Cincinnati  Mail  Line  Company,  steamer  Dick 
Brvwn.  The  dumping  of  refuse  from  stables  and  sawmills  into  the  river  or  on  the 
banks  where  it  might  be  carried  off  by  hi^h  waters  has  been  stopped. 

The  main  features  of  the  work  of  repairs  and  preservation  duriue  the  past  year 
have  been  as  follows:  The  dam  at  Lock  No.  1  has  been  partially  backed  with  gravel 
and  stone.  The  river  crib  at  lower  end  of  lock  has  been  torn  out  and  a  new  one 
built  and  filled.  At  Lock  No.  2  the  lower  slope  of  the  dam  has  been  repaired,  the  dam 
partially  backed  with  stone,  the  abutment  repointed,  and  the  abutment  cribs  filled 
with  stone.  At  Lock  No.  3  the  abutment  has  been  repointed,  the  abutment  cribs 
filled  with  stone,  the  river  crib  at  lower  end  of  lock  torn  out,  and  a  new  one  built 
and  filled  with  stone.  At  Lock  No.  6  a  triangular  guide  crib  has  been  built  and  par- 
tially tilled  with  stone. 

During  the  year  all  locks  were  kept  in  good  working  order  and  all  Government 
property  oared  for;  all  outbuildings  and  fences  were  whitewashed;  vegetation 
destroyed  firom  slope  walls,  cribs,  and  walks;  lock  entrances  were  kept  free  from 
drift  and  mud;  all  lock  gates  and  operating  irons  were  painted  and  all  lock  houses 
put  in  a  good  state  of  repair  inside;  flagstaff's,  48  feet  in  height,  were  erected  at  each 
lock. 

The  following  is  a  detailed  statement  of  work  done : 

LOCK  MO.  1. 

Dam. — ^The  dam  has  been  backed  with  1,205  cubic  yards  of  gravel  to  stop  leaks. 
The  old  and  defective  sheeting  was  removed  and  replaced  with  new  sheeting. 

Lower  river  crib, — Finished  tearing  out  lower  river  crib  and  replaced  it  with  a 
new  crib  120  feet  long;  base  width,  18  feet;  top  width,  14  feet;  height,  35  feet,  and 
filled  it  with  stone. 

General  work.— A  shed  was  built  over  hoisting  engine;  the  walls  of  the  lock  house 
were  repaired;  a  coal  house,  Hi  by  14  feet,  was  built. 

The  last  annual  estimate  carried  a  sum  for  rebuilding  the  timber  abutment  crib 
and  for  building  a  stone  abutment.  No  work  was  done  under  these  items,  and  it  is 
not  now  propOMd  to  do  any,  in  view  of  the  fact  that  the  dam  may  have  to  be  rebuilt 
within  the  next  three  years,  in  which  case  the  location  would  be  moved  upstream  of 
the  present  dam.  When  this  shall  be  done,  then  a  masonry  abutment  and  timber 
cribs  can  be  built  at  the  same  time  and  at  a  less  expense. 

The  highest  water  occurred  March  30, 1898,  upper  gauge  reading  89.1  feet.  The 
lowest  water  occurred  October  29, 1897,  upper  gau^e  reading  5.3  feet;  lower  gauge, 
4.1  feet,    llie  walls  of  the  lock  were  submerged  thirty-nine  days  during  the  year. 

LOCK  MO.  2. 

Dam.~The  slope  sheeting  for  a  distance  of  75  feet  was  removed;  41  new  range 
sticks  10  by  10  inches  placed;  103  pieces  of  3-inch,  186  pieces  of  6-inch,  and  118 
pieces  of  9-inch  sheeting  replaced,  using  2,908  drift  spikes  and  52  bolts. 

Ahutmmt.— The  old  and  defective  stone  near  the  top  was  removed  and  replaced  by 
fresh  stone;  35  cubic  yards  of  stone  were  set  as  coping,  raising  the  level  of  the 
abutment  about  4  feet;  the  front  of  the  abutment  was  repointed.  The  cost  was  as 
foUows: 

Labor $175.23 

Materials : 

20  barrels  Portland  cement,  at  $2.85  per  barrel 67.00 

85  cubic  yards  stone,  at  $5.50  per  yard 192.50 

TotiJ 424.78 
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Ahuimeni  eri5«.— Six  pieces  of  timber  were  torn  from  the  upper  orib  and  the  crib 
raised  4  feet  to  the  new  level  of  the  abutment  by  the  addition  of  16  pieces  of  timber 
6  inches  by  12  inches  by  12  feet,  and  18  pieces  10  inches  by  10  inches  by  30  feet,  nsing 
134  driftbolts  and  filling  with  57  cubic  yards  of  riprap.  The  filling  of  the  lower  river 
crib  was  finished  by  the  addition  of  1,149  cubic  yards  of  riprap  and  that  of  the  abnt- 
ment  by  441  cubic  yards  of  riprap. 

Quarry.— Quarryine  tools  were  transported  from  Lock  No.  7  to  this  site;  a  quarry 
was  opened  for  snpply ing  the  stone  filling  for  cribs  at  Locks  2  and  3 ;  stripped  78S 
cubic  yards  of  earth,  and  quarried  and  sledded  6,130  cubic  yards  of  riprap,  at  an  aver- 
age cost  of  72.84  cents  per  cubic  yard.    The  following  is  a  statement  or  cost: 
Labor: 

Superintendence $318.50 

Blasting  riprap,  steam  drillers,  engineers,  etc 730. 53 

Sledging  and  handling  riprap  from  quarry  to  river  bank 2, 803. 13 

Materials:  Dynamite  and  supplies 613.20 

4,465.36 
Detailed  cost : 

Cost  of  explosives.  $304.17,  or  about  4.96  cents  per  cubic  yard. 

Total  cost  of  supplies,  including  explosives,  $613.20,  or  about  10  cents  per  cubic 

yard. 
Superintendence,  salaries  of  master  laborers,  etc.,  $318.50,  or  about  5.2  cents  per 

cubic  yard. 
Cost  of  quarrying  riprap,  exclusive  of  superintendence,  $730.53,  or  about  11.92 

cents  per  cubic  yard. 
Sledging  and  handling  riprap  from  quarry  to  river  bank,  $2,803.13,  or  about  45.72 

cents  per  cubic  yard. 
Total  cost  of  riprap,  sledged  and  on  river  bank  ready  to  transport,  $4,465.36,  or 
about  72.84  cents  per  cubic  yard. 
General  work, — Built  check  posts  in  upper  land  crib  and  painted  same. 
The  highest  water  occurred  January  24,  1898,  upper  gauge  reading  33.7  feet;  the 
lowest  water  occurred  October  30,  1897,  upper  gauge  reading  6.8  feet,  lower  gauge 
3.2  feet.    The  walls  of  the  lock  were  submerged  twenty-eight  days  during  the  year. 

LOCK  NO.  8. 

Dam. — Bemoved  old  and  defective  sheeting  from  dam  and  replaced  with  3,952  feet 
B.  M.  new  oak  sheeting. 

Abutment, — The  whole  face  of  the  abutment  above  pool  level,  amounting  to  2,233 
linear  feet,  has  beea  repointed  at  a  cost  of  $37.05  for  cement  and  $183.68  for  labor,  a 
total  cost  of  $220.73.    The  abutment  crib  was  filled  with  555  cubic  yards  of  riprap. 

Lotoer  river  orih, — ^The  lower  river  crib  was  torn  out  and  replaced  with  a  new  crib 
80  feet  long,  base  width  18  feet,  top  width  13  feet,  height  33  feet.  This  crib  was 
filled  with  2,902  cubic  yards  of  riprap  quarried  at  Lock  No.  2. 

Triangular  orib, — The  upper  triangular  crib  was  torn  out,  but  has  not  yet  been 
replaced. 

Xoo^.— Bepaired  sheeting  in  lower  gates;  made  bridge  from  lock  to  upper  river 
crib. 

General  work. — Bepaired  fence  damaged  by  high  water;  built  and  painted  porches, 
20  feet  by  6  feet,  at  the  rear  of  each  lock  house. 

The  higheHt  water  occurred  January  23,  1898,  upper  gauge  reading  23.4  feet;  the 
lowest  water  occurred  October  29,  1897,  upper  gauge  reading  4.9  feet,  lower  gauge 
5.7  feet.    The  walls  of  the  lock  were  submerged  three  days  during  the  year. 

LOCK  NO.  4, 

Dam, — Bemoved  defective  sheeting  and  replaced  with  60  pieces  of  oak  sheeting 
9  inches  by  12  inches  by  10  feet;  laid  one  new  range  stick  10  inches  by  12  inches  by 
14  feet;  replaced  filling  in  six  pens  of  dam;  stopped  leak  behind  dam  with  riprap. 

General  work. — Bepaired  lock  house  and  flashings  on  porches ;  built  dust-proof 
closet  in  storehouse,  10  feet  by  12  feet,  for  storing  blankets,  etc. 

The  highest  water  occurred  January  24,  1898,  upper  |Brauge  reading  23.9  feet;  low- 
est water  occurred  October  31,  1897,  upper  gauge  reading  3.3  feet,  lower  gauge  2.4 
feet.    The  walls  of  the  lock  were  submerged  three  days  during  the  year. 
/ 

LOCK  NO.  5. 

Dam.— Placed  behind  dam  as  backing  to  stop  leaks  680  cubic  yards  of  clay  and 
gravel. 

General  work,— P}skced  new  capstan  shaft  in  position  in  capstan  on  lock  wall; 
papered  one  room  of  lock  masters  house ;  repaired  basement  of  lock  hands'  house. 
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The  highest  water  oecurred  January  23, 1898,  the  upper  gauge  reading  28  feet;  the 
lowest  water  occurred  October  31;  1^,  upper  gauge  reading  1.6  feet,  lower  gauge 
3.8  lioet.    The  walls  of  the  look  were  submerged  three  days  during  the  year. 

LOCK  KO.  6. 

Triangular  gitHe  orift.— Built  one  new  triangular  guide  crib  and  filled  it  two-thirds 
with  riprap. 

Lode, — Repaired  the  wooden  sUl  at  lower  gate  and  repainted  it  during  the  extreme 
low  water,  and  stopped  leaks;  set  new  gear  wheels  and  capstan  plates  for  gate 
machinery. 

Genwalwork, — Repaired  pump  on  lock  wall;  painted  walls  of  kitchens  in  look 
houses. 

The  highest  water  occurred  January  23,  1898,  upper  gauge  reading  23.1  feet;  the 
lower  pool  was  below  the  level  of  the  lower  miter  sill  trom  October  19, 1897,  to 
Noyemoer  11,  1897  (drawn  down  for  the  construction  of  Dam  No.  7).  The  lowest 
water  in  the  upper  pool  was  from  November  25,  to  December,  3,  1897;  the  upper 
gauge  reading  0.9  feet.  The  walls  of  the  lock  were  submerged  two  days  during 
the  year. 

U.  8.  TOWBOAT  OEN'L  O.  M.  POE. 

The  U.  S.  towboat  Gen'l  O.  M,  Poe  was  in  active  service  until  March  8,  1898, 
when  she  went  into  ordinary  at  LonlBville,  Ky.,  and  underwent  extensive  repairs  at 
the  Louisville  and  Portland  Canal  Drv  Dock,  consisting  of  renewid  of  deck  timbers 
and  other  worn  or  deteriorated  woodwork;  a  new  after  mud  drum,  furnaces,  etc., 
and  a  thorough  overhauling  of  machinery  and  steam  pipes.  The  old  wheel  shaft 
having  developed  a  dangerous  crack,  a  new  steel  shaft  with  flanges  was  purchased 
and  put  in  place,  and  the  woodwork  of  the  wheel  renewed.  With  the  exception  of 
the  boom,  the  old  wooden  derrick  was  replaced  by  one  having  the  stiff  legs  and  mast, 
made  of  steel  angles,  latticed.  A  new  duplex  deck  pump  was  placed  in  position. 
The  old  and  insuflicient  electric  plant  and  headlights  were  replaced  by  a  new  electric 
plant,  consisting  of  a  5  K.  W.  multipolar  dynamo  direct  connected  to  a  Racine  auto- 
matic engine  oi'  sufficient  capacity  for  two  2,000-candlepower  search  lights  and  an 
ample  number  of  incandescent  lamps  for  lighting  the  boat.  After  the  repairs,  etc., 
were  completed,  the  boat  was  repainted.  During  the  year  the  boat  ran  a  total  of 
5,088  miles,  cut  and  removed  from  the  river  and  banks  645  trees  and  snafus,  towed 
258  barges,  scows,  dredges,  and  derrick  boats  a  total  distance  of  2,545  miles.  She 
has  been  of  great  service  at  work  at  the  several  dams  and  locks  in  towing  loaded 
and  empty  barges,  handlinj^  dredges  and  scows,  and  assisting  in  various  works  of 
repairs.  She  has  assisted  m  tearing  down  and  tilling  lower  river  crib  at  Lock  No. 
1,  loaded  timber  on  barges  and  formed  rafts  of  timber  at  Frankfort,  Ky.,  and  towed 
same  to  Locks  1,  2.  and  3^  for  new  crib  work ;  loa<led  1,301  cubic  yards  of  riprap  at 
Lock  No.  2  and  IsO  cubic  yards  at  Drennon,  towed  to  Lock  No.  1,  and  unloaded 
same  in  crib;  assisted  in  backing  Dam  No.  1  with  1,630  cubic  yards  of  sand,  clay, 
and  gravel ;  repaired  upoer  slope  of  Dam  No.  1 ;  tore  out,  rebuilt,  and  filled  lower 
river  crib  at  Lock  No.  3 ;  loaded  3,457  cubic  yards  of  stone  in  barges  at  quarry  at  Look 
No.  2,  towed  to  Look  No.  3,  and  unloaded  into  lower  river  crib  and  abutment  cribs; 
tore  out  upper  triangular  crib  at  Lock  No.  3;  backed  Dam  No.  3  and  Dam  No.  5; 
towed  coal  to  Lock  No.  7,  and  to  other  points  on  the  river  where  work  was  going 
on;  assisted  in  making  survey  of  Lock  No.  8. 

U.  8.  BTEABfXR  COL.  O.  L.  GILLBSPIX. 

The  U.  S.  steamer  Col,  G.  L,  Oille9pie  was  put  in  commission  from  the  16th  to  the 
28th  of  May,  1898,  for  an  inspection  trip  on  the  improved  portion  of  the  Kentucky 
River,  and  from  the  24th  to  the  29th  of  June,  1898,  for  the  purpose  of  towing  the 
Kentucky  River  fleet  irom  Frankfort  to  Lock  No.  7  and  Lock  No.  1.  Towed  14 
dredges,  scows,  and  barges  a  total  distance  of  600  miles.  Ran  a  distance  of  720 
miles. 

V,  8.  BBBDGB  NO.  1. 

U.  8.  Dredge  No.  1  was  in  active  service  at  Lock  No.  7  untU  February  16, 1898, 
when  she  was  taken  to  Frankfort,  Ky.,  and  placed  in  ordinary.  During  this  time 
her  machinery  was  overhauled  and  repaired,  new  spnd  placed  in  position,  and  the 
dredge  painted.  Placed  in  commission  June  27,  1898,  towed  to  Lock  No.  1,  and 
dredged  lower  entrance  of  lock. 
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U.  B.   DSBDOB  NO.  2. 

The  n.  &  dredffe  No.  2  was  in  active  seryice  until  March  2, 1898,  when  she  went 
into  ordinary  at  Frankfort,  Ky.  She  was  again  pat  in  commission  Jane  24, 1896. 
She  has  been  employed  most  of  the  time  in  dredging  loolc  entrances  and  in  rebaildin^ 
cribs.  At  Lock  No.  1  she  dredged  1,805  cable  yards  of  earth  and  sand,  and  remoyed 
15  logs  from  look  entrance:  assisted  in  tearing  oat,  Teboilding,  and  ftilins  lower 
river  crib ;  dredged  385  cnoio  yards  of  stone  for  foandation  of  crib,  and  dredged 
1,205  cable  yards  of  dav  and  gravel  for  backing  dam ;  assisted  In  loading  and  tow- 
ing timber  from  Frankrort  to  Locks  1  and  3;  assisted  In  removing  snags  in  Pool  No. 
1.  At  Lock  No.  2  she  dredged  80  onbic  yards  from  entrances ;  assisted  in  filling 
abntment  cribs  with  1,498  cable  yards  of  riprap;  in  raising  and  lowering  derricks, 
in  loading  timbers  and  riprap  onto  barges,  and  in  quarry  work ;  tore  off  old  sheet- 
ing and  range  timbers  from  dam  and  replaced  with  new  timber;  refilled  pens  of 
dam  with  nprap.  At  Lock  No.  3,  dredged  85  ^ards  of  material  from  entrances; 
dredged  70  cnbic  yards  of  stone  and  earth  for  river  orib;  assisted  in  tearing  oat, 
rebailding,  and  filling  lower  river  crib;  tore  oat  apper  triangular  guide  crib; 
backed  dam  with  455  cubic  yards  of  clay  and  pavel.  At  Lock  No.  4,  dredged  70 
cubic  yards  of  earth  and  sand  from  mill  race  in  dam;  removed  9  snags  from  drift 
pile  above  highway  bridge  at  Frankfort.  At  Lock  No.  5,  dredged  680  cubic  yards 
of  gravel  and  backed  diun  with  same.  Made  new  dipper  handle ;  overhauled  and 
repaired  machinery;  painted  dredge;  watched  and  cared  for  Qovemment  property. 

U.  B.  DERRICK  BOAT  No.  1. 

The  U.  S.  derrick  boat  No.  1  was  in  active  service  ontil  March  6, 1898,  when  she 
was  placed  in  ordinary  at  Frankfort,  Ky.  She  was  towed  to  Look  No.  7  June  27, 
1898.  She  has  assisted  in  quarry  work  at  Lock  No.  2  and  in  loading  riprap  on 
barges  for  Locks  1, 2,  and  3;  assisted  in  repairing  abutment  crib  at  Lock  No.  3,  and 
in  rebuilding  lower  river  crib.  Repainted  boat  and  repaired  roof;  overhauled 
machinery ;  watched  and  cared  for  Government  property. 


U«  8.  DBRRICK  BOAT  NO.  2. 

The  U.  S.  derrick  boat  No.  2  was  in  active  service  until  March  6,  1898,  when  she 
was  placed  in  ordinal^  at  Frankfort,  Ky.  She  was  towed  to  Lock  No.  7  June  27, 
1898;  assisted  in  tearing  out,  rebuilding,  and  filling  lower  river  crib  at  Locks  1  and 
3;  assisted  in  ouarry  work  at  Lock  No.  2;  handled  timber  and  stone  for  the  repairs 
at  the  several  locks;  handled  coal  for  engines;  assisted  in  snaggine  in  Pool  No.  1. 
Repainted  boat  throughout;  overhauled  and  repaired  boat;  watched  and  cared  for 
Government  property. 


Respectfully  submitted. 

Capt.  J.  G.  Warrbn. 

Corps  of  Engineon,  U.  8*  A. 


John  M.  G.  Watt, 

Assistant  Engineer, 


Statement  of  trafjio  passing  ike  looks  on  ike  Kentntkg  Eiver  during  the  Jlsoal  fear  ending 

June  SO,  1898. 


Kind  of  craft. 

Naniber. 

Tonnage. 

PssMDgor  bOAtH  ......^•■r 

Look  No.  1, 

817 
124 

56 
120 
240 
85 
26 

78,101.21 
IS,  168. 64 

Towboats 

8,229.20 
80.650.00 
88,250.00 

Coal barfffw ..  .... 

Other  barges .• ■ 

Small  oraJI 

670.00 

Bafks 

8, 143. 00 

Total 

1,488 

166,107.06 

Total  number  of  lockages,  1,203. 
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Statement  of  traffio  passing  ihe  locks  on  ike  Kentuckif  Biver,  ete, — Continued. 


Kind  of  enft. 


Number. 


Tonnage. 


Lock  No.  t. 

Paesenger  boats 

Towboats 

Goyernment  boats 

Coal  bargee 

Other  bargee 

Small  cralf 

Safts 

Totia 


787 

80,0M.12 

129 

12,044.08 

64 

8.220.00 

130 

20,260.00 

207 

81,610.00 

77 

520.00 

25 

2,188.00 

1,800 


168,006.10 


Total  number  of  lockages,  1,260. 

> 

£  Ziodofciaft. 

Lock  No,  5. 

Paaeenger  boats 

Towboau 

Government  boats 

Goal  barges 

Other  barffes 

Small  craft... ^ 

Bafts 

Total 


Nomber. 


Tonnage. 


846 
120 
75 
117 
145 
70 
26 


68^661.87 
10,644.82 
10,518.10 
38,700.00 
21,880.00 
480.00 
2,660.00 


800 


180,514.20 


Total  namber  of  lockages,  845. 


Kind  of  craft. 

Number. 

Tonnage. 

Look  No.  4. 

206 
148 

48 
124 
128 
118 

82 

40,806.54 
13.674.88 
6, 128. 10 

Towboats X..  X 

Oovemment  boats 

Coal  bargee ...,,**........ 

28, 250. 00 

Other  bi^ees 

18, 550. 00 
660.00 

SmaU  craft 

-Rtkft* „-.-,,-,,,. 

2,660.00 

Total 

888 

118,210.53 

Total  namber  of  lockages,  847. 


Kind  of  craft 


Nnmber. 


Tonnage. 


LodtNs.S. 

boats 

Towboats 

Ooyemment  boats 

Coal  barges 

Other  barsea 

Small  craft 

Bafts 

Total 


227 
70 
28 
35 
106 
140 
240 


866 


26,674.12 
8,066.67 
8.028.10 
8, 750. 00 

16,000.00 
823.00 

17,820.00 


83,800.70 


Total  number  of  lockages,  720. 
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Siatemeni  of  traffic  pa$9ing  the  loolu  on  ike  Kentucky  Biver,  etc, — Continaed. 


ElDdof  oraft 


LockKo,$. 

PaMenger  boats 

Towboats 

Goyernment  boats 

Coal  barges 

Other  barges 

Small  craft 

Bafts 

Total 


ToBAagSb 


e.  560. 50 
4,218.10 
6,250.00 

11,850.00 
1,170.00 

17,845.00 


00.U1.64 


Total  number  of  lockages,  667. 


Kind  of  craft. 


Lock  ITo,  7.  a 

Passenger  boats 

Towboats 

Government  boats 

Coal  barges 

Otberbarges 

Small  oraft 

Bafts 

Total 


TooBagtt. 


9,020.80 
6,023.81 
2,854.10 
8,000.00 

18,900.00 
915.09 

18,848.00 


69,881.70 


a  Opened  for  nayigation  Deoembdr  11, 1897. 
Total  number  of  lookages,  408. 

Statement  of  oommeroe  paaeing  the  loeke  on  the  Kentucky  Biver  from  June  SO,  1896,  to 

June  SO,  1898. 


Articles. 


Fiscal 
year  1887. 


Fiscal 
year  1898. 


Total  for 

two 

years. 


Lock  No,  1. 

Coal 

Com 

Wheat 

Salt 

Oil 

"Whisky 

Flonr 

Sugar 

Molasses 

Sorgham 

Cement 

Tobacco 

Hides 

Hay 

Cattle 

Swine  uid  sheep 

Horsed  and  males 

Lumber 

Timber 

Shingles 

Man  nfactured  iron 

Prodaoe 

General  and  misoeUaneous 

Total 


Tom. 

22,570 

1,411 

902 

111 

324 

136 

1,374 

122 

68 

48 

976 

5,188 

20 

881 

160 

624 

46 

816 

11, 370 

117 

108 

346 

6,030 


Tont. 

85,460 

4,150 

2,656 

831 

454 

254 

1,598 

168 

05 

44 

674 

4,238 

18 

834 

251 

853 

71 

1,287 

2,316 

186 

149 

591 

9,642 


Toru. 

68,080 

6,570 

8,558 

1,606 

778 

890 

8,972 

290 

163 

98 

1.650 

9,426 

38 

1,715 

411 

1,477 

117 

2,103 

18,086 

252 

342 

937 

15,672 


54,499 


66,778 


121,277 


Passengeis,  8,685. 
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SiaiemeHi  of  commerce  passing  the  looks  on  the  Kentucky  Biver,  etc.— Contiiiaed. 


ArtiolM. 

FlBcal 
year 1897. 

Fiscal 
year  1888. 

Total  for 
two 
years. 

LodtNo.9, 
Goal 

Torn. 
21,428 

875 

748 

822 

124 

768 

98 

47 

85 

791 

2,760 

16 

284 

80 

420 

31 

-     661 

11,064 

111 

152 

250 

4,087 

81,471 

8,899 

2,856 

711 

852 

235 

1,014 

124 

79 

42 

585 

^su 

820 

194 

587 

66 

1,253 

2,889 

108 

218 

401 

9,167 

Tom. 

62,899 

4,496 

8,281 

1,469 

674 

Com - 

Wheat 

Salt 

Oil 

Wbiaky 

858 

Honr 

1,777 
222 

Saear 

S^iir:::::::::::::;::;::. ;:.::;::::::::;:::;;;:;;::::::::::::::;;;:: 

126 

Sorghuin... 

77 

Oenieot.... 

1,876 

6,694 
27 

Tobacco 

Hidea 

Hay 

554 

Cattle 

274 

Bwine  and  aheen  . 

>.•« 

Hones  and  mulea ..l...... 

liQinber 

1,804 

Thnber 

18,453 

BUnglea 

219 

Hannfaotnrfd  Iran 

870 

651 

General  And  mlaoAHanAona ......«•.. 

18,204 

Total 

46,028 

87,927 

108,950 

PassengerSy  6,0 


Articles. 


Fiscal 
year  1897. 


Fiscal 
year  1898. 


Total  for 

two 

years. 


Lock  No.  8. 

Coal 

Com 

Wheat 

Salt 

(Ml 

Whisky 

Flour 

Sasar 

Holasses 

Sorghum 

Cement 

Tobacco 

Hides 

Hay 

CatUe 

Swine  and  sheep 

Horses  and  moles 

Lumber 

Timber 

Shingles ^ 

liannflsctured  iron 

Prodaoe 

General  and  misceUaneons 

Total 


Tons. 
17,128 
585 

845 

700 

242 

120 

537 

47 

28 

21 

728 

1.246 

9 

140 

40 

120 

14 

691 

8,448 

47 

86 

150 

8,051 


Tont. 

80,412 

8.460 

2,889 

686 

258 

222 

620 

76 

71 

82 

619 


102 

280 

45 

1,062 

2.165 

66 

238 

257 

4,449 


Tons. 

47,686 

4,045 

8,284 

1,286 

500 

342 

1,157 

122 

04 

58 

1,847 

2,215 

17 

843 

142 

400 

59 

1,753 

10,608 

113 

324 

407 

7,600 


86,008 


48,587 


83,646 


Pa88«ngeT8,  3|607« 
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StaUmmi  of  commerce  passing  the  looks  on  the  Kentnokg  Eiver,  etc^^Jontinned. 


ArtiolM. 

Fiscal 
year  1887. 

Fiscal 
year  1888. 

Total  for 

two 

years. 

Lockyo.4. 
Ootl 

Tons. 

842 

676 

283 

102 

441 

43 

23 

14 

789 

482 

9 

104 

53 

242 

15 

1,120 

14,377 

67 

78 

167 

2.861 

Tom, 
32,858 
2,868 

*S 

199 
211 
496 

61 

80 

26 

451 

776 

8 

211 

76 

86 

41 

1,103 

2,680 

87 

188 

127 

8,888 

IbfflS. 

48,788 
8,488 
8,804 
1,088 
488 

Corn : 

Wheftt 

Salt 

00 

Whisky 

818 

Flour 

886 

Sagar 

91 

MolaMcin                ....                                ... 

83 

Sorehum 

39 

Cemmt 

1,240 

1.237 

15 

Tobacco 

Hides 

Hay 

816 

Cattle 

128 

l8wiiM»i^n<l  "ihwp-T--.... .. ,. ,. 

807 

Horses  and  mufes 

58 

IiiiXDber 

T9!!9 

Timber 

171087 

ShiDgles 

144 

liaoDfactimd  iron 

265 

Pzodnoe 

^4 

8,6M 

Total 

87.247 

48.028 

88,276 

Passengers,  3,239. 


ArUdes. 

Fiscal 
year 1897. 

Fiscal 
year  1888. 

Total  for 
twoyean. 

LoekyoS. 
Coal 

Tom, 
710 
455 

834 

250 

105 

64 

107 

18 

11 

4 

605 

248 

8 

181 

26 

46 

7 

189 

86,039 

16 

28 

27 

1,447 

Tons. 

8,8n 

2,874 

2,187 

120 

88 

188 

186 

10 

10 

6 

82 

83 

6 

87 

24 

26 

20 

98 

18,629 

100 

32 

1.089 

2Vm«. 
10  691 

Com 

8,828 

8,001 

870 

Wheat 

Salt 

oa 

178 

Whisky 

288 

Floor ..••... 

272 

Snear 

26 

Moksses 

21 

Borghnm 

0 

Cement 

877 

Tobacco ....  X .  4.  X    ...^                                     J,....,. 

841 

Hides 

11 

Hay 

198 

Cattle 

49 

Bwi ne and  fth<M^p 

70 

Horses  and  males 

27 

liumber 

286 

Timber 

88.688 

Shinf[les 

Hannfaotured  Iron 

128 

Prodace 

69 

2.618 

Total 

78.843 

86.888 

186.881 

Passengersi  2,870. 
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Statement  of  eammeroe  paenng  the  looks  on  the  Kentuoky  Eiver,  etc, — Continued. 


▲ziiolM. 


LoOi  No.  6. 

Ooia 

Corn 

Wheat 

Salt 

Oil 

WhiBky 

Flour 

Siij^ar 

Mola«868 

Sorghnm 

Cement 

Tobiusoo 

Hldee 

Hey 

Cefctle 

Swine  and  eheep 

Horace  and  muiee 

Lumber 

Timber 

Shinflee 

Mantifacttired  iron 

Produce 

Qeneral  and  mlsoelUuieoue 

Total 


Fiscal 
year  1897. 


Ions, 

701 

166 

810 

201 

161 

67 

96 

10 

7 

4 

460 

189 

5 

108 

11 

21 

4 

126 

66.288 

8 

18 

6 

1.363 


69,822 


Fiscal 
year  1888. 


Tom, 

3,784 

2,872 

1,708 

100 

48 

186 

160 

10 

6 

2 

80 

41 

4 

186 

7 

6 

22 

46 

17.645 

7 

185 

11 

1.6A6 


28,675 


Total  for 

two 

yeara. 


Tone. 

4.486 

3,088 

2,518 

801 

204 

268 

245 

20 

18 

6 

649 

880 

9 

844 

18 

26 

26 

170 

82.928 

16 

208 

17 

3,088 


98.497 


Passengexs,  2,880. 


Articles. 

Fiscal 
year  1897. 

Fiscal 
year  1896. 

Total  for 

two 

yeara. 

Lo^  No,  7. 
Coal 

T(mt. 

Tons. 

8.712 

2,879 

13 

83 

18 

137 

19 

3 

3 

1 

28 
8 
1 

16 
6 
1 

11 

69 

18,294 

19 
24 
421 

Tom. 
8.712 
2,879 
13 

Com 

Wheat 

ginlt 

88 

Oil 

18 

Whisky 

137 

Flonr 

19 

Sugar 

8 

Molasses 

3 

Sorjrhum 

1 

Cement 

28 

Tobacco  

8 

Hides 

1 

Hay 

16 

Caitle 

6 

Swine  and  sheep 

1 

Horses  and  mules .^^^ .....^....^.,.,... 

11 

Lumber 

69 

Timber 

18, 294 

Shingles 

3 

Manufactured  iron 



19 

Produce ..          ...                                                          ...... 

24 

General  and  misoellaneon s   .,.r -^-,^.. 

421 

Total 

25.714 

25,714 

NoTB Lock  No.  7  opened  for  navigation  December  11, 1897. 

Passengers,  983. 
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LUi  of  hoaU  plying  an  the  Kentuohy  Biver,  Kentueky, 


Name  of  boat 

Charaoter. 

LenctlL 

Bi«adtlL 

Daptli. 

Tknmaga. 

06ii.0.1C.Poe 

IT.  8.  Towboat. 

146.6 

110 

186 

182.6 

132 

126.6 

124.8 

100 

88 

08.6 

02.6 

86.8 

66 

61 

80 
187 
180 
130 
118 

04.4 

86 

66.6 

68 

23 

68 

60.4 

66.8 

41 

40 

88 

60 

23 
128 
117 

08.4 

46 

88 

86 

81 

81 

Feet 
84 

86 

81 

37 

84 

26.4 

81 

80.4 

21 

17 

18.1 

16.2 

18.6 

10 

7 
88 
86 
86 

88.6 
18 
11 

16.8 
10.6 

6 
10 

0.6 
10.3 
14 
10 

7.8 

0 

6 

81.8 
18.8 
10.8 

8.6 

7 

6 

6 

6 

4.6 

8 

4.6 

4.4 

4.6 

8.8 

6.6 

8.8 

8.6 

8.0 

8.4 

8.6 

8.6 

8 

8.6 

8.8 

8.8 
2.6 

8.6 

8.6 

8.6 
8.6 
4.8 
8.6 

8.6 
8.6 
8 

150 

CoLO.L.  Gillespie 

88 

BnmBidea 

Packet..... 

08.11 

Falls  City 

2Sff  lis 

Dick  Hrown 

.....do  ................ 

148.00 

GrBorse  W.  Moredook 

do 

148.76 

JohnBarrett 

do 

187  28 

Mary  Stawart 

do 

OL88 

Anuatta -.— 

02.11 

do 

81  80 

E.  J. O'Connell 

do 

67.68 

Mary  F.Golden 

87.14 

Kni-rlica 

do 

46  66 

Old  Elk 

do 

4 

Gauther 

do 

4.50 

Mary  Laoy 

Towboat 

156.08 

JimT.DufiVJr 

do ................ 

338.66 

Pavonia 

do 

183.60 

Al  MMrtin 

00.88 

Troubadour 

do 

61  87 

Andy 

do ................ 

43.40 

WillingtoD 

do 

46.46 

Charley  Boy  No.  2 

44.06 

Saratoga 

6.70 

Ghent: 

do 

4.85 

Loaiaa 

Taeboat 

0  48 

Owl 

8.08 

Cityof  Warsaw 

do 

4.60 

X.  w.  Groves 

do 

4.80 

TomKoss 

do 

0.78 

T.C.  Woodard 

do 

8.80 

Bob  Lee 

do 

4.50 

Champion  No.  2 

Sawmill  boat 

126 

D.D.Baker 

.....do.. 

70.88 

Sawyer.. 

do 

80  03 

Dixie 

Pleasare  boat.  .•■.... . 

8.73 

Ann  T 

do 

8 

Bmlly 

do 

1.80 

BiclUand 

An 

4.50 

Cliff  B 

do 

4.60 
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APPENDIX   FF. 


mPBOVEMENT  OF  OHIO  RIVER,  AND  OF  MUSKINGUM  RIVER,  OHIO,  OF 
NEW  RIVER,  VIRGINIA  AND  WEST  VIRGINIA,  AND  OF  CERTAIN  RIVERS 
IN  WEST  VIRGINIA  AND  EASTERN  KENTUCKY. 


REPORT  OF  MAJ.  W,  H.  BTXBT,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1898,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


OfPROVKlOBNTS. 


1.  Ohio  River. 

2.  Operating  snas  boat  on  Ohio  River. 

3.  Operating  and  care  of  Davis  Island 

Dam,  Ohio  River,  near  Pittsburg, 
Pa. 

4.  Movable  Dams  Nos.  2,  3,  4,  5,  and  6, 

Ohio  River. 

5.  Mnskingom  River,  Ohio. 

6.  Operating  and  care  of  looks  and  dams 

on  Mns&ingnm  River,  Ohio. 

7.  Little   Kanawha    River,    West    Vir- 

ginia. 

8.  Operating  and  care  of  lock  and  dam 

on  Little  Kanawha  River,  West  Vir- 
ginia. 

9.  Great    Kanawha    River,   West   Vir- 

ginia. 


10.  Operating   and   care  of  looks   and 

dams   on  Great  Kanawha  River, 
West  Virginia. 

11.  Elk  River,  West  Virj^inia. 

12.  Ganley  River,  West  Virginia. 

13.  New  River,  Virginia  and  West  Vir- 

ginia. 

14.  Guyandotte  River,  West  Virginia. 

15.  Big  Sandy  River,  West  Virginia  and 

Kentucky. 

16.  Operating  and  care  of  lock  and  dam 

on  Big  Sandy  River,  West  Virginia 
and  Kentncky. 

17.  Tng  Fork  of  Biff  Sandy  River,  West 

Virginia  and  Kentucky. 

18.  Louisa  [Levisa]  Fork  of  Big  Sandy 


River,  Kentncky. 


8URYST8. 


19.  Ohio  River,  from  Marietta,  Ohio,  to 
Pittsburg,  Pa.,  preliminary  report. 


20.  Big  Sandy  River,  including  Tng  and 
Louisa  forks,  West  Virginia  and 
Kentucky,  for  locks  and  dams. 


United  States  Engineer  Office, 

Oincinnatij  Ohio,  July  20, 1898. 
Oenebal:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
of  the  works  under  my  charge  for  the  fiscal  year  ending  June  30, 1898. 
I  took  charge  of  these  works  October  6, 1897,  relieving  Maj.  W.  H. 
Heuer,  Corps  of  Engineers. 

Second  Lieut  Wm.  B.  Ladue,  Corps  of  Engineers,  was  under  my 
immediate  orders  until  April  11, 1898,  he  having  been  on  duty  in  this 
district  since  August  13, 1897. 

Very  respectfully,  your  obedient  servant, 

W.  H.  BrxBT, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers  J  U.  S.  A. 

2041 
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2042      BflPOHT   OF  THE   CHIEF   OF   ENOlVEEBSy  U.  8.  AfilCT. 

F  F  I. 
mPBOVEHENT  OF  OHIO  RIYEB. 

In  the  Annual  Report  of  tke  Obief  of  Engineers  for  1896,  Part  IV ,  pp. 
2062-2063,  is  a  general  statement  of  the  condition  of  the  river,  drain- 
age area,  population,  commerce,  etc.,  and  the  methods  applied  to  the 
improvement. 

Much  of  the  information  contained  in  the  tables  below  relating  to  the 
commerce  of  the  Ohio  Biver  has  been  furnished  by  Mr.  G.  B.  Murray, 
superintendent  of  the  Oincinnati  Chamber  of  Commerce.  Some  data 
was  also  supplied  by  Mr.  J.  Frank  Tilley,  assistant  secretary  of  the 
Pittsburg  Coal  Exchange. 

Davis  Island  bank  protectianj  4.75  miles  bdow  Pittsburg. — ^The  Chief 
of  Engineers  having  approved  a  recommendation  that  the  washout  of 
land  complained  of  by  the  owner,  Thomas  Deily,  be  remedied  by  a  pro- 
tection of  piling  and  riprap,  at  an  estimated  cost  of  $1,300,  circulars 
were  issued  and  award  made  for  the  work,  which  was  completed  in 
November. 

Material  expended:  Stone,  342  cubic  yards;  timber,  linear  feet.  7,569. 

Dam  between  Davis  and  Neville  islands,  4.75  miles  below  Pittsburg. — 
This  dike  is  of  the  ordinary  type  on  the  Ohio  River,  being  a  crib  work 
filled  with  riprap  and  paved  12  inches  deep  with  stone.  The  paving  is 
frequently  broken  by  ice  and  drift,  and  when  a  break  occurs  a  whole 
bin  or  square  is  washed  out.  In  this  way  nearly  all  the  paving  of 
this  dike  has  been  renewed.  During  September  three  squares  were 
repaired,  two  with  stone  and  one  with  hard  brick  set  on  end  and  laid 
in  cement.    It  is  believed  this  will  give  much  more  satisfactory  results. 

Ra^ccoon  Bar,  28.5  miles  below  Pittsburg. — ^A  model  barge  of  railroad 
iron  having  sunk  on  this  bar  in  July,  1897,  the  cargo  was  removed  and 
the  barge  subsequently  abandoned  by  its  owners.  The  wreck,  which 
was  immediately  below  the  cofferdam  of  Dam  No.  6,  was  eotirely 
removed,  but  while  on  the  bar  had  caused  an  increase  of  several  feet 
in  its  height,  forming  a  serious  obstruction  and  making  navigation 
difficult  on  less  than  7  feet  of  water,  especially  if  the  cofferdam  should 
remain  in  place  during  the  winter.  Ten-day  circulars  for  the  necessary 
dredging  were  issued  and  the  work  awarded  at  16^  cents  per  cubic 
yard.  Dredging  was  carried  on  from  the  last  of  October  until  the 
middle  of  ITovember,  making  a  cut  about  250  feet  wide  and  800  feet 
long,  extending  to  deep  water  below,  relieving  aU  difficulty  from 
insufficient  water. 

Total  excavation,  16,150  cubic  yards. 

Survey  of  Ohio  Biver,  Marietta  to  Pittsburg. — The  field  work  of  this 
survey  was  in  progress  at  the  first  of  the  year,  and,  with  the  exception 
of  precise  levels,  which  occupied  a  few  days  longer,  was  entirely  com- 
pleted on  September  29.  Conditions  for  field  work  were  favorable  and 
excellent  progress  was  made,  the  survey  party  covering  about  120 
miles  of  river  between  July  1  and  October  4.  Since  the  close  of  the 
field  work  the  completion  of  the  maps  was  in  progress  up  to  the  end  of 
the  year  and  these  are  now  nearly  completed  in  pencil. 

The  entire  survey  has  been  directed  with  great  efficiency  and  thor- 
oughness by  Mr.  B.  B.  Jones,  assistant  engineer,  whose  report  is  here- 
with. 

Marietta  Island,  167%  miles  below  Pittsburg. — Bepair  of  protection 
dike  at  head  of  island.  With  a  view  of  stopping  further  undermining 
at  the-  upstream  end  of  dike,  all  cavities  in  the  rubblestone  substruc- 
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tare  were  filled  with  concrete,  the  broken  end  of  dike  was  then  reshaped 
with  concrete  and  finished  so  as  to  present  a  smooth  surface  to  the 
action  of  the  water.  About  15  cubic  yards  of  concrete  was  used; 
cement  expended,  12  barrels. 

Blen^nerhassett  Island^  184  miles  below  Pittsburg. — ^The  protection  of  the 
bank  at  the  head  of  the  island,  by  building  two  short  spur  dikes  and 
placing  a  revetment  of  brush  and  stone,  under  ten-day  circulars,  and 
award  to  J.  T.  Hart,  of  Marietta,  Ohio,  was  begun  July  26  and  com- 
pleted August  14.  The  revetment  extends  820  feet;  at  its  lower  end  a 
short  additional  dike  was  built  of  surplus  stone. 

Material  expended: 

Stone onbio  yards..  1,912 

Brush oordB..      403 

Earth  filling oubio  yards..      446 

Rising  Sun  Bar^  502  miles  below  Pittsburg. — En  route  to  OuUums  the 
United  States  dredges  stopped  here  to  remove  a  gravel  lump  in  the 
channel,  which  high  water  compelled  them  to  leave  in  1893,  and  lUso 
to  build  a  spur  at  the  root  of  the  dike.  Ensuing  high  water  prevent- 
ing work  above,  they  continued  operations  here  until  December  2,  when 
placed  in  winter  quarters. 

Excavation,  cubic  yards,  18,220. 

Oraigs  Bar^  537.5  miles  below  Pittsburg. — ^Work  here  by  the  Govern- 
ment dredges  Ohio  and  Oswego  was  a  resumption  of  their  operations 
iB  1896  on  the  cemented  gravel  bar  on  the  Kentucky  side  of  the  river. 
Operations  were  begun  July  10  and  completed  September  25,  giving 
a  channel  4,400  feet  long,  with  a  minimum  width  of  220  feet  and  a 
center  depth  of  5  feet  Navigation  at  this  point  had  previously  been 
more  difficult  than  at  any  other  point  between  Cincinnati  and  Louisville. 
The  new  channel  affords  safe  and  easy  passage  of  ample  width. 

Excavation:  Cubic  yards,  82^304;  snags  removed,  number,  104; 
weight,  tons,  39.3. 

The  two  loose  stone  dikes  at  this  place,  built  under  agreement  with 
Bichardson  and  Hall,  of  Newport,  Ky.,  which  were  left  unfinished  in 
1896,  were  completed  by  the  addition  of  642  cubic  yards  stone  to  level 
up  and  build  dike  heads. 

Total  stoue  expended,  cubic  yards^  7,769.8. 

Madison  Harbor^  Ind.j  552.5  miles  below  Pittsburg. — ^As  the  low  water 
prevented  dredging  at  other  points,  the  Ohio  and  Oswego  were  brought 
here,  where  the  conditions  were  more  favorable,  and  were  employed  from 
October  1  to  November  9  in  widening  the  channel  by  dredging  off  the 
gravel  bar  opposite  the  dike.  The  channel  was  widened  260  feet,  mak- 
ing it  380  feet  in  width  at  the  narrowest  point.  The  extreme  length  of 
area  dredged  is  2,810  feet  to  a  depth  of  5  feet  below  low  water.  There 
is  now  a  safe  channel  for  tows  as  well  as  packets. 

Flint  IsUmdy  683  miles  below  Pittsburg.— The  work  projected  was  the 
formation  of  a  channel  through  the  bar  near  the  left  side  of  the  river, 
and  is  in  continuation  of  that  done  during  the  two  previous  seasons. 
Dredging  was  begun  July  14  by  the  plant  hired  under  contract  of  W.  A. 
Kirk  and  continued  until  December  10,  the  cuts  made  aggregating 
about  7,550  feet  in  length  and  25  feet  in  width,  principally  to  a  depth 
of  6  feet 

Material  ezeavated,  onbio  yards 67, 190 

Snags  removed,  nnmber 29 

The  work  was  under  the  efficient  and  thorough  supervision  of  Mr.  J. 
Nelson  Caldwell,  assistant  engineer,  whose  report  is  herewith. 
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French  Island^  761  miles  below  Pittsburg. — ^Two  loose  stone  dikes 
started  and  nearly  completed  in  1896  by  Bedford,  Weikel  &  Nngeiit,  of 
Evansville,  Ind.,  nnder  ten-day  circulars,  were  finally  completed  in 
September  by  boilding  np  the  unfinished  portion  to  required  height  and 
width. 

Evamvilley  Ind.^  783  miles  below  Pittsburg.  (See  Annual  Beport  of 
Chief  of  Engineers,  1897,  p.  2328.)— Work  under  contract  with  Eichel 
&  Arnold  and  Eigenmann  &  flollerbach,  which  was  stopped  in  June  by 
high  water,  was  resumed  on  the  dikes  in  July  and  completed  aboat 
September  15, 1897.  At  that  time  the  dikes  were  causing  a  decided 
scouring  of  the  channel. 

Total  material  expended: 

Piles number.-        786 

Brush cords..     1,082 

Stone onbic  yards,.  18,849 

Before  beginning  work  on  the  bank  protection  it  appeared,  from 
further  examination  of  the  caving  banks,  that  better  results  could  be 
secured  by  a  change  in  the  method;  and  a  modification  of  the  contract 
and  supplemental  articles  of  agreement  for  this  purpose  were  author- 
ized by  the  Secretary  of  War  July  22, 1897,  and  signed  July  31.  Work 
commenced  the  last  of  September  and  continued  until  December  10, 
when  suspended  for  the  season.  The  prevalence  of  extreme  low  water 
throughout  the  summer  and  very  high  water  throughout  the  winter 
prevented  much  progress,  and  owing  to  the  latter  cause  operations 
could  not  be  resumed  until  the  latter  part  of  June,  1898. 

The  protection  now  extends  about  2,988  feet  and  gives  eveiy  indication 
of  effectively  preventing  iurther  scour  so  far  as  the  protection  extends. 

Total  material  expended  to  date: 

Piles number..        499 

Slabs cable  yards..    7,952 

Stone do 7,587.8 

Embankment do 24,127 

Mount  Vernon^  Ind.,  819  miles  below  Pittsburg. — In  December,  1897,  a 
sunken  wharf  boat,  and  in  June,  1898,  a  crane  boat  wreck,  both  reported 
as  dangerous  obstructions,  were  removed  by  the  mate  of  the  IT.  S. 
snag  boat  U.  A,  Woodruff  SkuA  part  of  her  crew. 

Details  are  given  in  the  report  on  snag  boat  operations. 

Shawneetown^  Illy  848  miles  below  Pittsburg. — Mr.  Charles  Carroll,  a 
prominent  citizen  of  this  place,  having  reported  damage  to  the  embank- 
ment built  to  protect  the  town  from  floods,  which  was  thought  to  endan- 
ger its  safety,  an  examination  was  ordered,  from  which  it  appeared  that 
about  2,000  cubic  yards  would  be  necessary  to  place  it  in  good 
condition. 

A  recommendation  to  expend  the  available  finds,  about  $1,300,  was 
approved  by  the  Chief  of  Engineers  July  9, 1897.  Bids  were  invited  by 
circular  letter,  and  under  award  to  F.  F.  Harrison,  at  22  cents  per  cubic 
yard  for  earth  in  place,  work  was  begun  September  1  and  completed 
October  12,  and  was  regarded  by  the  officials  of  the  town  as  very 
satisfactory. 

Oolconda,Ill.y  890.5  miles  below  Pittsburg. — ^Thework  proposed  at  this 
place  was  under  a  project  approved  June  30, 1897,  for  obtaining  a  chan- 
nd  6  feet  deep  and  as  wide  as  the  funds  ($3,000)  would  permit  between 
the  Illinois  shore  and  a  large  gravel  bar  directly  in  front  of  the  town. 
Work  was  begun  July  27  and  continued  until  September  10,  at  which 
time  the  new  channel  was  1^500  feet  long,  7  feet  deep,  100  feet  wide  for 
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a  distance  of  860  feet,  and  70  feet  wide  for  the  remaining  650  feet  This 
work  afforded  marked  relief,  but  additional  dredging  is  necessary  at 
the  rock  bar  above,  where  the  rock  shoold  be  removed  and  the  new 
channel  widened. 

Material  excavated,  cubic  yards,  16,930. 

This  work,  as  also  the  dredging  at  Brooklyn,  III.,  and  Paducah,  Ky., 
was  under  the  efficient  supervision  of  Mr.  William  A.  Ohristian,  assist- 
ant engineer,  whose  report  is  herewith. 

Padtioah^  Ky.j  920  miles  below  Pittsburg. — ^At  the  urgent  request  of 
steamboat-men  and  others  interested  in  navigation  the  Brown  dredg- 
ing plant  was  transferred  to  this  place  on  October  5  and  remain^ 
until  October  14,  clearing  the  channel  of  numerous  sand  reefs,  the 
dredged  area  aggregating  1,000  feet  in  length  and  70  feet  in  width  to 
a  depth  of  6  feet. 

Material  excavated,  cubic  yards.  4,040. 

During  the  progress  of  this  work  an  old  city  water- works  crib,  filled 
with  stone  and  strongly  bolted  together,  located  near  the  channel  at 
the  foot  of  Tennessee  Biver  Island,  was  removed  with  dynamite. 

Braolclyn.Ill.j  923.5  miles  below  Pittsburg. — On  completion  of  work  in 
Oolconda  Harbor  the  Brown  dredging  plant  was  brought  to  this  place 
for  similar  work,  the  project,  approved  July  27, 1897,  being  to  give 
easy  access  to  the  steamboat  lauding  at  low  stages  by  the  removal  of 
logs  and  obstructions  and  by  blasting  and  dredging  a  ledge  of  rock  to 
about  5  feet  below  low  water,  so  far  as  the  funds  ($10,000)  would 
permit 

Operations  were  begun  September  12, 1897,  and  closed  January  13, 
1898.  Besides  going  over  the  entire  area  dredged  in  1889,  removing 
rocky  lumps  that  hindered  navigation,  the  bar  at  the  lower  end  of  the 
wha^  was  dredged  over  an  area  of  750  by  150  feet  to  a  depth  of  6  feet 
at  low  water^  and  a  number  of  logs,  etc.,  removed. 

Material  excavated,  cubic  yards,  19,695. 

Operating  United  States  dredges. — The  plant  consists  of  2  dredges,  4 
dump  scows,  and  1  flatboat,  with  a  towboat  as  tender,  hired  for  each 
working  season,  fuel  for  operating  the  dredges  being  included  in  the 
contract  price.  As  the  dredging  season  usually  begins  before  the  close 
of  the  fiscal  year,  the  report  necessarily  comprises  operations  during 
part  of  two  distinct  seasons. 

The  steamer  Bob  BaUard^  which  served  as  tender  for  the  dredges  for 
the  season  of  1897,  was  furnished  under  contract  with  Hichardson  & 
Kraft,  dated  April  10, 1897,  at  $30  per  day  and  $2  per  day  additional 
when  at  work  below  Louisville,  Ky. 

On  July  1, 1897,  the  dredges  had  finished  work  at  Guyandotte  Bar 
and  were  en  route  to  Oraigs  Bar,  537. 5  miles  below  Pittsburg,  where 
they  remained  until  September  25,  when  work  was  completed.  Serious 
interruptions  occurred  from  high  water  in  July  and  September.  It 
was  the  intention  to  next  employ  the  fleet  at  Gullums  Bar  Kipple  or 
Guyandotte  Bar,  both  urgently  requiring  attention,  but  as  the  low 
stage  of  river  would  not  permit  their  employment  at  either  place  they 
were  taken  to  Madison,  Ind.,  where  good  results  could  be  accom- 
plished. They  remained  here  till  November  9,  when  a  higher  stage 
enabled  them  to  start  to  OuUums.  On  the  way  they  stopped  to  finish 
some  work  formerly  begun  at  Rising  Sun,  and  the  river  soon  afterwards 
became  too  high  for  the  work  contemplated  above.  Operations  for  the 
season  were  entirely  suspended  on  December  2,  and  the  fleet  was 
ordered  to  winter  quarters  in  the  mouth  of  the  Kentucky  Elver.    On 
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May  23, 1898,  they  arrived  at  OincinDati,  to  make  necessary  repairs 
before  going  into  commiBsion,  and  at  the  clone  of  the  year  these  are 
nearly  completed. 

The  record  of  work  at  Oraigs,  Madison,  and  Rising  Son  is  given 
nnder  those  headings. 

The  operations  of  the  Ck>vemment  dredging  fleet  are  conducted  with 
great  efficiency  and  thoioaghness  by  Mr.  E.  J.  Carpenter,  assistant 
engineer,  whose  report,  herewith,  gives  a  statement  of  the  work  done 
in  detaiL 

Eired  dredging  plants. — In  addition  to  the  work  done  by  theOovem- 
ment  dredges,  which  are  kept  fully  employed  daring  the  season,  a 
large  amount  of  excavation  has  been  necessary  (fn  the  lower  river,  to 
carry  out  the  improvements  designed  for  maintaining  navigation  at 
low  stages.  For  this  purpose  two  plants,  each  consisting  of  1  dredge,  1 
towboat,  and  3  dump  scows,  were  hired  under  contract  in  1896  and  1897. 
The  plants  hired  in  1896  were  furnished  by  William  A.  Kirk,  of  Madison, 
Ind.,  and  H.  8.  Brown,  of  Quinoy,  Ql.,  under  contracts  approved  August 
6  and  15, 1896,  respectively.  The  same  parties  were  the  lowest  bidders 
in  1897 ;  contracts  approved  April  14  and  16,  respectively.  High  water 
prevented  work  until  July,  aftier  which  it  was  carried  on  through  the 
season.  The  work  done  is  stated  in  the  reports  on  Flint  Island,  Paducah, 
Ky.,  and  the  harbors  of  Golconda  and  Brooklyn,  111. 

Ice  piers. — ^An  ice  harbor  at  Syracuse,  Ohio,  and  one  at  or  near  the 
mouth  of  the  Big  Hocking  &iver,  were  directed  by  the  river  and  har- 
bor act  of  June  3, 1896.  Projects  were  submitted  February  18, 1897, 
for  building  ice  piers  by  contract  at  both  localities,  at  an  estimated 
cost  of  $7,000  for  each  harbor.  By  indorsement  of  March  12, 1897— E. 
D.  19741— the  Secretary  of  War  directed  that  "  this  matter  be  held  for 
the  present.''    Balance  available  for  the  work,  $10,515.58. 

Harbor  lines, — Work  on  these  lines  at  Pittsburg,  Wheeling,  and  Gin- 
cinnati  was  carried  on  throughout  the  year  whenever  practicable,  both 
in  the  field  and  of&ce,  in  establishing  permanent  monuments  and  other 
reference  points  and  completing  the  map  data  of  same.  In  the  field 
special  attention  has  been  given  to  the  numerous  illegal  encroachments 
beyond  lines  previously  fixed  by  the  various  Boards  of  Engineers.  In 
each  case  the  owner  of  the  property  concerned  has  been  notified  of  the 
penalties  affixed  by  law.  As  an  indication  of  the  extent  to  which  such 
filling  has  been  heretofore  carried,  it  may  be  stated  that  during  the 
year  16  oases  have  been  reported  in  the  vicinity  of  Pittsburg,  33  at  and 
near  Wheeling,  and  5  at  Cincinnati. 

Under  date  of  February  19, 1898,  the  Ohief  of  Engineers  authorized 
a  careful  local  survey  for  establishing  harbor  lines  on  the  Ohio  Kiver 
at  Ironton,  Ohio,  at  a  cost  of  $1,000  to  $1,500.  Work  was  begun  June 
1, 1898,  and  is  now  in  progress  under  the  efficient  supervision  of  Mr.  A. 
B.  McOrew,  whose  report  on  harbor-line  work  is  herewith. 

Removal  of  ohstruciions, — The  low  stage  of  water  during  the  mont}i 
of  October,  1897,  which  prevented  work  by  the  United  States  snag 
boat,  served  to  locate  a  number  of  obstructions  previously  complained 
of,  and  exposed  to  view  many  rocks  and  snags  not  apparent  at  higher 
stages.  In  order  to  take  advantage  of  the  favorable  condition  for  their 
removal,  proposals  were  asked  by  poster  and  circular  letter  for  the  hire 
of  a  light-draught  steamboat  and  a  derrick  boat  properly  equipped  for 
the  service,  and  manned  by  a  part  of  the  snag  boat  crew.  Award  was 
made  at  $15  per  day  for  the  steamboat  and  $8  per  day  for  the  derrick 
boat.  Work  was  begun  at  Oincinnati  October  20,  working  down  river 
to  Lawrenceburg,  Ind.,  24^  miles  below,  and  thence  to  Pomeroy,  218 
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miles  above,  retarning  thence  to  Oincinnati,  when  work  was  suspended 
on  November  20  by  cold  weather.    Daring  this  time  the  outfit  removed : 

Snaffs nnmber..  118 

SnnKenrook cobic  yards..    60 

Daring  January,  1898,  some  recently  sunken  boats  near  Pittsburg, 
Pa.,  were  reported  as  serious  obstructions,  and,  having  been  abandoned 
by  the  owners,  were  removed  by  the  hire  of  steamboats  properly 
equipped  for  the  service.  These  wrecks  consisted  of  1  coal  boat  near 
the  Point  Bridge,  Pittsburg,  of  a  part  of  the  steamer  Percy  Kelsey  and 
two  barges  at  Merrimaus  Bar,  9  miles  below,  and  1  coal  boat  at  Hays 
Bar,  10  miles  below. 

During  March,  1898,  6  coal  boats,  4  barges,  and  1  fiat  were  removed 
in  the  same  manner,  all  being  abandoned  wrecks,  and  all,  except  one  at 
Bellaire,  Ohio,  being  located  in  the  channel  near  Pittsburg. 

A  quantity  of  piling  and  stone  placed  around  the  piers  during  the 
reconstruction  of  the  Pennsylvania  Bailroad  bridge  between  Cincin- 
nati, Ohio,  and  Kewport,  Ky.,  remained  for  a  considerable  period  as 
obstructions  to  navigation,  but  was  all  finally  removed  by  the  railroad 
company,  under  the  supervision  of  this  office,  in  November,  1897. 

PERMITS. 

During  the  year  this  office  has  had  supervision  of  the  placing  of 
various  structures  in  the  river,  under  permits  issued  by  the  Secretary 
of  War,  as  follows: 

Bellevtiej  Pa.— Water  main  at  a  depth  of  4  feet  below  river  bed,  by 
Eiverview  Water  Company.  Completed  May,  1898.  Permit  for  an 
additional  main  under  same  conditions  was  issued  in  May,  1898. 

IHannontj  Pa, — Timber-crib  filter  in  bed  of  river,  by  Western  Penn- 
sylvania Hospital,  Department  for  the  Insane. 

Rochester^  Pa. — Filtering  crib  on  Lacocks  Bar  and  a  10-inch  suction 
pipe  under  river  bed,  by  Rochester  Tumbler  Company. 

Wheeling^  W.  Va. — Extension  of  water  works  pumping  station  13 
feet  beyond  established  harbor  line,  by  city  of  Wheeling. 

Bellaire,  Ohio. — To  fill  solid  and  construct  trestle  outside  of  estab- 
lished harbor  line,  by  Pennsylvania  Bailroad  Company. 

Oincinnati^  Ohio. — Intake  pier  to  be  connected  by  a  tunnel  with  pump- 
ing station,  by  commissioners  of  Cincinnati  Waterworks. 

Bridgei. — The  plans  for  a  bridge  over  the  Ohio  between  Benwood, 
W.  Ya.,  and  Bellaire,  Ohio,  reported  upon  April  23,  1897,  were  subse- 
quently amended,  making  a  slight  change  in  the  location  and  providing 
for  a  channel  span  of  850  feet,  and  were  thus  approved  by  the  Secretary 
of  War  May  26,  1898. 

Plans  for  a  bridge  between  Marietta,  Ohio,  and  Williamstown,  W. 
Va.,  were  considered  by  a  Board  of  Engineers  and  approved  by  the 
Secretary  of  War  February  4, 1898. 

UNCOMPLETED  PBOJBOTS. 

The  following  is  a  statement  of  several  works  of  improvement,  prin- 
cipally by  dredging,  which  have  been  projected  and  plans  approved, 
but  which  urgent  work  elsewhere  or  other  causes  have  thus  far  pre- 
vented of  accomplishment. 

Oullums  Bar,  471^  miles  below  Pimhurg.—Ovrmg  to  the  hard  nature 
of  the  river  bed,  the  dikes  built  at  this  place  in  1891  failed  to  induce 
the  exi)ect6d  scour;  and,  as  the  channel  was  very  naiTow  and  close  to 
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the  Kentucky  shore,  a  project  was  submitted  Hay  23, 1896,  approved 
Hay  27, 1896— B.  D.  15384— to  widen  the  channel  by  gradual  dredging 
as  opportunity  oflfered  and  experience  indicated,  at  an  approximate  cost 
of  $10,000  to  $20,000,  and,  if  necessary,  to  extend  the  dike  at  a  cost  of 
$1,000.  This  work,  partly  completed,  will  be  resumed  when  the  stage 
of  water  permits  and  the  dredges  can  be  spared  fix>m  other  more  impor- 
tant work. 

Gunpowder  Bar^  509  miles  beloto  Pittsburg. — The  project  submitted 
February  25,  approved  February  27, 1895,  for  2  dikes,  stated  that  some 
dredging  would  probably  be  necessary.  The  dikes  have  not  produced 
the  desired  scour,  and  dredging  to  5  feet  below  low  water  should  be  car- 
ried about  3,800  feet,  with  a  width  of  200  feet.  Work  was  begun  in 
November,  1895,  but  stopped  by  high  water.  This  work  will  be  resumed 
and  completed  when  permitted  by  the  stage  of  water  and  availibility 
of  dredges. 

Mound  Gity^  III.  959  miles  below  Pittsburg. — Project  submitted  Hay 
11, 1897,  for  expenditure  of  $10,583.97  in  removing  by  dredging,  and  drill- 
ing and  blasting  if  found  necessary,  as  much  material  as  can  be  handled, 
with  a  view  of  obtaining  a  least  channel  depth  of  6  feet  below  low  water, 
for  about  6,000  feet  and  300  feet  in  width.  Approved  Hay  21, 1897, 
£.  D.  21072.  Fands  for  the  work  at  Hound  Oity  were  provided  in  the 
river  and  harbor  acts  of  1892  and  1896,  and  may  be  used,  when  neces- 
sary, for  the  purpose  indicated.  This  work  will  be  taken  up  as  soon  as 
the  stage  of  water  is  suitable  therefor. 

There  also  remains,  and  may  be  used  when  necessary,  an  unexpended 
balance  of  $4,009.10  from  $13,000  appropriated  by  the.river  and  harbor 
act  of  July  13, 1892,  for  completing  the  embankment  on  the  south  side 
of  the  Great  Miami  Biver  near  its  junction  with  the  Ohio,  to  confine  the 
waters  of  the  Hiami  in  i^reat  floods,  and  to  arrest  the  formation  of  the 
bar  obstructing  navigation  in  the  Ohio.  This  work  will  be  resumed 
when  its  necessity  becomes  apparent. 

STAOBS  OF  THB  OHIO  RIVBB  DUBINO  1897. 

The  following  are  the  records  of  the  Ranges  at  Pittsburg,  CinciDiiati,  and  Eyans- 
ville,  which  may  be  taken  to  represent  the  navigable  condition  of  the  Upper,  Middle, 
and  Lower  Ohio : 


Gauge  of  DavU  IsUmd  Dam,  near  PUishurg,  Pa. 

[When  the  dam  is  np  low- water  readings  mast  be  obtained  from  the  gaoge  at  the  lower  end  of  the  lock. 
On  this  gauge  3  feet  2  inches  corresponds  to  a  nayigable  depth  of  8  feet,  and  6  feet  corresponds  to 
the  same  depth  in  the  riyer.] 


IConth. 


Depth  in  channeL 


Under  8   8  feet  and  6  faet  and 
feet.  over.         over. 


Gang*  readings. 


Highest.    Lowest 


January  ... 
Eebriiary  .. 

March 

April 

M*y 

June 

Jnly 

Auffiist .... 
September . 
October.... 
Korember  . 
December.. 

Total. 


Dayi. 

0 

0 

0 

0 

0 

1 

6 

8 

28 

81 

10 

0 


Dayt, 


Dayi. 

15 

22 

81 

80 

81 

0 

18 

4 

0 

0 

7 


8.6 

20.0 

17.  i 

18.8 

U.1 

5.7 

9.4 

0.8 

8 

8.1 
1L8 
18.7 


Fmt, 
4 

4.4 
7.8 
5.8 
4.1 
8.7 
8.0 
8.9 
1.5 
L8 
L4 
5.6 


78 


287 


108 
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Cimdnnati  gauge. 

[The  sero  of  this  gaage  is  about  2  feet  below  low  water;  leadings  of  about  4  feet  oorrespond  to 
abont  3  feet  in  the  channel,  and  those  of  7  feet  to  aboat  6  feet  in  the  channel.] 


Month. 


Dep^  in  channel. 


Under  8    8  feet  and 
feet.         oyer. 


6  feet  and 
over. 


Gauge  readings. 


Highest.    Lowest. 


January.... 
February. . 

March 

April 

wSy 

June 

July 

August — 
September. 

October 

Noyember. 
Deoember . 

Total 


J>Qy$. 


Dm/9, 
31 
28 
31 
SO 
81 
80 
81 
81 
80 
81 
30 
81 


Dm/9, 
31 
28 
81 
80 
81 
80 
81 
81 
6 
0 
21 
81 


17.8 
61.1 
55.6 
86.2 
85 
20.7 
24.8 
18 
7.1 
4.2 
13.6 
25.6 


800 


0.8 
10.1 
30.2 
15.1 
12 
0 

0.1 
7.6 
8.2 
8.1 
8.2 
12 


EvauBvilU  gauge. 

[The  lero  of  this  gauge  is  abont  at  low-water  line;  readings  of  2  feet  correspond  to  about  8  feet  hi 
the  channel,  and  readings  of  6  feet  correspond  to  about  6  feet  in  the  channel.] 


Month. 


Depth  in  channel. 


Under  8   8  feet  and  6  feet  and 
feet.  over.         over. 


Gauge  readings. 


Highest.    Lowest 


January... 
February.. 
March 

^1:::::: 

June 

July 

August 

September. 
October  ... 
Noyember. 
Deoember. 

Total 


Days. 
0 
0 
0 
0 
0 
0 
0 
0 
17 
31 
11 
0 


50 


DavM. 
81 
28 
3J 
80 
81 
80 
31 
81 
13 
0 
10 
31 


Doys. 
81 
28 
8J 
80 
81 
29 
31 
21 
1 
0 
0 
81 


306 


Feet. 
16 

42.7 
48.6 
83.5 
26.4 
14.4 
17.4 
17 

6.1 

1 

0.8 
10 


278 


7 

8.8 
32.8 
15.4 
10.7 

5.0 

6.4 

6 

1 

.4 
.6 

7.9 


OPEBATION  OF  DBAWS  IN  HIGH  BBIDGES. 

There  are  no  low  drawbridges  on  the  Ohio  Biver.  The  general  Ohio 
Biver  bridge  law  reqaires  that  all  bridges  shall  have  a  height  of  at 
least  40  feet  above  high  water,  and,  since  large  steamboats  require  more 
than  40  feet,  it  is  also  provided  that  all  bridges  below  the  Giuciunatl 
Suspension  Bridge  shall  have  a  draw  for  use  in  high  water,  unless  they 
give  a  clearance  of  at  least  53  feet  above  high  water.  There  are  three 
high-water  draws  on  the  Ohio  Biver,  but  the  draw  in  the  Ohio  Falls 
Bridge  at  Louisville  is  exceptionally  located,  and  no  record  of  its  opera- 
tion is  kept.  Beports  received  from  the  Cincinnati  Southern  Bailroad 
Bridge  at  Oincinnati  and  the  Kentucky  and  Indiana  Bridge  at  Louis- 
ville state  that  the  draw  of  the  former  was  not  opened  for  the  passage 
of  boats  during  the  calendar  year  ending  December  31, 1897,  and  that 
the  latter  was  opened  Hve  times  during  that  period 
BNa  98—129 
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The  usual  period  of  extreme  low  water  prevailed  from  the  middle  of 
September  until  the  middle  of  November,  when  navigation  was  only 
possible  for  steamboats  of  the  smallest  draft. 

There  was  no  suspension  of  navigation  on  account  of  ice. 

The  following  table  shows  the  reported  losses  sustained  by  the  com- 
merce of  the  Ohio  Biver  by  collision  with  the  piers  of  bridges  crossing 
the  Ohio  Biver  to  the  end  of  the  calendar  year  1897: 

Lo88e9  by  oolliHon  with  Inidgei. 


Date^eto. 

Owner. 

Steamboat 

Loss. 

Amonnl 

East  Liverpool  Bridge: 
Febroary  9, 1897 

W.  H.  Brown's  Son 

Jim  Brown 

Ibazfeooal 

$1,600.00 

BellaireBridffe: 

Previouely  reported . 
J*Diury8,1897 

137,666.00 
8,500.00 

T.  M.  Jenkins  &  Co... 

Besolute 

Sbargesooal 

Total 

141,156.00 

Newport  and  Cincinnati 
B;idlroad  Bridge: 
Prevlooaly  reported  . 
December  2, 1896 

44,107.00 

4,ooaoo 

C.  Jutte  Sl  Co 

Resolute 

8  barges  coal 

Total 

48.107.00 

Cincinnati  Sonthem  Bail- 
road  Bridge: 
Prevloasly  reported  . 

0,812.00 
5,000.00 

February  23. 1897.... 

LysleCoalCo 

B.  D.Wood 

8  barges  coal  and  4 
barges  damaged. 

Total 

14,812.00 

Cairo  Bridge: 

Previously  reported  . 

25,119.05 
2,000.00 
1,100.00 

February  18,  W97.... 
February  20, 1897.... 

John  A.  Wood  &  Son. . 
W.H.Brown's  Son.... 

John  A.  Wood 

Sam  Brown 

1  boat  coal 

1  flat  coal 

Total 

28,210.06 

£08869  hjf  oolli8Um  ioith  Ohio  Biver  hridgea  to  December  SI,  1897, 

Beaver  Bridge $56,340.00 

East  Liverpool  Bridge 1,500.00 

Stenbenville  Bridge 97,608.00 

Wheeling  and  Martins  Ferry  Bridge 9,800.00 

Bellaire  Bridge 141,156.00 

Parkersbnrg  Bridge 77,777.00 

Point  Pleasant  Bridge 9,600.00 

KenovaBridge 24,400.00 

Newport  and  Cincinnati  Railroad  Bridee 48,107.00 

Covington  and  Cincinnati  Railroad  Bndge 93,300.00 

Cincinnati  Southern  Railroad  Bridge 14, 812. 00 

Iiouisville  and  Jeffersonville  Bridge 7,800.00 

Ohio  Falls  Bridge 80,350.00 

Kentucky  and  Indiana  Bridge 27,767.00 

Henderson  Bridge 20,620.00 

Cairo  Bridge 28,219.96 

Total 739,056.96 
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ESTIMATES. 


Tn  work  of  the  character  of  that  for  the  improvement  of  the  Ohio 
Eiver  it  is  impossible  to  determine  in  advance  just  whore  and  how 
mach  work  will  be  needed  for  making  good  navigation  upon  tbe  entire 
length  of  the  river,  and  therefore  it  is  impossible  to  submit  estimates 
for  complete  improvement.  The  work  must  be  progressive  and  tenta- 
tive, and,  owing  to  the  varied  interests  and  communities  along  nearly 
1,000  miles  of  river,  the  locations  of  works  must  be  at  considerable  dis- 
tances apart,  so  that  no  one  reach  of  river  can  be  taken  in  hand  and 
improvement  completed  in  advance  of  other  parts  of  the  river  unless 
large  amounts  of  money  are  provided.  The  great  and  growing  com- 
merce of  this  river,  its  numerous  cities,  and  the  rapid  increase  of  the 
already  large  population  of  the  valley  should  appeal  in  strong  terms 
for  adequate  appropriations  for  such  betterment  of  the  navigation  as 
it  is  certain  can  be  obtained  by  well-known  methods.  The  sum  of 
$1,000,000  can  be  profitably  used  and  produce  immediate  results  in 
great  improvement  for  the  movement  of  the  vast  commerce  of  the  river. 
Attention  is  particulaxly  invited  to  the  commercial  statistics  appended. 

Money  statement. 

Jaly  1, 1897,  balauce  unexpended $296,409.72 

ABDMHUnt  appropriated  by  sundry  civil  act  approved  Jaly  1, 1898 **  15,  (XK).  00 

311,409.72 
Jnne  30, 1898,  amount  expended  during  fiscal  year 115, 896. 41 

July  1, 1898,  balance  unexpended 195,513.31 

July  1, 1898,  outstanding  liabilities $12,266.41 

July  1, 1898,  amount  covered  by  uncompleted  contracts 6, 953. 15 

19,219.56 

Jnly  1,1898,  balance  available 176,293.75 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1900 1,000,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Statement  of  amounts  and  datee  of  all  appropriatione  for  this  toorh. 


Act  of  Congress. 


Appropria- 


Allotment. 


Bomarks. 


March  3, 1827 

March  3. 1835 

July  2, 1836 

March  3, 1837 

July  7, 1838 

June  11, 1844 

March  3, 1847 

Augast  30. 1852. 
Jnne  23,1866.... 


Do 

March  2, 1867. 


$30,000. 

50,000. 

20,000. 

60,U00. 

60,000. 

100,000. 

6,470. 

90,000. 


100,000.00 


$172,000.00 
80,000.00 


Improvinff  Missiulppi,  Mlasouri,  Arkan- 
sas, ancTO"  ■ 


rOhio  rivers. 
IVMidap] 
restem  rivers. 


Snag  boats  and  apparatus  for  improving 
wea* 


*  Shawneetown,  111. 
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Act  of  CODgTMB. 


n! 


iropria- 
lon. 


Allotment. 


Bemark*. 


July  25, 1868., 


Jiilyll,1870 

March  3, 1871 

Jane  10, 1872 

]iaroh3,1873 

June  23,1874 

March  3, 1875 

AngoBtH,  1876 

June  18,1878 

Do 

March  3, 1870 

June  14,1880 

March  3, 1881 

March21.1882 

Angast  2,1882 

Julys,  iSi!!".'.'..'.".* 

J>o 

AngnstS,  1886 

Augnat  11,1888 

September  10,1890. 
January  19, 1891 


July  18, 1892.... 
AngustlS,  1894. 

Jane  3, 1896 

July  1,1898 


$50,000.00 

50,000.00 
200,000.00 
200,000.00 
150.000.00 
800.000.00 
175, 000. 00 
800,000.00 

50,000.00 
250,000.00 
250,000.00 
850,000.00 
100,000.00 
350,000.00 

16, 000. 00 
600,000.00 

17,000.00 

875,000.00 

880,000.00 

800,000.00 

2,128.87 

860,000.00 
250, 000. 00 
250, 000. 00 


$85,000.00  '  Repair,  preaerration.extenaioD,  and  o 
pietlon  of  river  and  harbor  worka. 


15.000.00 


Total. 


5,831,608.12 


352,000.00 


Harbor  of  refbge  at  or  near  Cindnaati. 

Continuing  work  on  DaTis  Island  Dam. 
Harbor  of  refiige  near  Cincinnati,  Ohio. 
Do. 


Relief  of  S'oibbs  Sc  Lackey.    Treaaory 
settlement  No.  2503. 


For  restoring  levee  and  banks  of  Ohio 
Biver  at  or  near  Shawneetown,  HI. 


Total  of  appropriations,  1827-1898 $5,881,608.12 

Total  of  allotments,   1827-1898 852,000.00 

Beceived  ftom  sales,  1866-1893 7,790.50 


Appropriations  not  drawn,  1827,  1852 5,023.47 

AUotmenUnot  drawn,  1866,  1868 43,134.60 

Betnruedby  Treasury  settlements 30.07 

Amounts  transferred  to  other  worka 125,168.44 


$6,101,898.62 


178,366.58 


Total 6,018,042.04 


List  of  oontraota  in  force  during  the  fiscal  year  ending  June  SO,  1898. 

Constracting  dikes  in  Ohio  River  at  and  near  Evansvilley  Ind. :  Eiohel  &,  Arnold  > 
and  Eigenmann  &  Hollerbach;  January  2,  1897;  approved  January  9, 1897;  be  pre- 
pared to  commence  April  1, 1897;  terminate  December  1, 1897;  completed  September, 

Constructing  protection  work  on  Ohio  River  near  Evansville^  Ind.:  Eiohel  A 
Arnold  and  Eigenmann  &  Hollerbach;  January  2,  1897;  approved  January  9, 1897: 
be  prepared  to  commence  April  1,  1897;  terminate  December  1, 1897;  supplemental 
contract  modifying  method  of  work  signed  July  31,  1897;  approved  August  17, 1897; 
extended  to  October  1, 1898. 

Hire  of  towboat  and  crew  as  tender  to  United  States  dredges:  RichardEon  & 
Kraft;  March  30, 1897;  approved  April  10, 1897;  commence  when  ordered;  terminate 
about  December  1,  1897. 

Hire  of  dredging  plant:  Wm.  A.  Kirk;  April  7,  1897;  approved  April  14,  1897; 
commence  when  directed;  terminate  when  discharged. 

Hire  of  dredging  plant:  H.  S.  Brown;  April  10,  1897;  approved  AprU  16,  1897; 
commence  when  directed;  terminate  when  discharged. 
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STAGES  OF  THB  OHIO  RIVBR. 


Highest,  loweit,  and  average  stages  of  the  Ohio  Biver  at  Cindnnati  each  calendar  year 
fr<m  1860  to  1897 y  inolusive,  with  the  highest  stage  during  the  floods  of  18Sg  and  1847, 


Calendar  year. 

Highest  stage. 

Lowest  stage. 

Average 
for  the 
year. 

Date. 

Stage. 

Date. 

Stage. 

1832   

Feb.  18 
Dec.  17 
Apr.  16 
Apr.  J9 
Jan.  24 
Mar.  12 
Dec  23 
Mar.    7 
Sept  26 
Mar.  14 
Mar.  30 
Apr.    2 
Jan.  10 
May  18 
Apr.  13 
Dec.  18 
Jan.  11 
Aug.    6 
Jan.  29 
Jan.  20 
Dec.  15 
Deo.  27 
Feb.  17 
Feb.  16 
Feb.  21 
Feb.   15 
Feb.   14 
Jan.  20 
Apr.    9 
Feb.     5 
Apr.    1 
Fob.  22 
Mar.  26 
Feb.  25 
Apr.  25 
Feb.  20 
Feb.  15 
Jan.   14 
Apr.    4 
Feb.  26 

Ft.   Tn, 
64     8 
63      7 
49      2 

49  5 

57  4 
42      9 

45  1 
56      8 
42      6 
55      8 
48      3 
48      0 
55      3 
4U      6 
41      9 
44      5 

47  11 
55      4 
51      9 

58  9 

41  4 

42  9 

53  2 

50  7 

58  7 
506      4 
c71      0} 

46  0 

55  9 

56  3 
89    11 
38      3 

59  2 

57  4 

43  8 

54  11 
35      6 

48  4 

47  8.4 
61      2 

&.In, 

Ft.   In, 

UJ47             .          

ijjflO       

Oct     8 
July  18 
Oct    31 
Oct      6 
Aug.    6 
Oct    19 
Aug.  17 
Oct:   19 
July  21 
Aug.  21 
Oct:     4 
Oct    12 
Oct    14 
Oct.    12 
Sept  22 
Sopt  19 
»ept    4 
Oct      9 
Oct    24 
Oct    2ii 
Oct.    28 
Sept  18 
Nov.    1 
.Sept  21 

"septie' 

Nov.    1 
Sept  23 
Aug.    7 
Sept  18 
Aug.  30 
Oct     7 
Nov.    6 
Aug.  30 
Sept.  14 
Oct    28 
Sept.  25 
Oct    18 

5     4 
5      1 
2     4 

2  6 

3  1 
5      8 

4  9 
3      0 

5  1 

5  4 

3  10 
2      8 
8      0 
8      8 
2      4 

4  3 

6  2 
8      3 

4  4 

2  6 

3  9 

1  11 
6      1 
3      7 

2  9 

2  6 

3  4 

2  8 

5  3 
5      3 
5      9 

4  5 
8      5 

3  7 
3      1 
2      8 

5  6 
8      1 

16      0 

1861 

19      1 

1862           .   .          

17      5 

1863    

15      0 

1864                           

16      8 

1865    

21    10 

1866   

19      2 

1867    

17      0 

1868 

18      8 

1868 

1870 

19      8 
17    10 

1871 

11    10 

1872 

11      8 

1873 

18      5 

1874 

15      8 

1875 

18      9 

1876 

18      2 

1877 

15      0 

1878             .                  

16      9 

1879 

14      6 

1880 

17      0 

1881.            

16    11 

1882 

a22      H 
al9      5^ 
al7      4 

1883 

1884    

1885 

al5      7 

1886                             

al7    10 

1887 

al5      14 
al7    11 

1888 

1880...^ 

1890 

al8      6 
a25      8 

1891 ' 

a20      6 

1802 

al6      6 

1883 

al7      8 

1894 

al2     9 

1895 

al2      2 

1896 

al7      1.2 

1897 

al6     5 

a  Prepared  from  the  stages  as  shown  bv  the  waterworks  marks  daily  at  6  a.  m.  and  6  p.  m.,  the  pre* 
▼lous  yvars  having  been  made  from  one  aally  observation  at  G  a.  m. 
b  Four  o'clock  to  5  o'clock  a.  m.,  inclusive. 
c  Twelve  o'elock  noon  to  1. 80  p.  m. 

MONTHLY  COMPARISONS  OF  RIVBR  AND  RAINFALL. 

Highest,  lowestf  and  average  monthly  stages  of  the  Ohio  River  and  the  monthly  and  annual 
rainfall  at  Cincinnati  in  two  years  ending  December  SI,  1896  and  1897. 


. 

Highest. 

Lowest 

Average. 

RainfaU. 

Months. 

1897. 

1896. 

1897. 

1896. 

1897. 

1896. 

1897. 

1806. 

Date. 

Feet 

Date. 

Feet 

Date. 

Feet 

Date. 

Feet 

Feet 

Feet 

Inches. 

Inches. 

January 

25 
26 

1 

15 
17 
24 
28 
1 
1 
20 
23 
22 

17.9 
61.2 
55.6 
36.8 
35 

20.9 
24.10 
18 
7.2 
4.4 
13.7 
25.6 

1 

9 
81 

4 

9 
30 
29 

2 
80 

6 
80 

2 

24.8 
83.10 
36.11 
47.8 
17.9 
28.8 
411 0 
4L9 
9.9 
25.5 
21.5 
29.11 

3 
1 

81 

80 

31 

10 

3 

81 

28 

18 

6 

1 

9.8 
9.11 
28.4 
15.1 

n.9 

ILl 
14.1 
7.3 
8.8 
3.1 
8.8 
12 

21 
29 

1 
25 
26 

8 

9 
31 
25 
16 

8 
31 

7.6 
12.4 
12.5 
15.6 
7.10 
8.10 
9.10 
0.8 
5.5 
9.9 
9.8 
10.2 

14.3 

36.7 

40.2 

26.3 

23.2 

8.10 

9.1 

10.2 

4.8 

3.6 

8 

17.9 

14.1 
23.6 
22.8 
25. 11 
12.2 
11.10 
22.2 
19.10 
6.8 
14.9 
13.8 
16.7 

2.48 
5.27 
9.89 
8.08 
2.46 
L87 
6.71 
LOl 
0.64 
0.46 
6.80 
2.32 

1.49 

February 

March 

L56 
3.20 

April 

0.59 

^y    .           ... 

2.17 

jtme.r..r.;.!i... 

2.70 

July 

7.40 

August 

3.70 

September 

October 

6 
2.29 

November 

8.29 
LOO 

For  the  year. 

a  26 

61.2 

54 

47.8 

ol8 

8.1 

d25 

5.5 

16.5 

16.6 

43.89 

84.48 

a  February.  5  April.  «  October.  d  September. 
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Kame  of  boat  or  oompany. 


TermiiiAl  poiiiU. 


Distanoe. 


In< 


Freight. 


Panes- 
gera. 


Goal  shipments  from  Pitta- 
burs. 

Huiitington  and  St.  Louis 
Towboat  Co. 

Grav's  Iron  Line 

Steamer  H.  K.  Bedford 

McKinley  Coal  Co 

Steamer  Adelle 

Relief  Towboat  Co 

Steamer  Virginia 

Steamer  Kevstone  State 

Steamer  Haason 

Steamer  Qaeen  City 

Steamer  Argand 

Steamer  Elita 

Steamer  Catherine  Davia 

Steamer  Kanawha 

Steamer  Ben  Har 

Steamer  D.  T.  Watson 

Steamer  Lorena 

Steamer  Bob  Ballard 

Steamer  Lexington 

Steamer  Ruth 

Steamer  Leroy 

Steamer  T.  N.  Bamndall.... 

Steamer  G.  W.  Moredock . . . 

Steamer  Columbia 

Steamer  Valley  BcUo 

Steamer  Crown  Hill 

Steamer  Kob  Roy 

Steamer  M.  P.  Wells 

Steamer  Klondike 

Steamer  Little  Queen 

Steamer  New  Haven 

Steamer  Mary  L.  Hatcher. . . 

John  Barretts  Sun 

Steamer  Gate  City 

Big  Sandy  Towboat  Co 

Steamer  Lee  H.  Brooks 

Cincinnati,  Portsmouth.  Big 
Sandy,  and  Pomeroy 
Packet  Co. 

Steamer  Lyda 

Steamer  Jessie 

Steamer  Coal  Bloff. 

Kanawha  and  Ohio  Trans- 
portation Co. 

A.  Montgomery  A,  Co 

Victor  Towboat  and  Dock 
Co. 

TheMarmetCo 

Steamer  Claribell , 

Steamer  Carrie  Brown 

Steamer  Enos  Taylor 

Steamer  J.  H.  McConnell .... 

Steamer  Chevalier 

Steamer  Luoy  Coles 

Steamer  F.  J.  O'Connell 

Steamer  Favorite 

ZubarsBros 

Steamer  Silver  Wave 

Bnena  Vista  Freestoue  Co  . 

John  A.  Borohes 

Steamer  Henrietta 

The  Coney  IsUnd  Co 

James  Tucker 

Steamer  Tacoma 

Steamer  John  Mackey 

Steamer  A  lice  L.  Barr 

James  R.  Ware  &  Co 

Smith  Coal  and  Sand  Co 

Henry  Spillie  &,  Son 

R.  H.  Flenuning , 

Steamer  Little  Albert 

Memphis  and  Cincinnati 
Packet  Co. 

Louisville  and  Cincinnati 
Packet  Co. 

Steamer  Levi  J.  Worknm  . . 

Steamer  Mary  F.  Golden  ... 


Pittsbnrg  to  Cairo., 
....do 


.do. 


PittAbarg  to  Louisville 

....do..: 

....do 

...do 

Pittsburg  to  Cincinnati 

....do... 

....do 

...do 

....do 

Pittsburg  to  Gallipolis 

Pittsburg  to  Poiut  Pleasant. 

Pittsburg  to  Parkersburg.. 
do 

....do 

....do 

Wheeling  to  Matamoras. . . 
Wheeling  to  Sistersville. . . 
Wheeling  to  Clarington . . . 

Sistersville  to  MarietU 

Marietta  to  Louisville 

Marietta  to  Point  Pleasant. . 

Marletto  to  Middleport 

Parkersburg  to  Cincinnati. . 
Parkersburg  to  Long  Bottom 
Ravens  wood  to  CiDcinimti. . 
Ravenswood  to  Middleport. 
Millwood  to  Middleport .... 
New  Haven  to  Louis ville. . . 

Syracuse  to  Gallipolis 

Pomeroy  to  Cairo 

....do.. 

Pomenty  to  Louis vil  le 

Pomeroy  to  Madiaon 

Pomeroy  to  Cincinnati 


.do. 
.do. 


Point  Pleasant  to  Cairo 

Point  Pleasant  to  Carrollton . 


Point  Pleasant  to  Cincinnati 
do 


.do. 


Point  Pleasant  to  Gallipolis. 
Gallipolis  to  Huntington. . . 

Goyandotte  to  Louisville. . 
Huntington  to  Portsmouth. 

.....do.. 

Catlettsbnrg  to  Cairo 

Catlettsbiirg  to  Iron  ton 

Hanging  Rock  to  Louisville 
Portsmouth  to  Cincinnati  . . 
Bnena  Vista  to  Cincinnati.. 
Manchester  to  Warsaw. . 
Maysville  to  Louisville.. 

Maysville  to  Aurora 

Maysville  to  Lawrenceburg. 

Chile  to  Cincinnati 

New  Uiohnioud  to  Carrollton 
New  Kioliraond  to  Aurora. 
New  Hicljmond  to  Riverside 

Dayton  to  Addyston 

Dayton  to  Cincinnati .... 

Newport  to  Ludlow 

Cincinnati  to  Cairo 

do 


Cincinnati  to  Louisville  . 


Cincinnati  to  Vevay . 
Oinoinnati  Harbor. . . 


MilM. 

966 


608 

608 

608 

606 

407 

407 

407 

407 

407 

207 

263.6 

203.6 

188 

183 

183 

188 

51 

40 

28 

86 
427 

92.6 

78.6 
284 

24 
246.6 

81 

20 
866.6 

24 
717 
717 
350 
306 
210 


219 
210 
701.6 
277.6 

203 
203 

203 
4 

80 

30 
205 

47 

47 
651 

11 
270.5 
113.5 

05.5 
130 
193 

88 

84 

35 

05 

47 

26 

17 

8 

3 

400 

400 

132 

66 


Monikt. 
8 


10 
11 

8 

8.6 
13 

7.6 

0 

7 

8 
11 

0 

0 
10.6 

0 

8.6 

8.6 

7 

0 

0 

0.6 

0 

7.6 

8 

8.6 
10 

6 
10 

2 
10 
13 
10 
11 

8 

0 

4 
10 


0 

10 

7.8 

6 
10 
13 

0 

0.6 

6 

7 
10 
10 

6 

3 
11 
10 
10 
12 

6.6 
11 

8 

I 

0 
10 

11 

12 


Tnu. 
8.067,300 

80.650 

17,801 
13,800 
05.415 
3,000.000 
155,000 
10,200 
85,100 
81,787 

3,700 

8,805 
23.000 
63.620 
30.500 
11.247 
1,700.012 
10.000 

6,606 

8,000 
80,600 
62,000 
18,000 
04,000 

0,621 
12,600 
00,000 
60.000 
10,000 
20 
018 
34,080 

4.713 

71,600 

84.850 

166.000 

6,830 
122,001 


7,000 
14.400 
00,000 
180,600 

71.800 
81,238 

100,000 

6,120 

4.765 

1,596 

60,000 

9.000 

10.853 

176.000 

20 

7,656 

7.000 

5,000 

18.530 


6,500 

6,500 

644,300 

800.000 

17.700 

63,250 

8,000 

3.041 

4,402 

77.683 

120.082 


7.650 


8.288 

8.640 

2.300 

8,173 

16,545 

1.400 

17.180 

12.000 

0,324 


12.500 
38,800 
11,774 
10,000 


2.905 

6.130 


0.000 

30,000 

3,000 

0,993 


0,700 


0,977 
32.071 


6.836 
12,870 
11,400 


10,000 


12,(100 


760 
412,542 


16,873 


8.892 
115.607 


11,816 
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Commeroe  of  Ohio  Biver  in  I^P7— Continued. 


Name  of  boat  or  company. 

Terminal  points. 

Distanoe. 

In  com- 
mission. 

Freight. 

Passen- 
gers. 

Rtmnnftr  Swan ^. .«...«.. 

Aurora  to  Rising  Snn 

Carrollton  to  Louisville 

Madison  to  Cannelton 

Madison  to  Leavenworth . . . 

Madison  to  Westport 

Loniaville  to  Cairo           

JfilM. 

10 

67 
164 
106 

21 
367 
867 
197 

88.5 
66 
66 
111 
8 

8 

8 

8 

8 
182 
128 
146 
137 
187 
137 
187 
137 

137 

12 
108.5 

63.6 

63 

45 

45 

9 

12 

8 

9 
12 

10 
12 
12 
9 

12 
12 

6 
12 

7 

a  20 
8 

12 
12 
10 

8 
10 
10 
12 

8 
12 

9 

10.6 
12 
.6 

7 

7 
12 
10 

12 

820 
4,544 
4.500 

1,440 

Rtimmnr  FrIIb  Oltv    

4,608 

766 

854,062 

lionisvllle  and  J  efferaon  viile 

Ferry  Co  (exenmion). 

Steamer  John  L.  Lo  wery 

Bergenroth  Brothers 

Slf^nmAr  S.  D.  Blair , . . .  r 

3,080 

1,010,000 

20,000 

76,334 

5,402 
15,300 
20.600 

9,920 
90 

5 

27,000 
10,450 
9, 900 
16,l>00 
6,400 
6,673 
11,850 
1,881 
5,234 
11,535 
10,400 

9,600 
8,500 
600 
90,000 
13,176 
4,500 
28,600 

8,087 

7,526 

do 

Loaisville  and    Branaville 

Mail  Co. 
StMimer  Ravmond ........... 

Loaisville  to  Henderson 

Lonisville  to  Derby 

Cannelton  to  BvanavHle — 
do 

21,790 
115 

Steamer  Jack  Onboni 

Steamer  O  RMontalth 

Steamer  Gertmde^ r ttt- 

Owensboro  to  Casey  viUe 

Month  Green  Biver  to  Bv- 

ansville. 
do 

25,730 

Steamer  B.  L.  Reel 

2,rJ0 

f^tAflm^  KiOfft* TiT--- 

270 

Steamer  I.  N.  Hook 

...    do 

Steamer  J.  C.  Kerr 

do 

6,750 

Steamer  Qayoso. ...... ...... 

do 

5,037 

Steamer  Peter  Hoots 

Steamer  W.lLPhiUipa 

Steamer  John  F.  Bnckham. . . 

Steamer  D.  A.  KUbet 

Slr^Mim^r  Herbert  lioran 

Bvansville  to  Cairo 

Bvansville  to  Smithland 

EvansviUe  to  Metropolis  ... 

BvanavlUe  to  Paducah 

do 

1,200 

Steamer  Kaoket 

...do ^ 

Steamer  Joe  Fowler.... 

do 

11,994 

XanhTllle    and    ^v^anftrille 

do 

3,080 

River  Paeket  Co. 

SiAAinAr  .Tnhn  R.  HookinVr .  t 

do 

4.450 

Steamer  Jewel 

Bvansville  to  Henderson 

Saline  Biver  to  Cairo 

Saline  River  to  Paducah. . . . 

Caseyville  to  Brooklyn 

Padnoah  to  Cairo.,  r ... 

8,800 

Steamer  Maggie  Belle 

Steamer  Kmma  Cooper 

Steamer  Diok  Clyde 

six^amer  Diok  Fowler 

23,450 

St.    Iioxiia   and    Tennes^foe 

do 

12,514 

River  Packet  Co. 
Geo.  H,  Cowling 

Paducah  to  Metropolis 

T^ftducfth  And  vicinitv     . . . . « 

27,263 

RtAAinm>  PAnimiii                

Steamer  H.W.Battorir. 

Paducah  to  Smithland 

9 

9 

7,500 

8,800 

Total 

11,265,638 

1, 914, 763 

A  Days. 
Biver  oommerco  of  CinoinnaHfor  the  year  ending' December  31, 1897. 


Articles. 


Beoeipts. 


Shi] 


£. 


Total. 


Articles. 


Receipts. 


Ship- 
ments. 


Total. 


Tofit. 


Ale,  beer,  and  porter, 

Apples,  green 

Bagging 

Barley , 

Beana 

Beef 

Boots  and  ahoes 

Bran,  middlinga,  eto. 

Brooms 

Broom  com.......... 

Bntter 

Candles 

Castings 

Cattle 

Cement  and  plaster. . . 

Cheese 

Cider 

Coffee 

Cooperage 

Com 

Com  meal 

Cotton 

Crockery  

5«g» 

Feathers.... 


2 

1,904 

19 

5 
88 


91 
166 


1 
190 


2,125 

2,508 

908 

4 

208 

15 

929 

782 

2 

8,006 

115 

786 


Tons, 

15 

2,015 

644 

15 

6 

246 

6 

864 

214 

28 

1 

21 

74 

622 

112 

1,088 

60 

171 

836 

1.417 

184 

128 

812 

417 

95 

4 


Ton*. 

15 

2,017 

2,548 

84 

11 

834 

6 

466 

879 

28 

2 

211 

74 

2,647 

2,616 

1,946 

68 

879 

850 

2.846 

866 

126 

8,818 

682 

831 

89 


Fish 

Floor 

Froit,  ffreen 

Frait,  dried 

Fnrnitaro 

Glass,  window 

Glassware 

Grease 

Hardware 

Hay 

Hides 

Hog  products 

Hogs 

Hops 

Horses 

Iron  and  steel 

Iron  and  steel,  scrap. . 

Iron,  pig 

Lead^wliite. 


Leather 
Lemons 

Lime 

Lumber 

Malt 

Manufactures,  sundry 
Merohandise 


Tont. 
102 
874 
436 
150 


220 

2,184 

231 

792 

2,886 

403 

18 

9,680 

11 

672 

10,637 

228 

45 


462 

2 

825 

6,070 


Ton; 

504 

2,255 


107 
666 

89 
2,122 

80 

1,760 

170 

65 
2,514 

14 

22 

643 

4,697 


121 
682 
156 
108 
864 
4,200 
103 
658 
21,516 


2Vm«. 
609 

8,126 
487 
256 
659 
806 

4,801 
811 

2,566 

8,058 
462 

2,584 

9,698 
36 

1,814 
15,338 
226 
162 
686 
618 
110 
679 

9,860 

108 

658 

88,866 
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ArticlM. 


Beodpts. 


Ship, 
mente. 


TotoL 


AxtidM. 


Beoeipto. 


Ship- 


ToUl. 


MolMMB 

Kails 

OaU 

Oil 

Onlont 

Oraages 

Peannto 

Petroleum 

Potatoes 

Rice 

Rope,  twine,  eto 

Roein 

Bye 

Salt 

Seed,  clover  and  timo- 
thy  

Sheep 

Shot 


Tont. 

4.486 

10,774 

62 

602 

136 

1 

44 

850 

2,020 

100 

4,084 

1,020 

721 

10,708 

178 

604 

8 


Ton*. 

1,640 

6,232 
106 
747 
154 
200 
256 

1,863 
776 
76 

8,040 
176 
110 

7.442 

1,185 
80 
08 


Ton*. 

6,135 

16,006 

258 

1,340 

290 

201 

300 

1,713 

2,796 

184 

8,024 

1,204 

831 

18,146 

1,863 

643 

06 


Soap 

Sorghom  . 
Spices.... 
Starch.... 

Sugar 

Tallt 


Ton*. 
20 
223 
11 


low 

Tohaoco,leaf 

Tohaoco,    manufao* 

tared 

Turpentine 

Vegetables,  green . 

Vinegar 

Wheat 

Whisky 

Wines  and  liquora 

Wool 

Yam,  cotton 


1,336 

230 

16.295 


14 
353 


1,720 

4,707 

230 

116 

438 


Ton*. 
442 

38 

16 

1.068 

2.458 

5 

2,101 

260 
21 

711 
1,252 
1.083 
3,297 

803 

117 


Ton*. 

471 

261 

27 

1,063 

8,704 

285 

18,306 

800 

85 

1,06* 

1.252 

2,808 

8,004 

623 

233 

438 


RECAPITULATION. 


Tons. 


Recelpte 129,233 

Shipmenta 88,472 


Total 218,705 

Coal  ahipmenU  from  Pittahurgt  Fa, 
[Famished  by  Capt.  WflUam  Byana.] 


To  Cincinnati. 

ToLonisTille.'- 

Month. 

Trips. 

Coal 
boata. 

Coal 
barges. 

Tona. 

Trips. 

Coal 
boats. 

Coal 
barges. 

Tona. 

1887. 
January 

4 
27 
24 
26 
30 
10 
17 
24 

"'ios' 

85 
80 
40 

64* 

41 

54 

245 
160 
160 
250 
50 
250 
840 

26,512 
201,713 
171,680 
160,200 
205,475 
228 
100.637 
137.726 

February 

84 

18 
20 
80 

170 
97 
97 
60 

132 
76 
90 

150 

230, 521 

March... 

137,726 
154  487 

Auril 

^v::;::;::::;;::;::::::::::: 

243.150 

July 

November 

18 
20 

23 
25 

217 
180 

04,287 
134,014 

Total 

Grand  total 

162 

405 

1,509 

1, 073, 180 

140 

462 

845 

004,187 

2.067,867 

NoTB. — No  shipments  in  Jane,  Angust,  September,  or  October. 

Comparative  iahle  ehotoing  eodl  ehipmente  from  Pittsburg  during  the  eleven  years  ending 

December  Sly  1897, 


Year. 

To  Cincin- 
nati. 

To  Louis- 
ville. 

Total. 

Tear. 

To  Cincin- 
nati. 

ToLonifl. 
TiUe. 

TotaL 

1887 

Ton*. 

788,600 
1,050,882 
1,149,892 
1,324,641 
1,065,705 

914,480 

Ton*. 
1,867,012 
2.223,404 
1.430,747 
2,006,716 
1,828.047 
1,884,864 

Ton*. 
2,155,702 
4, 174, 376 

8!420;367 
2,803,752  , 
2.200,204, 

1893  ... 

Ton*. 

829.878 
1, 153, 765 
1.036,661 
1,809,785 
1,073,180 

Ton*. 
1,534,628 
1.800.022 
1,867,212 
2,292.405 

904,187 

Ton*. 

2.864,401 

2,453.787 

2,803,873 

4.102,100 

2.067,867 

1888 

1894 

1889 

1895 

1890 

1891 

1896 

1807 

1882 
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Cammeroe  passing  Davis  Island  Dam,  Ohio  Biver,  for  the  calendar  year  1897, 


Yeasels. 

Deeoending. 

Total 

Lock. 

Paaa. 

Look. 

Pass. 

fireight. 

Packets 

No. 

68 

105 

8 

84 

102 

186 

0 

45 

Ton*. 

4,812 

0 

0 

0 

11» 

2,626 

0 

0 

No. 

219 

1.002 

44 

887 

2,823 

1,091 

1 

138 

Ton*. 

28,693 

0 

2.800 

0 

16,600 

11,866 

100 

0 

No. 

66 

87 

0 

0 

2 

170 

3 

81 

Ton». 

4,213 
0 
0 
0 
0 

6,872 

1,200 
0 

No. 

219 

1,046 

46 

1,021 

8,058 

1,380 

82 

160 

Tom. 

29, 516 

0 

26,500 

918,932 

1,596.000 

197, 652 

117.023 

0 

Tom. 
67,234 
0 

Towboats 

Model  barges 

Goalboato 

29,800 
918,932 
1,611,716 
218,606 
118,828 
0 

Barges 

Fla& 

Rafta 

Total  

633 

7,652 

6,706 

69,049 

899 

11,786 

6,911 

2.885,623 

2.964.009 

Cknnmeroe  passing  Dam  No,  6  in  1897. 


Teasels. 

Ascend- 
ing. 

Descend- 
iug. 

TotaL 

Vessels. 

Ascend- 
ing. 

Desosnd- 
ing. 

Total. 

Packets 

Number. 
273 
887 
63 
878 
2,643 

Number. 

266 

883 

76 

834 

8.126 

639 
1,770 

129 
1,212 
6,709 

Flats 

Nun*ber. 
730 

Number. 

906 

6 

15 

x,m 

Towboats 

Raits 

Model  barges 

Coal  boats 

MiscellaneoQS 

Total 

19 

34 

Barges 

4,083 

0.111 

11,004 

The  tonnage  is  almost  identical  with  that  of  Davis  Island  Dam,  Ohio  River. 

Comparative  statement  of  oommeros  passing  the  Falls  of  the  Ohio  Biver  by  canal  and  by 

river. 


Tear. 

Canal. 

Open  river. 

Total. 

Teasels. 

Tons. 

Tessels. 

Tons. 

Tessels. 

Tons. 

1882 

3,088 
5,231 
3,486 
6,678 
4,964 
4.009 
6.968 
6,634 
4.880 
4,739 
6,600 
8,902 
6,280 
3,921 
0.040 
8.932 

985,628 
1,349,115 

785,192 
1,443,181 
1, 240, 112 

867,807 
1.915,365 
1,404,.«»73 

998,062 
1,802.471 
1.276,829 

848,211 
1,246.899 

859,491 
1.642,347 

933.066 

2,306 
1,484 
1.648 
822 
1.796 
2,297 
2,252 
1,984 
3.828 
2,187 
1.826 
1,722 
461 
945 
1,426 
1,966 

668,866 
483,281 

'jr.-J,  .-62 

:>7:.f47 

1,..>J1.:^1S 

l,ie^,  ^Hi5 

&5T,«29 

1.717,168 

l,t>U2.42S 

85*.  USB 

514,  m 

ll»,  a^ 

31  ft,  LtKJ 

430,  »a5 

583,  OOU 

6  293 
6,715 
6,a:i3 
6,500 
0,760 
0,366 
9,216 
7,518 
8,214 
6,876 
7,332 
6,624 
6.741 
4.866 
7,472 
6,897 

1,604,404 
1,832,396 
1,260.316 
1,706,043 
1,817,659 
2,072,325 
8,077,670 
2.362,402 
2, 715, 220 

1883 

1884 

1885 

1880 

1887 

1888 

1889 

1890 

1891 

2, 304, 899 
2, 134,  282 
1, 862. 528 

1892 

1893 

1894 

1, 395, 836 

1896 

1. 175,  760 

1890 

1. 970, 302 

1897 

1, 610, 050 

Number  of  steamers  in  the  freight  and  passenger  traffic  between  Cincinnati  and  other  ports, 
and  total  tonnage,  compared  for  ten  years. 


Year. 


Fiecalyear. 

1887-88 

1888-89 

1889-90 

1890-91 

1891-92 


Knm- 
ber. 


Tonnage. 


24,348 
24,468 
23,683 
24,145 
23,874 


Year. 


Num- 
ber. 


Calendar  year. 

1893 30 

1894 34 

1895 ;  80 

1896 '  26 

1897 1  27 


Tonnage. 


22,609 

20.627 
18,587 
15,032 
16,881 
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List  of  Ohio  Biver  Bteamera  deatroyed  in  the  year  1897,  cau$es  of  destruction,  and  tannage 

represented. 


Name. 


How  deetroyed. 


Ttoniuife. 


City  of  Vevay . 

Shorlfly 

Telegraph 


Dismantled . 

Snnk 

..do 


330.54 
430.96 
083.42 


Total  tonnage  destioyed. 


1,  753. 92 


Annual  arricale  and  departures  of  steamers  at  Cincinnati  for  years  indicated. 


Year. 


1872-73. 
1873-74 . 
1874-75 . 
1875-76 . 
1876-77 . 
1877-78 . 
1878-79. 
1879-80. 
1880-81. 
1881-82 . 
1882-83. 
1883-84. 
1884-85. 
1885-86. 
1886-87. 


Fiscal  year. 


Arrivals.  Departures. 


2.340 
2.506 
2,602 
2.779 
2.646 
2.942 
2,725 
3,163 
2.638 
2,739 
2,340 
2,170 
2,137 
2, 489 
2, 272 


2,833 
2,600 
2,665 
2,808 
2,653 
2.942 
2,730 
8,167 
2,633 
2,736 
3,829 
2,162 
2,188 
2,483 
2.281 


Year. 


Fiscal  yMr— Continued. 

1887-88 

1888-89 

1889-JH) 

1890-ttl  

1891-92 


Calendar  year. 


1892. 
1893. 
1894. 
1895. 
1896. 
1897. 


Ajrivals.  Departarea. 


2,118 
2,521 
2,257 
2,234 
2,185 


2,a52 
1,801 
1,  (te7 
1  028 
1,124 
950 


2,115 
2,523 
2,252 
2,234 
2.188 


2,062 
].89i 
1,694 

983 
1,042 

948 


Arrivals  and  departures  of  steamboats  at  the  port  of  Cincinnati,  Ohio, 


Year. 


Arrivals. 


Departures. 


From 
New  Or- 
leans. 


From 
Pitts- 
burg, Pa. 


From 
other 
ports. 


Total. 


I  For  New 
Orleans. 


For  PitU- 
burg. 


For 
other 
ports. 


Total. 


Fiscal  year. 

I 

1888-89 

1889-90 

1890-91 

1891-92 

C€Ueiu}ur  year. 

1892 

1893 

1894 

1895 

1896 

1897 


156 
237 
197 
208 
204 


186 
120 
100 

a  52 
a  106 

a  91 


1,389 
2,233 
2,022 
1,995 
1,958 


1.846 

1,754 

1,561 

952 

997 

827 


1,580 
2,521 
2,257 
2,234 
2,185 


2,052 
1,891 
1,687 
1,028 
1,124 
950 


158 
237 
194 
207 
202 


185 
12e 
102 
a  46 
all! 
a94 


1,885 
2,234 
2,021 
1,996 
1,963 


1,854 

1,757 

1,567 

911 

967 

827 


1,575 
2,522 
2,252 
2,234 
2,188 


2.062 
1,894 
1.694 

983 
1,042 

948 


alndudes  Wheeliiig.  W.  Ya. 

Schedule  of  rates  on  flour  per  barrel  by  rail  and  river  from  Cincinnati  for  eleven  years  ending 
^  December  SI,  1897. 


Year. 

To  Pittsburg. 

To  Louisville. 

To  New  Orleans. 

To  Memphis. 

By  rail. 

By  river. 

By  rail. 

By  river. 

By  rail. 

By  river. 

By  rail. 

By  river. 

1887, 

CenU. 

24-31 

22-24 

23 

23-24 

24 

24 

24 

24 

20-24 

20-22 

10-24 

Cmts. 
15 
15 
15 
15 
15 
15 
15-20 
20 
20 
20 
20 

Cents. 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
al5 

CenU. 
16 
15 
15 
15 
15 
16 
15-10 
10 
10 
10 
10 

Cents. 

44-49 

40^9 

54 

49-54 

49 

49 

49 

49 

49 

49 

a49 

Cents. 
35 
85 
35 
35 
35 
35 
85-30 
40 
40 
40 
40 

CenU. 

CenU. 

1888 

1889 

1890            

189j!I 

1892 

40 
40 
40 
40 
40 
a40 

30 

1893      

30-40 

1894 

30 

1895 

80 

1890 

80 

1897 

80 

a  Per  100  pountls. 
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rbport  of  mb.  r.  b.  jonbs,  assistant  enoinbbb,  on  8ubybt  of  ohio  biybb, 

mabibtta  to  pittbbubq. 

Unitbd  States  Enginbeb  Officb, 

Cinoinnaii,  Ohio,  June  SO,  1898. 

Majob:  I  haye  the  honor  to  submit  herewith  a  report  of  operations  on  the  survey 
of  the  Ohio  River  from  Marietta  to  Pittsbnrg  for  the  fiscal  vear  ending  Jnne  30, 1898. 

This  work,  whioh  had  been  suspended  November  30, 1896,  was  resnmed  in  June, 
1897. 

The  field  work  was  carried  on  from  the  beginning  of  the  fiscal  year  to  October  4. 

The  field  work  was  completed  to  Marietta,  with  the  exception  of  precise  levels, 
on  September  29,  and  the  greater  part  of  the  force  was  tiien  disbanded.  On  com- 
pletion of  the  precise  levels,  October  4,  the  remainder  of  the  force  was  disbanded, 
the  quarter  boat  laid  up  in  the  Muskingum  River,  and  the  Edna  sent  down  to  Cin- 
cinnati with  the  maps  and  instruments. 

The  work  of  completing  the  maps  has  been  in  progress  since  the  field  work  was 
ended,  and  the  maps  are  now  nearly  completed  in  pencil. 

The  weather  and  general  conditions  of  the  river  were  favorable  dnriuff  the  season 
of  1897,  and  the  survey  made  excellent  progress,  covering  about  120  mues  of  river 
between  July  1  and  October  4. 

The  best  day's  work  of  the  various  divisions  of  the  survey  was  as  follows :  Main 
transit  line.  4^  miles  in  ten  hours :  precise  levels,  2i  miles  in  six  hours :  soundings, 
4  miles  in  eleven  hours;  topography  and  cross-section  levels.  Similes  in  ten  hours. 
The  precise  levels  were  run  twice  over  the  same  course,  and  the  other  divisions  of 
the  survey  once  only. 

The  main  transit  line  was  begun  in  September,  1896.  at  the  center  of  the  Point 
Bridge,  Pittsburg,  at  the  south  end.  At  Davis  Island  toe  transit  line  was  'Hied  in'' 
with  the  Pittsburff  Harbor  survey.  The  transit  line  terminated  at  a  point  along  the 
shore  front  of  Williamstown,  W.  Va.,  about  1,600  feet  below  the  mouth  of  the  Mus- 
kingum River,  at  Marietta,  and  171  miles  4,800  feet  below  the  Point  Bridge,  Pittsburg, 
September  29, 1897.  During  the  season  of  1897  the  line  was  largely  carried  along  the 
exposed  beach,  thereby  saving  much  of  the  heavy  clearing  rendered  necessary  during 
the  seasons  wnen  the  beich  is  covered  by  water.  As  the  transit  party  could  fre- 
quently outstrip  the  others,  it  turned  back  to  run  auxiliary  base  lines  and  take 
topography  on  the  right  bank.  The  precise-level  work  was  restricted  to  the  time 
between  9  a.  m.  and  3  p.  m.,  on  account  of  the  more  variable  temperature  prevailing 
before  and  after  the  hours  named.  As  the  levels  were  checked  back  over  the  course 
originally  run,  the  actual  distance  traveled  over  was  twice  the  apparent  run. 

The  topography  work  involving  the  largest  day's  work  was  the  determination  of 
the  cross  sections  of  banks  on  23  lines ;  the  location  of  railroads,  highways,  and 
adjacent  towns  or  detached  buildings,  islands,  dikes,  etc. 

The  work  performed  by  sounding  part^  on  a  day's  run  of  4  miles  involved  the  taking 
of  soundings  on  52  lines  crossing  me  river,  and  a  total  of  1,253  soundings,  located  by 
transit  from  stations  on  base  line. 

The  main  transit  (base)  line  and  the  precise  levels  were  run  along  the  left  bank 
from  Pittsburg  to  Marietta.  Where  islands  were  encountered  anxmary  base  lines 
were  run  along  the  right  bank  and  connected  with  the  main  base  line. 

Metallic  monuments  were  buried  beneath  the  ground  surface  Imile  apart,  near  the 
even  mile  points,  and  the  elevation  of  these  bench  marks  was  determined  with 
reference  to  mean  sea  level  at  Sandy  Hook,  N.  J.  In  addition,  bench  marks  were 
established  on  many  public  building  at  towns  and  on  the  masonry  of  bridges 
crossing  streams  tributary  to  the  Ohio. 

The  allowable  error  in  precise  level  work  was  one  one-hundreth  of  a  foot  per  mile. 
The  allowable  error  in  cross-section  levels  was  two  one-hnndredths  of  a  foot  per  mile. 
The  soundings  were  taken  at  intervals  of  about  40  feet,  on  lines  400  feet  apart. 

When  the  precise  levels  reached  Marietta  they  were  connected  with  a  Ime  run  by 
the  United  States  Engineers  from  the  Coast  and  (Geodetic  Survey  bench  mark  at 
Parkersburg,  W.  Va.  This  completed  a  circuit  oonnectinff  Sandy  Hook,  N.  J.,  Easton, 
Harrisburg,  and  Pittsbnrg,  Pa.,  the  Ohio  River  from  Pittsburg,  Pa.,  to  Parkersburg, 
W.  Va.,  and  via  Parkersburg,  W.  Va.,  Cumberland,  Md.,  Harrisburg,  Pa.,  to  Sandy 
Hook,  N.  J.  The  final  closure  of  the  circuit,  at  bench  mark  on  the  coping  of  the  ice- 
harbor  lock  at  Marietta,  Ohio,  gave  the  following  results: 

Fe«t. 

Precise  levels,  via  Ohio  River  from  Pittsbnrg,  Pa.,  above  sea  level 591. 78 

Precise  levels,  via  Ohio  River  from  Parkersburg,  W.  Va.,  above  sea  level. ..    591. 88 

Difference 0.10 

that  is,  the  disagreement  of  the  level  lines,  on  their  final  closure,  was  one-tenth  of  1 
foot  in  a  distance  of  more  than  1,500  miles. 

During  the  season  of  1897  the  assistants  in  charge  of  the  various  divisions  of  the 
survey  were  as  follows :  Main  transit  line,  A.  F.  Spreen,  assisted  by  M.  C.  Oppen- 
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heimer;  preoise  levels,  A.  B.  MoOrew;  soandingSy  C.  B.  Harris;  topography,  E.  W. 
Bnell  ana  C.  £.  Mehlbope ;  croes-soction  levels,  Q.  A.  Loeb  and  H.  E.  Frye;  draftomaii 
on  onarter  boat,  W.  D.  Janney;  receiver  of  material,  Qeorg^e  L.  Hazelton.  These 
gentlemen  showed  neat  energy  and  eapaoity  in  the  prosecution  of  the  work. 

In  the  nlatting  of  the  maps,  since  the  completion  of  the  field  work,  I  have  been 
assisted  oy  Mr.  J.  Nelson  Caldwell,  assistant  engineer,  and  Mr.  E.  W.  Bnell, 
assistant  surveyor. 

The  maps  are  platted  to  a  scale  of  200  feet  to  1  inch  and  cover  a  total  length  of  885 
feet. 

The  profiies  showing  low- water  surface  and  bed  of  river  are  drawn  to  a  horisontal 
scale  of  5,000  feet  to  1  inch  and  a  vertical  scale  of  4  feet  to  1  inch. 

The  soundings  and  topograph  v  are  now  nearly  finished  in  pencil,  and  a  consider- 
able part  of  the  sounding  work  is  entirely  finished. 

Respectfully  submitted. 

B.  B.  JoNSS,  A89i$tant  Engin 

M%|.  W.  H.  BiXBT, 

Corp«  of  Engineera,  U.  8.  A. 
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rxport  ow  mk.  bdmund  mob6sr,  assistant  bnohrbbr,  on  pbotecnon  at  hkao 
of  marixtta  and  blbnnkrhassktt  islands. 

Unitbd  Statvs  Enoinssr  Officb, 

Zanenille,  Ohio,  June  SO,  1898, 

Major  :  I  have  the  honor  to  submit  the  following  report  of  work  on  the  Ohio  Biver 
assigned  to  this  office  during  the  fiscal  year  ending  June  30, 1898 : 

Froieett4m  dam  at  head  of  Marietta  hland,  168  milee  below  PittehMrg.—Th\B  dam 
was  built  in  1894  to  stop  the  erosion  at  head  of  island,  caused  by  the  sction  of  the 
water  pooled  by  the  back-channel  dam.  An  examination  made  July,  1897,  showed 
that  undermining  and  partial  collapse  of  about  10  feet  had  occurred  at  the  upstream 
end  of  the  concrete  dam.  Otherwise  there  was  no  sign  of  abrasion  on  the  face  or 
disintegration  in  the  concrete  over  its  length  of  225  feet.  To  prevent  further  damage, 
tiie  stone  in  the subetrnctnre  was  replaced,  15  cnbicyards  of  concrete  filled  over  end 
of  dam  and  the  surface  reshaped,  at  a  total  cost  of  ^.66. 

Protection  work  at  head  of  Blennerhaesett  lalandj  184  milee  below  Pittabnrg, — ^The 
iroject  for  this  work,  approved  June  16,  1897,  was  for  brush  and  stone  revetment  of 
tank,  supplemented  by  two  short  loose  stone  spur  dikes,  at  an  estimated  cost  of  $2,400. 
Bids  for  the  work  were  opened  Julv  6, 1897,  and  contract  awarded  to  Josiah  T.  Hart, 
of  Marietta,  Ohio,  July  10,  1897.  Active  operations  were  commenced  July  26  and 
work  was  completed  Auffust  14, 1897.  ^ 

The  bank  over  the  distance  revetted,  820  feet,  was  refilled  and  graded  where 
necessary :  layers  of  brush  were  laid  over  the  bank,  extending  ftom  below  the  low- 
water  surface  to  about  15  feet  above  this  surface,  and  a  covering  of  stone,  about  15 
inches  deep,  filled  over  the  brush.  Two  stone  spur  dikes  were  constructed  within 
the  limits  of  the  revetment  laid,  to  prevent  farther  washing  of  the  bank. 

The  following  is  a  statement  of  the  material  expended  and  cost  of  the  work: 

Stone  (1, 912  cubic  yardB) $1,606.08 

Brush  (403  cords) 201.50 

Earth  filling  (445  cubic  yards) 178.00 

Incidentals,  inspection  and  traveling  expenses 87. 05 

2,072.63 
BespectfuUy  sumitted. 

Edmund  Mossrr,  Aeeietant  Engineer, 
Msj.  W.  H  BiXBT, 

Corpe  of  Engineen,  U,  8,  A, 


RBPORT  of  MR.  J.  nelson  CALDWELL,  ASSISTANT  BMGINEBR,  ON  DRSDGINa  AT  FLINT 

ISLAND. 

United  States  Enqinbbr  Officb, 

Cinoinnali,  OhiOf  January  25, 1898, 
Major:  I  have  the  honor  to  submit  the  follow iuff  report  of  operations  at  Flint 
Island,  Ohio  River,  683  miles  below  Pittsburg,  Pa.,  during  the  season  of  1897: 

The  work  at  this  place  consisted  in  dredging  to  produce  a  channel  through  the  bar 
near  the  left  side  of  the  river  and  was  done  by  a  dredging  fleet  composed  of  a  dredge. 
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three  damp  soows,  and  a  tender,  famished  by  William  A.  Kirk,  of  Madison,  Ind.. 
nnder  contract  dated  April  7, 1897.  The  dredging  fleet  was  ordered  to  Flint  Island 
July  4,  and  arrived  there  Jnly  6.  The  river  was  too  high  to  begin  dredging  and 
active  operations  were  not  started  ontil  July  14.  One  oat  and  part  of  another,  the 
first  being  the  nearer  to  the  Kentacky  shore,  had  been  made  at  this  place  daring  the 
season  or  1896,  and  my  instrnctions  were  to  complete  the  cat  left  anfinished  and 
make  one  additional  cat.  The  dredging  daring  1896  had  been  to  a  depth  of  5  feet 
below  low  water.    I  was  instrnoted  to  dig  to  6  feet  below  low  water. 

Upon  examination  by  carefally  made  sonndings,  I  fonnd  that  the  oats  made  in  1896 
had  filled  np,  so  that  instead  of  5  feet  at  low  water,  there  was,  except  near  the  upper 
end,  not  more  than  from  2  to  4  feet  at  that  staffe. 

I  placed  the  dredge  as  nearly  as  practicable  at  the  place  where  work  had  been 
•topped  in  1896,  completed  the  cat,  and  then  set  the  dredge  back  to  a  point  where 
•onndings  indicated  6  feet  at  low  water,  and  proceeded  to  make  a  third  cat.  Work 
proceeded  very  well  nntil  a  point  nearly  opposite  Dike  No.  4  had  been  reached,  when, 
owing  to  the  low  stage  of  water  and  strong  cross  cnrrents,  it  was  foand  necessary  to 
cease  removuig  material  with  scows  and  pat  the  dredge  to  work  clearing  oat  the 
materia]  carried  by  the  cross  cnrrents  into  the  onts  previonsly  made.  The  material 
removed  by  the  dredge  was  deposited  on  the  bar  to  the  riffht,  on  the  line  of  the  third 
ont,  and  when  snfficient  depth  and  width  had  been  cleared  for  the  tender  to  operate, 
this  material,  as  well  as  the  original  bar,  was  removed  to  the  reqnired  depth  with 
scows. 

After  the  third  cat  was  completed  it  was  foand  that  the  cross  cnrrents  had  again 
earned  material  into  the  second  cat  and  partially  filled  it.  It  was  therefore  decided 
to  redredge  the  first  and  second  cnts  and  the  dredge  was  removed  to  the  npper  end 
of  the  work. 

It  was  fonnd  that  there  had  been  a  deposit  of  drift,  gravel,  and  sand  between  the 
deep  water  and  the  area  indicated  to  be  dredged.  The  dredge  was  therefore  moved 
ftirUier  np  where  sonnding  showed  6  feet  at  low  water,  in  luie  with  the  second  cat, 
and  a  cat  made  to  connect  with  the  second  cat. 

At  this  time  the  river  began  rising,  and  instead  of  continuing  thronghont  the  sec- 
ond ont  the  dredge  was  moved  down  to  a  point  on  this  cnt  fniere  redred^ing  was 
most  needed  and  the  work  continned  throngh  the  remainder  of  the  cnt.  'rne  river 
had  reached  snoh  a  stage  that  it  was  found  impossible,  with  the  dredge  in  use,  to 
dig  deeper  than  5  feel  at  low  water. 

By  the  time  the  dredge  had  reached  the  lower  end  of  the  cat  the  river  was  too 
high  for  it  to  operate,  and  after  remaining  inactive  for  a  week  to  ascertain  if  the 
river  would  fall  sufiBciently  for  farther  work,  a  proper  stage  not  being  reached  and 
there  being  no  probability  that  such  stage  wonld  be  again  reached  during  the  sea- 
son, on  December  10, 1897,  the  work  was  closed. 

The  material  removed  consisted  of  67,190  cubic  yards  of  gravel,  sand,  blue  clay, 
and  drift,  and  29  snags.  The  total  expeuditnre  at  Flint  Island  for  the  season  of 
1897  was  $9,420.25.  Of  this  amount  I  have  charged  $9,131.65  to  removing  gravel, 
etc.,  and  $1^.60  to  removing  snags.  The  cost  per  cubic  yard  for  removing  gravel, 
etc.,  was  therefore  about  13 fy^  cents. 

I  submit  herewith  a  blue  print*  upon  which  I  have  indicated  the  method  by 
which  the  work  was  located  and  shown  in  full  red  lines  the  area  dredged  in  1897 
and  in  dotted  red  lines  the  area  dredged  in  1896. 

The  1897  water  line  at  1.5'  above  low  water  along  the  main  shore  and  San  Fish 
Bar  is  shown  by  dotted  black  lines. 

The  highest  part  of  Sun  Fish  Bar  is  nearly  opposite  the  high  part  of  the  lower 
end  of  FUnt  Island,  and  was  Just  uncovered  at  5.6'  above  low  water. 

Respectfully  submitted. 

J.  Nblson  CALDWBLLy  Assistant  Engineer. 

M%j.  W.  H.  BiXBY, 

Ci>rps  of  Engineers,  U.  8.  A. 


REPORT   OF    MR.  WILLIAM  A.  CHRISTIAN,  ASSISTANT    ENGINEER,  DRBDOINO  AT  GOL- 
CONDA  AND  BROOKLYN,  ILL.,  AND  PADUCAH,   KY. 

Cincinnati,  Ohio,  June  IS,  1898. 

Major:  I  have  the  honor  to  sabmit  the  following  report  of  dredging  operations 
on  the  Ohio  River  at  Golconda,  111.,  Paducah,  Ky.,  and  Brooklyn,  111.,  during  'the 
season  of  1897: 

Oolconda,  III,,  890,5  miles  below  PitUhurg,  Pa.— By  the  river  and  harbor  act  of  1896 
the  sum  of  $3,000  was  appropriated  for  improving  the  harbor  at  Golconda,  111. 


*  Omitted. 
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On  July  25, 1897, 1  was  instracted  to  proceed  from  Cinoinnati,  Ohio,  to  Goloonda, 
HI.,  to  improve  tht^  harbor  of  the  latter  place  by  dredging  it  to  a  depth  of  6  feet  at 
low  water.    Low  water  being  assumed  as  zero  on  the  gauge  at  Paduoah,  Ky. 

The  object  of  dredging  at  Qolconda,  111.,  was  to  open  the  channel  between  the 
Illinois  shore  and  a  large  gravel  bar  directly  in  front  of  the  town. 

On  April  10,  1897,  a  contract  was  awarded  to  Mr.  H.  8.  Brown,  Quinoy,  111.,  for  a 
dredging  plant  consisting  of  1  dredge.  3  scows,  and  1  steamboat,  to  be  used  as  a  ten- 
der.   This  fleet  arrived  at  Oolconda,  111.,  July  26,  1897. 

I  arrived  at  Golconda,  111.,  on  July  2b,  1897.  and  as  there  was  no  recent  survey  of 
the  river  at  this  point  it  was  necessary  to  make  one  to  obtain  the  truta  conditions  of 
the  harbor.  I  therefore  made  and  platted  a  surrey  during  the  morning  of  July  :^, 
1897,  and  at  noon  put  the  dredging  plant  to  work  at  a  point  about  300  feet  below  the 
mouth  of  Lusk  Creek.  The  dredging  plant  continued  operations  until  the  evening 
of  July  30, 1897,  when  work  was  suspended  on  account  or  a  sudden  rise  in  the  river. 

On  August  6,  1897,  the  river  having  fallen  sufficiently,  work  was  again  resumedi 
and  continued  until  September  10, 1^7,  when  it  became  necessary  to  stop  dredging 
at  this  particular  place  on  account  of  lack  of  funds. 

The  new  channel  made  by  the  dredge  is  about  1,500  feet  long  and  7  feet  deep  at 
low  water,  with  a  width  of  100  feet  from  the  head  of  the  cut  to  a  distance  down- 
stream of  about  850  feet,  llie  remaining  650  feet  was  cut  to  a  width  of  only  70  feet 
when  the  work  was  stopped.  The  material  removed  consisted  chiefly  of  sand,  gravel, 
loose  rocks,  and  snags.  The  snags  varied  in  length  from  10  to  64  feet,  and  from  8  to 
36  inches  in  diameter. 

All  material  removed  was  deposited,  in  the  form  of  a  dike,  on  the  channel  side  at 
the  foot  of  Goloonda  Island.  Tnese  deposits  deflected  the  water  and  caused  it  to  flow 
through  the  newly  dug  channel. 

The  dredging  performed  at  Golconda,  HI.,  greatly  hwnsifctmrl  navigation,  as  it 
afforded  steamboats  easier  access  to  the  town  during  low  water;  taaMoak addi- 
tional dredffing  is  necessary  to  make  the  improvement  complete,  as  an  existing  rock 
bar  above  the  newly  cut  channel  ought  to  be  removed  and  the  channel  be  given  a 
width  of  not  less  than  150  feet. 

The  rock  bar  referred  to  is  an  abrupt  prolection  from  the  shore  Just  above  the 
mouth  of  Lusk  Creek,  at  the  upper  edge  of  the  town,  and  it  makes  navigation  dan- 
gerous and  difficult  to  steamboats  that  have  to  land  at  Gk>lconda  in  low  water,  and 
the  risks  are  much  increased  to  those  having  to  land  there  at  night. 

Paducahf  Ky,,  921  mileB  helaw  Pittsburg,  Pa,— In  compliance  with  orders  received 
on  October  4, 1897,  the  dredging  fleet  moved  firom  Brooklyn,  111.,  to  Paduoah,  Ky., 
and  commenced  cutting  a  channel  through  the  sand  reefs,  which  were  then  obstruct- 
ing the  crossing  between  Paducah,  Ky. .  and  Owens  Landing,  111. 

The  dredging  at  Paducah,  Ky.,  was  done  during  an  extremely  low  stage  of  river, 
which  necessitated  light  loading  of  scows  and  caused  much  loss  of  time  by  their 
unavoidable  grounding.    These  delays  necessarily  reduced  the  rate  of  excavation. 

The  dredge  was  set  to  work  on  the  reefe  near  the  Illinois  shore,  and  cut  a  channel 
400  feet  long,  70  feet  wide,  and  6  feet  deep  at  low  water.  The  dredge  was  then 
moved,  and  out  a  channel  650  feet  long,  70  feet  wide,  and  6  feet  deep  at  low  water 
between  the  dry  sand  bar  and  Tennessee  River  Island.  The  mat«>rial  removed  con- 
sisted of  light  sand.  While  the  dredge  was  thus  employed  I  removed  by  exploding 
dynamite  an  old  city  waterworks  crib  situated  near  the  channel  at  the  loot  of  Ten- 
nessee River  Island,  which  had  long  been  abandoned  by  the  city  of  Paducah.  This 
crib  was  50  feet  long,  30  feet  wide,  and  said  to  be  12  feet  deep.  It  projected  about 
4  feet  above  water  at  the  time  of  its  removal.  It  was  constructed  of  8  inch  by  10 
inch  white  oak  timbers,  all  firmly  held  together  at  every  intersection  by  iron  bolts 
1  inch  square.  The  interior  of  the  crib  was  packed  with  broken  stone  and  sand.  All 
was  removed  level  with  the  sand  bar,  but  it  would  have  been  reduced  to  a  lower 
level  if  the  dredge  could  have  been  gotten  up  to  it. 

Brooklyn,  III,,  983,5  milea  below  Pittsburg,  Pa.— The  project  for  improving  the  har- 
bor at  Brooklyn,  111.,  provides  for  continuing  the  removal  of  rocks  and  cemented 
travel  from  the  wharf  in  front  of  the  town  by  dredging  to  a  least  depth  of  6  feet  at 
low  water  with  one  of  the  dredging  fleets  engaged  under  contract,  assisted  by  drill- 
ing and  blasting  when  necessary. 

The  dredging  was  designed  to  improve  the  harbor,  as  provided  for  in  the  river  and 
harbor  act  of  1896,  which  appropriated  $10,000  for  the  work. 

In  1884  the  Brooklyn  Rock,  which  was  a  formation  of  ferruginous  cemented  stone, 
covered  an  area  of  about  150  feet  by  650  feet,  lying  directly  in  front  of  Brooklyn,  IlL. 
was*broken  by  dynamite  blasting  and  removed  by  the  Ohio  River  dredffes.  In  1889 
a  neck  of  the  same  formation,  extending  from  the  shore  to  the  lower  end  of  the  rock 
bed,  was  dredged  off  by  contract  with  H.  S.  Brown,  Quinoy,  111.  In  1892  the  landing 
was  further  improved  by  dredging  off  the  bar  below  the  railroad  incline.  The  work 
done  in  1897  was  to  extend  the  improvement  commenced  in  1884  and  worked  at  again 
in  1889  and  1892. 
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The  dredging  plant  need  this  year  was  famished  by  H.  S.  Brown,  Qaincy,  111.,  nnder 
contract  dated  April  10,  1897,  and  was  the  dredging  plant  recently  employed  at 
Qoloonda,  111. 

The  bar  at  the  lower  end  of  the  wharf  was  formed  on  strata  of  ferraffinons 
cemented  gravel,  found  at  a  depth  of  from  3  to  4  feet  below  the  loose-gravel  river 
befl.  This  was  so  bard  that  it  was  difficult  for  the  dredge  to  remove  it,  even  after 
being  blasted,  as  tlie  intended  efifects  of  the  blasting  were  defeated  in  many  places 
by  reason  of  the  gravel  forming  a  onshion  that  {protected  the  rook  strata.  Almost 
the  entire  area  dredged  in  1889  was  eone  over  again  in  order  to  remove  many  rocky 
lumps  that  were  a  hindrance  to  nav^ation. 

The  shore  bar  at  the  lower  end  of  the  wharf  was  dredged  over  an  area  of  150  feet 
by  750  feet  to  a  depth  of  6  feet  at  low  water.  This  improvement  will  permit  boats 
to  land  at  the  wharf  during  the  lowest  navigable  stages  of  the  river. 

The  material  removed  at  this  place  consisted  of  ferruffinous  cemented  and  loose 
gravel,  clay,  logs,  tie  poles,  cross-ties,  etc.,  all  of  whidi  were  deposited  on  the 
Kentucky  shore,  directly  in  front  of  Brooklyn,  111. 

This  work  was  begun  on  September  12, 1897,  and  continued  until  interrupted  by 
high  water  December  24,  1897.  On  December  80, 1897,  the  river  had  again  fallen 
sufficiently  to  permit  a  resumption  of  operations.  From  this  date  work  was  con- 
tinued until  January  13,  1898,  when  another  rise  stopped  the  work,  and  there  being 
no  prospects  for  resuming  work  again  during  the  present  season  tine  dredging  fleet 
was  discharged  January  18,  1898. 

STATBMBNT  OF  OPEBATION8  AT  GOLCONDA,  ILL. 


Time  at  work. 


Days. 


Time  lost. 


Days. 


Dredge. 
Tender  . 


Dredge  (inactive) 
Tender  (inactive) 
Simdaye 


ExoavaiUm,  July  $7  to  Septeniher  10,  1897, 

Sand,  gravel,  loose  rooks cubic  yards..  16,930 

Snags number..  58 

Cost  of  work. 

Dredging $2,635.00 

Salaries 240.00 

Sundry  expenditures 62.15 

Total 2,937.15 

Cost  per  unit, 

Peroubie  yard  of  excavation ." $0.1734 

OPERATIONS  AT  FADUCAH,  KT. 

Dredge  at  work -days..  9 

Excavation,  October  6  to  Ootoher  14, 1897. 

Sand cubic  yards..  4,040 

CoBtofworh, 

Dredging $575.00 

Salanes 50.00 

Sundry  exi>enses 5.00 

Total 630.00 

Coetper  unit. 

Per  onbio  yard  of  excavation • $0,105 
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OPBRATIONB  AT  BROOKLTN,  IU«. 


Time  «t  woik. 


Dftys. 


Time  lost. 


Bftyt. 


Dredge. 
Tender . 


88.9 
00.4 


Dredge  (ivectire) 
Tender  (IneotlTe) 

SnndAys 

Acoidente 

Holidays. 


8.4 
10 
4.4 

1 


Excavation,  September  It,  18S7,  to  January  18, 1898. 

Cemented  and  loose  gravel,  etc onbio yards..  19,695 

Logs number—  17 

Large  rocks do....  10 

Cross-ties do....  76 

CoBt  of  work. 

Dredging $6,713.00 

Salaries. 640.00 

Sundry  expenses 259.20 

Total 7,612.20 

Coet  per  unit 

Per  onbio  yard  of  excavation $0.8875 

Re8]>ectfully  submitted. 

WiLUAM  A.  CuRiSTiAK,  Assiitant  Engineer, 
M^j.  W.  H.  BiXBY, 

Corps  of  Engineers,  U.  8.  A, 


bbport  of  mr.  b.  j.  carpenter,  assistant  enoinekr,  on  work  of  thb  ohio 
biver  dredges  during  thb  calendar  year  1897. 

United  States  Enoinber  Officb, 

Cincinnati,  Ohio,  March  t7, 1898. 

Major:  I  have  the  honor  to  snbmit  herewith  report  of  operations  of  Ohio  River 
dredges  for  the  calendar  year  1897,  with  tabular  statement  showing  cost,  amount  of 
•excavation,  etc. 

The  dredging  fleet  remained  in  winter  quarters  in  the  Kentucky  River  until  March  7, 
when  it  was  towed  to  Cincinnati  by  the  snag  boat  E,  A,  Woodruff  for  annual  repairs, 
which  were  beeun  on  March  11  and  finished  on  May  26. 

The  principal  items  of  repairs  on  the  Ohio  were  to  the  main  engines,  on  which  the 
old  10  inch  by  15  inch  cylinders  were  replaced  by  new  ones  12  inches  by  15  inches, 
and  to  the  crane-swinging  cylinder,  which  was  fitted  with  a  friction  brake.  The 
Oswego  was  fitted  with  independent  engines  for  the  aft  spud  hoist,  new  gear  wheels 
for  the  main  engines,  and  a  6  inch  by  6  inch  engine  to  run  the  repair  machinery, 
besides  having  such  general  overhauling  as  was  considered  advisable  for  the  old 
machinerv,  which  was  so  badly  worn  and  shaken  that  complete  repair  could  not  be 
made  without  practically  rebuilding  it. 

The  dredge  Ohio,  since  the  remodeling  in  1896,  shows  so  great  an  increase  in  effi- 
ciency, probably  50  per  cent,  that  a  similar  change  on  the  Oswego  is  earnestly  recom- 
mended. A  detailed  estimate  for  remodeling  the  Oswego  was  included  in  my  annual 
repairs  estimate  of  December  29,  1897. 

Guyandotte  Bar,  SOS  miles  below  Pittsburg, — The  channel  125  feet  wide,  which  was 
dredged  through  the  bar  just  below  the  upper  dike  in  1895,  proved  too  narrow 
because  boats  were  obliged  to  make  the  crossing  to  the  Ohio  snore  Just  above  it. 
The  new  channel  was  therefore  widened  to  250  feet  through  the  upper  bar,  a  dis- 
tance of  1,350  feet,  making  sufficient  room  for  packets  and  tows  at  all  st»M^es. 

Excavation  made  June  1  to  29 :  Hard  gravel,  shale,  bowlders,  etc.,  1^491  cubic 
yards. 

Craigs  Bar,  6S7,6  miles  below  Pittsburg, — Dredging  at  this  place  was  a  continuation 
of  the  improvement  begun  in  1896,  when  a  channel  90  feet  wide  was  dredged  through 
the  bar  on  the  Kentucky  side  of  the  river,  the  crooked  channel  on  the  Indiana  side 
having  been  closed  by  two  stone  dikes.    A  large  part  of  the  excavation  was  in  cemented 

gravel,  the  removal  of  which  severely  taxed  the  power  of  the  dredges'  machinery, 
uring  about  one-half  of  July  the  work  waH  stopped  by  high  water,  and  in  Septem- 
ber it  was  seriously  interrupted  by  the  low  stage  of  river;  but  tne  new  ch.-innel, 
i»400feet  long,  with  minimum  width  of  220  foet  and  center  depth  of  5  feet  below  low 
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water,  was  finished,  the  material  excavated  being  used  to  strengthen  the  dikes  and 
to  fill  up  the  old  channel  between  them. 

During  the  lower  stages  almost  the  entire  discharge  of  the  riyer  is  now  through 
the  new  channel,  which  furnishes  safe  and  easy  passage  through  what  was  formerlv 
the  most  troublesome  bar  between  Cincinnati  and  Louisville.  The  current,  thougn 
strong  at  the  lower  end,  is  so  straight  that  boats  run  the  new  chute  very  easily,  and 
packets  have  no  difficulty  in  passing  each  other  in  it. 

Excavation  made  July  10  to  September  26: 

Cn.yds. 

Cemented  gravel • 45,365 

Gravel  and  sand 35,641 

Logs  and  gravel •..•• 1,298 

Total 82,304 

Snags  removed  September  17  to  29, 104 ;  39.8  tons. 

Madison  Harbor,  Indiana,  66$,6  miles  below  Pittsburg, — It  was  expected  that  after 
completion  of  the  new  channel  at  Craigs  Bar  the  oredges  would  be  employed  to 
widen  and  straighten  the  channel  at  CuUnms  Ripple  or  at  Gunpowder  Bar,  but  as 
the  river  had  become  too  low  to  permit  their  working  at  either  of  these  places,  the 
fleet  was  taken  to  Madison  to  widen  the  channel  by  dredging  off  the  gravel  bar 
opposite  the  dike»  where  the  conditions  were  such  that  favorable  results  could  be 
attained  even  at  the  lowest  stages  of  river.  Dredging  was  continued  until  Novem- 
ber 9,  when  the  river  rose  sufficiently  to  permit  work  at  points  above. 

The  dredffing  at  Madison  widened  the  channel  260  feet,  making,  at  the  narrowest 
place,  which  is  opposite  the  lower  end  of  the  dike,  a  channel  width  of  380  feet. 
The  extreme  length  of  area  dredged  is  2,810  feet,  the  depth  being  5  fset  below  low 
water. 

The  work  has  made  a  safe  channel  for  tows  as  well  as  packets,  and  the  increased 
body  of  water  thus  directed  into  the  channel  will  no  doubt  tend  to  prevent  recur- 
rence of  the  sand  reef,  which  often  formed  across  the  channel  below  the  wharf  boat. 

Excavation  made  October  1  to  November  9:  Gravel,  58,599  cubic  yards. 

Snags  removed,  1 ;  .2  ton. 

Bising  Sun  Bar,  SOS  miles  below  Pittsburg. —While  on  the  way  from  Madison  to 
Cnllnms  the  dredffcs  were  stopped  at  Bising  Sun  Bar  to  remove  the  jgravel  lump  left 
in  the  channel,  when  they  were  obliged  to  ao  into  winter  quarters  in  1893,  ana  also 
to  build  a  spur  of  hard  gravel  on  the  right  bank  above  the  root  of  the  lower  dike. 

The  spur  was  made  by  banking,  next  to  the  shore,  one  cut  415  feet  long,  the  object 
being  to  deflect  the  current  toward  a  sand  bar  which  had  formed  in  the  channel 
opposite  the  lower  dike.  The  river  has  not  since  been  low  enough  to  show  what 
enect  was  attained. 

The  lump  in  the  channel  below  the  upper  dike  was  dredged  off,  and  as  the  river 
remained  too  high  for  work  at  Cnllums  and  other  points  above,  the  dredges  con- 
tinued to  widen  the  channel  at  the  middle  bar,  below  the  upper  dike,  until  Decem- 
ber 2,  when  operations  were  stopped  by  high  water,  and  the  fleet  was  ordered  into 
winter  quarters  at  Carroll t-on. 

Excavation  made  November  15  to  December  2:  Gravel,  18,220  cubic  yards. 

Snags  removed,  1;  1.1  tons. 

BespectfuUy  submitted. 

E.  J.  Carpbntbb.  Aeeietant  Engineer* 

Uai,  W.  H.  BiXBV, 

Corps  qf  Engineers,  U.  8,  A. 


OHIO  RIVBR  DRBDGINa   8TATEMBNT  FOB  1897« 

Dredges  in  oommission, 
TIMB. 


Time  at  work. 


Days. 


Time  lost 


Days. 


Dndffing  jirrftvel  and  sand 

Dredjcing  cemented  graval 

Dredging  hard  gravel,  shale  bowlders,  etc 

Dredging  logs  and  gravel 

Bemoving  snags 

Total 


51.9 

ao.6 

14.8 
L3 
1.8 


90.8 


Sundays 

Holidays 

High  and  low  water 

Traveling 

Accidents 

Fog  and  wind. ..— . 

Total 


27 

4 

39.6 
12.7 
28.6 

8 


104.7 


Total  in  commission,  195  days. 
BNG  98 130 
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DredgeB  in  commisHan — Continned. 
WORK. 


Nfttoze  of  work. 


PerdAv      During 
of  work.     MMon. 


Gravel  and  sand  exoftvated 

Cemented  gravel  excavated 

Hard  gravel,  shale,  bowlders,  etc.,  excavated. 
Logs  and  gravel  excavated 


(ht.tfd9, 
2,136.8 
2,212.9 
1,502.8 
098.6 


Cfu.ydM, 

112,378 

45,365 

28,573 

1,206 


Total  excvatalon  for  the  eeason. 


182,014 


Snags  removed  (weighing  39.7  tons),  106. 

Coal. 
Equipment: 

Per  day  in  oommiision 

Per  day  of  work 

For  the  season 1, 

Towing  and  fnel : 

Per  day  in  commission 

Per  day  of  work 

For  the  season 6, 

Repairs: 

Per  day  in  commission 

Per  day  of  work 

For  the  season 

Salaries: 

Per  day  in  commission 

Per  day  of  work , 

For  the  season 8, 

Total  cost: 

Per  day  in  commission 

Per  day  of  work 

For  the  season 16, 

Dredges  out  of  oommieeUm. 
TDiB. 


$5.96 

12.92 

166.46 

29.71 

64.16 

794.06 

4.65 

10.04 

906.35 

45.12 

97.43 

798.35 

85.46 
184.65 
665.22 


Daya. 


In  ordinary • 93 

Annual  repairs 77 

Total "iTO 

COST. 
Salaries  in  ordinary tl,  358.99 


Total  in  ordinary $1,358.99 

Salaries  during  annual  repairs $3,686.74 

Annual  repairs  (shop  bills,  materials,  etc. ) 2, 342. 46 

Total  cost  of  repairs 6,029.20 

Total  out  of  commission 7,388.19 

Cost  per  day  in  ordinary  (including  superintendent's  pay) 14. 61 

Co8i  of  work,  inoluding  all  expendiiureef  in  1897. 

Dredging  gravel  and  sand $13,824.72 

Dredging  cemented  gravel 5,460.63 

Dredging  hard  gravel,  shale,  bowlders,  etc 3,942.31 

Dredging  logs  and  gravel 346.28 

Removing  snags 479.47 

Total  expenditure  in  1897 24,053!^ 

Co$t  per  unit. 


Per  cubic  yard  of  gravel  and  sand 

Per  cubic  yard  of  cemented  gravel 

Per  cubio  yard  of  hard  grave],  shale,  bowlders,  etc. 


$0,123 
0.120 
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Per  oubio  yard  of  logs  and  gravel $0,267 

Per  day  in  oommission 123.36 

Perdav  of  work 266.37 

Per  oubio  yard  excavated 0.129 

The  daj/  of  wcrk  is  for  ten  honrs,  actual  operation  of  the  2  dredges,  with  4  dnmp 
scows  and  1  to wboat  for  tender,  after  taking  oat  all  time  lost  by  accident  or  otherwise. 

The  towboat  Boh  Ballardy  chartered  as  dredge  tender,  was  paid  $30  per  day,  this 
amonnt  covering  the  cost  of  the  boat,  with  ontnt,  crew,  and  fuel  for  the  towboat  and 
dredges,  except  that  all  cost  of  coal  in  excess  of  5  cents  per  bushel  was  repaid  by  the 
Government. 

The  "total  expenditure''  includes  all  outlay  incurred  on  account  of  the  dredgins 
fleet,  except  the  amount,  $1,194,  paid  for  construction  of  a  decked  flatboat,  the  cost 
of  which  IS  not  properly  chargeaole  to  one  season. 


PlMS. 


From 
Piit*- 
barg. 


Dsts. 


work. 


Kind  of  work. 


LogBAnd 

SllAgS. 


Ko.  Tons. 


Gnymdotto  Upper  Bar . 


CraigBBer.. 


Do. 


Do 

Do 

Brookabnrg,  Ind 

ICadison  Harbor,  Ind . 

BIsing  Sun  Bar 


Do. 
Do. 


JTOm. 
803.0 

r537.0 

to 
1638.0 
[537.0 

to 
1637.7 
638.0 
538.0 
648.8 
653.6 

602.0 

602.0 
501.6 


1887. 
Juno 


IJnly  to  Sep- 
tember. 

I  July  to  Sep- 
tember. 

September 

.....do 

.....do 

October  to  No- 

▼ember. 
November  to 

December. 
November.... 
.....do 


14.8 


}l7.8 

}20.6 

1.8 

1.7 

0.1 

26.5 


7.6 


1.0 
0.6 


Dredging  hard  gravel,  shale  bowl- 
ders, etc. 

Dredging  gravel  and  sand 


Dredging  cemented  gravel. . 

Dredging  logs  and  gravel. ., 

Bemoving  snags 

do 

Dredging  gravel  and  sand . . 


30.3 
0.4 


.do. 


Banking  gravel  and  sand  for  spnr. 
Dredginff  gravel  and  rock  for  rip- 
rap dike. 


Total. 


90.3 


106 


38.7 


Flaoe. 


Bxoavaiion. 


Gravel  and 


Cemented 
graveL 


Hard  gravel, 
shale,  bowl- 
ders, etc. 


Logs  and 
graveL 


Per  day  of 
work. 


Coat  per 
oabioyard. 


Onyandotte  Upper  Bar 
Grain  Bar 

Do 


Oubieyardt. 


Ouhie  yardt. 


36,641 


Cfubie  yardi. 
23,481 


OuHeyardt. 


46,366 


1,286 


Oubieyardt. 

1.642.7 

2,002.8 

2,212.9 

988.6 


#0.162 
.133 
.120 
.267 


Brooksbnrg,  Ind 

liadison  Harbor,  Ind . 
BisingSonBar 

Do 

Do 


58.509 
15,768 
3,370 


82 


2,296.0 

2,074.7 

2.870.0 

164.0 


.116 

.128 

.112 

1.624 


Total. 


112,878 


46,365 


28,573 


1,286 


Bxpenditores. 


Plaoe. 


Bemoving 

logs  and 

snags. 


Dredginfl: 

gravel  and 

sand. 


Dredginff 

oementea 

gravel. 


Dredging 
hard  gravel, 
shale,  bowl- 
ders, etc. 


Dredging 
logs  and 
gravel. 


Total  for 
1887. 


Gnyandotts  Upper  Bar. 
CraigsBar 

Do;i'""r.!!!.'.'" 
Do 

Brooksbnrg,  Ind 

Hadison  Harbor,  Ind . . 
BisingSonBar 

Do 

Do 


$4,741.43 


18,800.12 


15,460.63 


6462.88 
26.64 


$846.28 


6,792.49 

2,024.43 

266.37 


183.19 


$8,809.12 

4,741.48 

6,460.68 

346.28 

462.88 

£6.64 

6.792.49 

2,024.48 

266.37 

133. 10 


Total. 


479.47 


13,824.72 


6,460.68 


8,942.31 
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24,063.41 


bagk 


2068      REPORT  OF   THE   CHIEF   OF  EKOIKEERS,  U.  8.  ARttT. 
BBPOBT  OF  MB.  A.  B.  M'OBEW,  BUBVSYOB,  ON  HABBOB  LINB8. 

IBONTON,  Omo,  June  SO,  1898. 

Majob:  I  have  the  honor  to  submit  the  following  report  of  the  work  done  under 
my  charge  dnrine  the  fiscalyear  ending  Jane  30, 1^. 

Cincinnati  Harbor  line$.— The  field  work  on  this  saryey  was  resumed  Ootober  5,  and 
continued  to  November  IS;  office  work  from  November  14  to  November  20,  complet- 
ing the  marking  of  these  harbor  lines. 

The  party  in  the  tield  consisted  of  myself  as  surveyor,  with  three  assistants. 

The  work  was  carried  out  in  accordance  with  verbal  instructions  receiyed  from 
Mi^.  W.  H.  Heuer,  which  required  that  the  harbor  lines  be  marked  b:^  the  use  of 
reference  points;  these  reference  points  to  be  placed  on  various  builmngs,  bridge 

Siers,  etc.,  such  as  were  best  calculated  for  future  identification  of  the  lines.  The 
istances  from  these  reference  points  were  measured  and  placed  on  the  map  of  Cin- 
cinnati Harbor.  The  elevation  of  each  reference  point  and  the  elevation  of  the  har- 
bor line  opposite  each  reference  point  was  also  placed  on  the  map.  The  harbor  line 
on  the  left  Dank  of  the  river  was  marked  from  the  Newport  Water  Works  to  Ander- 
sons Landing.    (Work  on  the  left  bank  was  completed  prior  to  July  1, 1897.) 

Wheeling  Barhor  Une«.— Field  work  on  this  survey  was  resumed  December  8  and 
continued  to  January  31,  and  from  May  24  to  May  31;  office  work  from  February  I 
to  February  7, 1898. 

The  party  in  the  field  December  3  to  January  31,  consisted  of  myself  as  snrvevor, 
with  three  assistants,  and  from  May  24  to  May  31,  of  myself  as  surveyor,  with  four 
assistants. 

This  work  was  carried  on  in  the  same  general  way  as  that  on  the  Cincinnati  Har- 
bor lines.  In  addition  to  the  work  of  making  the  harbor  lines,  and  in  accordance 
with  instructions  received  from  your  office,  both  banks  of  the  river  were  examined 
for  encroachments.  Each  apparent  encroachment  was  separately  reported  to  you  by 
letter,  with  a  sketch  showing  the  location  of  the  encroachment.  Later  these 
sketches  were  supplemented  by  the  addition  of  sections  shovring  the  nature  of  the 
encroachfiients. 

The  harbor  line  was  marked  on  the  right  bank  of  the  river  from  Martins  Ferry 
Water  Works,  Martins  Ferry,  Ohio,  to  tne  Belmont  Coal  Company's  Works,  Bel- 
laire,  Ohio;  and  on  Wheeling  and  fioggs  islands.  (The  work  on  the  left  bank  was 
completed  prior  to  July  1,  1897.) 

PiiUhurg  Harbor  lines, — Field  work  on  this  survey  began  March  24  and  continued 
to  May  23. 

The  party  in  the  field  consisted  of  myself  as  surveyor,  with  four  assistants.  ' 

The  work  was  carried  on  in  the  same  general  way  as  that  on  the  harbor  lines  at 
Cincinnati,  Ohio,  and  Wheeling!  W.  Va.,  except  that  the  work  was  done  under  the 
supervision  of  William  Martin,  assistant  engineer.  In  accordance  with  instructions 
received  from  your  office,  special  attention  was  given  to  the  matter  of  encroachments 
on  the  harbor  lines.  Each  apparent  encroachment  was  reported  to  you  through  Mr. 
Martin,  by  letter,  with  a  plan  accompan3ring  showing  the  location  and  nature  of  the 
encroachment. 

The  harbor  lines  were  marked  on  the  right  bank  of  the  river  from  Union  Bridge, 
Allegheny,  to  Davis  Island  Dam;  on  the  left  bank  ttom  Point  Bridge,  Pittsburg,  to 
a  point  opposite  Davis  Island,  and  on  Brunot  Island. 

Survey  at  Ironion,  Ohio. — In  accordance  with  instructions  received  from  your  office, 
I.  with  a  party  of  five,  proceeded  to  Iron  ton,  Ohio^  to  make  a  careful  local  survey  of 
tne  Ohio  River,  such  as  is  necessary  for  the  establishment  of  harbor  lines. 

The  field  work  was  begun  June  1,  and  is  now  in  progress.  Stations  have  been 
marked  on  the  right  bank  of  the  river  from  a  noint  about  2  miles  south  of  Coal 
Grove,  Ohio,  to  Hanging  Rock.  Ohio,  and  on  the  left  bank  f^m  the  Ashland  Water 
Works,  Ashland,  Ky.,  to  a  point  near  (Post  Light  No.  173)  Hanging  Rock  Point, 
Kentucky ;  base  line  on  the  right  bank  was  measured  from  Ashland  Water  Works, 
Aahland,  Ky.,  for  a  distance  oi  9  miles. 

Respectfully  submitted* 

A.  B.  McGrbw.  Surveyor, 

M%|.  W.  H.  BiXBY, 

Corpe  of  Engineer;  U,  S,  A, 


NINE  MILS  TO  FOUB  MIIJB  BABS. 
[Extract  flrom  report  of  Mr.  B.  B.  Jones,  aaaiateot  engineer.] 

Recommendation  for  continuing  the  improvement  of  the  Ohio  River  from  Nine 
Mile  Bar  to  Four  Mile  Bar,  inclusive,  being  that  portion  of  the  river  between  451| 
and  458  miles  below  Pittsburg. 

This  section  of  the  river  has  been  exceedingly  bad  for  many  years.     /    Y^pwryTp 
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In  1886  a  crib  dike  was  constructed  at  Eight  Mile  Bar.  This  dike  curves  outward 
from  the  Kentucky  shore,  is  about  2,300  feet  in  length,  and  cuts  off  about  575  feet, 
measured  at  right  angles  from  the  Kentucky  shore.  The  dike  reaches  to  about  an 
8-foot  stage  of  water.  This  work  failed  to  greatly  benefit  the  river;  and  in  1892 
two  loose  stone  dikes  were  built.  These  dikes  effected  considerable  improvement  in 
their  immediate  vicinity;  and  in  1895  another  loose  stone  dike  was  partly  built; 
which;  although  not  entirely  completed,  has  effected  an  improvement  in  the  channel. 

The  river  bed  at  this  point  consists  almost  entirely  of  gravel,  sometimes  very 
closely  compacted,  and  the  particles  bonded  together  with  some  cementing  sub- 
stance, either  lime  or  iron.  At  the  upper  end  the  river  passes  from  a  deep  pool  into 
shoals  and  swifter  water,  extending  for  a  length  of  about  8,900  feet,  ana  emerges 
into  another  pool  not  so  deep  nor  extensive  as  we  upper  one. 

Of  the  two  shores,  that  on  the  right-hand  bank  (Ohio)  is  composed  of  gravel,  both 
loose  and  compacted,  and  at  the  lower  end  some  rook.  The  left-hand  (Kentucky) 
bank  is  generally  sort  material,  sand  and  alluvium.  Immediately  outside  the  end 
of  projected  dike  No.  1  is  situated  the  verv  worst  portion  of  the  channel,  and  at 
this  place,  in  1895,  the  steamer  M,  P.  Wells  lay  aground  for  six  or  seven  weeks. 
During  extreme  low  staees  but  little  water  is  wasted  through  the  channel  between 
dry  bar  and  Ohio  shore,  but  at  a  stage  of  about  1  foot  above  extreme  low  water  the 
river  flows  over  the  bar  and  a  greatly  increased  volume  comes  down  the  back 
channel. 

Projected  imprfk^menU — ^The  contraction  of  the  channel  to  600  feet  in  width,  which 
should  give  a  central  depth  of  about  7  feet.  This  involves  the  construction  of  4 
dikes  extending  out  from  the  Ohio  shore.  Of  these,  one  lies  in  the  river  proper, 
while  the  other  three  cross  the  back  channel  and  the  dry  bar,  with  short  ends  in 
main  river.  These  dikes  it  is  proposed  to  make  of  loose  stone,  10  feet  wide  at  top 
and  to  extend  2  feet  above  extreme  low  water. 

On  the  Kentucky  shore  it  is'proposed  to  construct  shore  projections  opposite  three 
of  the  above  dikes,  these  to  be  of  the  same  general  character  as  the  shore  ends  of 
the  opposite  dikes.    These  are  intended  to  prevent  erosion  of  the  shore. 

It  is  farther  proposed  to  complete  the  dike  which  was  partially  built  in  1895. 

Five  Mile  jBar.— Previous  to  1895  there  were  no  dikes  at  Five  Mile  Bar,  but  between 
October  17  and  November  25, 1895,  three  loose  stone  dikes  were  constructed,  one 
on  the  Kentucky  side  and  two  on  the  Ohio  side.  The  one  on  the  Kentucky  side  was 
completed  to  a  length  of  225  feet  from  the  shore  at  low  water.  The  other  two 
were  but  partly  completed.  The  material  used  in  the  construction  of  the  dike  on 
the  Kentucky  side  was  blasted  rook  taken  from  the  mouth  of  Licking  River  and  con- 
veyed therefrom  to  the  site  of  the  dike.  The  material  used  in  the  two  dikes  on 
Ohio  side  was  rock  and  some  of  the  coarser  gravel  taken  from  a  cut  made  by  dredg- 
ing.   This  cut,  at  Pive  Mile  Bar,  was  made  between  October  24  and  November  24, 

At  Five  Mile  Bar  the  river  bed  consists  of  ffravel,  loose  rock,  and  a  little  sand- 
borings  show  no  rock  in  place.  The  loose  rock  is  mostly  sandstone,  and  in  size  from 
1  cubic  foot  to  half  a  cubic  yard  or  more.  The  gravel  is  fine  and  does  not  appear 
to  be  cemented. 

Four  Mile  Bar.— There  are  three  timber-crib  dikes  at  Four  Mile,  known  on  the 
records  as  follows;  "Upper  Ohio  Pour  Mile  Dike,"  built  in  1880-81:  "Kentucky 
Four  Mile  Dike,"  buUt  in  1880-81;  "Lower  Ohio  Four  MUe  Dike,"  built  in  1884-85. 
These  three  dikes  are  curved  outward  from  the  shore,  and  consist  of  pile  and  stone 
substructure  surmounted  by  timber  crib  work  about  20  feet  wide  and  filled  with 
stone. 

The  result  obtained  from  the  construction  of  the  crib  dikes  at  Pour  Mile  Bar  has 
not  been  entirely  satisfactory.  The  channel  is  generally  shallow,  tortuous,  and 
shifting;  and  does  not  appear  to  be  improved  by  the  continuous  action  of  the  dikes. 
Opposite  the  "Kentucky  Four  Mile  Dike"  a  bar  consisting  of  gravel  and  sand  has 
been  formed  by  the  sinking  of  one  or  more  barges  or  fiatboatS;  portions  of  which 
were  visible  dnriug  the  low  water  of  1895. 

There  are  detached  pools  of  good  depth,  separated  by  shallows,  all  the  waj  from 
Six  Mile  to  the  deep  water  below  the  last  crib  dike.  Opposite  the  lower  Ohio  dike 
the  bars  seem  to  be  composed  mostly  of  sand.  On  the  Kentucky  shore  are  several 
XK>ints  projecting  into  the  deep-water  channel  in  such  a  way  as  to  make  passage 
around  them  difacult  for  boats  during  low  water. 

Prejeoted  improvement  of  Five  Mile  and  Four  Mile  hare,— The  contraction  of  the 
channel  to  600  feet  in  width,  which  should  give  a  central  depth  of  about  7  feet.  To 
accomplish  this,  it  is  proposed  to  oomplete  the  two  dikes  on  the  Ohio  side  at  Pive 
Mile  and  extend  the  one  on  Kentucky  side  80  feet,  to  meet  the  channel  line;  then  to 
construct  a  number  of  intermediate  dikes  and  shore  protections  from  the  head  of 
Pive  Mile  to  the  foot  of  Four  Mile  bars.  It  is  frirther  proposed  to  deepen  and 
straighten  the  channel  through  these  bars  by  dredging,  the  material  dredged  up  to 
be  used  in  constructing  the  proposed  dikes. 

The  cost  of  these  dikes  and  dredging  is  estimated  at  $80,000,  of  which  $63,000  can 
be  spent  advantageously  each  fiscal  year  until  the  work  is  complete^U^riOOQiC 
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ROCK  BAR  AT  MOUTH  OF  UGKENO  RIVER. 
[Extract  tnm  report  of  Mr.  R.  B.  Jones,  Assistant  Engineer.] 

Reoommendation  for  continaing  the  exoavation  through  the  bar  at  moathof  Lick- 
ing River,  in  the  Ohio  River. 

The  entrance  to  the  Licking  River  is  obstrncted  by  a  large  bar  in  the  Ohio  River, 
extendiDg  along  the  Eentncky  shore  above  and  below  the  month,  covering,  in  all, 
some  48  acres,  and  leaving  a  narrow  bnt  sufficiently  deep  channel  on  the  Ohio  side 
along  the  water  f^ont  of  Cincinnati.  This  bar  has  obstructed  navigation  for  many 
years,  but  in  1884  even  the  shallow  channel,  which  the  Licking  held  through  it  op  to 
that  time,  became  filled  up  as  a  result  of  a  freshet,  and  since  1884  navigation  on  the 
Licking  has  been  completely  cut  off  at  low-water  stages.  This  bar  consists  of  lime- 
stone rock  ledges  more  or  less  overlaid  with  loose  rod,  sand,  and  gravel. 

The  project  for  the  improvement  of  the  mouth  of  the  Licking  contemplated  the 
cutting  of  a  channel  through  the  bar  f^om  a  point  within  the  Licking,  where  m  good 
depth  of  water  prevailed,  to  the  navigable  water  in  the  Ohio,  this  improved  channel 
to  nave  a  depth  of  4  feet  at  extreme  low  water,  and  a  mean  width  of  about  200  feet. 

The  nlant  for  the  submarine  blasting  of  the  solid  rock  lodges  and  general  method 
of  conauctine  the  work  is  described  in  Annual  Report,  Cluef  of  Engineers,  fiscal 
year  ending  June  30,  1894,  Part  III,  pages  1845-1847.  This  method  has  proved  rery 
economical  in  comparison  with  excavation  by  oo£ferdam. 

The  present  condition  of  the  improvement  is  such  that  navigation  interests  do  not 
derive  much  benefit,  and  will  not  until  a  out  is  carried  throng  the  worst  portion  of 
the  bar. 

The  cost  of  this  work  as  here  proposed  is  estimated  at  $78,000,  of  which  $35,000 
can  be  spent  advantageously  each  fiscal  year  until  the  work  is  completed. 


PPa. 

OPERATING  SNAG  BOAT  ON  THE  OHIO  RIVEE. 

The  act  of  Congress  making  a  yearly  appropriation  of  $25,000  for 
this  work  is  quoted  in  the  Aunaal  Report  for  1890,  Part  lY,  page  2093, 
which  also  states  the  object  of  the  work,  and  the  probable  greater 
efficiency  secured  by  the  river  and  harbor  act  of  1896,  which  increased 
the  yearly  amount  available  from  $25,000  to  $50,000.  This  increase  in 
appropriation  allows  of  more  continuous  operations  than  in  former 
years. 

July  1, 1897,  the  boat  was  in  commission,  working  from  Madison,  Ind., 
upstream.  Continued  low  water  preventing  the  snag  boat  from  reach- 
ing Pittsburg,  she  worked  downstream  to  Paducah,  where  a  sudden 
rise  compelled  the  boat  to  tie  up  from  August  2  to  9.  Operations  were 
resumed  on  August  9,  working  downstream  to  the  confluence  of  the 
Ohio  and  Mississippi  rivers.  She  was  then  headed  upstream,  arriving 
at  Cincinnati  August  24.  Here  she  was  engaged  in  removing  obstruc- 
tions from  the  harbor.  On  September  25  the  snag  boat  was  laid  up, 
owing  to  extreme  low  water,  the  crew  being  employed  in  general  work 
about  the  boat.  There  were  removed  during  the  season  623  snags,  85 
piling,  6  steamboats,  2  hulls,  22  barges,  flats,  etc.,  70  cubic  yards  rock, 
2  drift  piles,  and  other  obstructions. 

Continued  low  water  last  fall  exposed  many  obstructions  in  the 
river  that  required  immediate  removsJ.  This  was  undertaken  on  Octo- 
ber 20  by  a  hired  steamer  and  wrecking  boat  manned  by  a  part  of  the 
snag-boat  crew;  118  snags  and  1  pile  of  rocks  were  removed. 

The  wreck  of  the  city  wharf  boat,  and  also  the  wreck  of  a  crane  boat, 
at  Mt.  Vernon,  Ind.,  were  removed  by  a  part  of  the  snag-boat  crew— 
both  wrecks  being  complained  of  as  obstructions  to  navigation.  Her- 
cules powder  was  used  ifi  this  work. 
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On  November  1, 1897,  a  contract  was  entered  into  with  The  Cincin- 
nati Marine  Railway  Company  for  replating  hnll  of  snag  boat.  The 
boat  was  docked  on  December  9,  bat  no  work  was  done  nntil  January 
5^  1898.  The  very  high  water  of  the  winter  months  interfered  mate- 
rially with  the  work,  which,  at  the  end  of  the  fiscal  year,  is  nearing  com- 
pletion. 

Repairs  of  a  minor  character  are  being  made  by  hired  labor,  while 
the  boat  is  receiving  the  hull  plating. 

The  operations  of  the  snag  boat  have  been  carried  on  with  great 
thoroughness  and  efficiency  by  Mr.  W.  H.  Christian,  master,  whose 
report,  giving  details  of  the  work,  is  herewith  appended. 

IkimUd  $UamMnt  of  §xpenditure8  far  aperoHng  tnag  hoai  on  Hie  Ohio  River  dwrimg  the 
fiscal  year  eiuling  /mm  SO,  1898, 


Ko.of 
TOQOher. 


To  whom  paid. 


Par  what  iMdd. 


AmoTmt. 


M 
96 
M 
•7 
98 
100 
140 
IKl 
162 
168 
162 
196 
168 
186 
187 
188 
191 


17 
18 
19 
» 
24 
26 
86 
S7 
40 
60 
61 
61 
62 
63 
64 
66 
79 
80 
86 
87 
09 
100 
101 
107 
108 
110 
111 
U4 
117 
118 
110 
120 
122 
188 
141 
142 
148 


JMy,  1597. 


Swlft&  Co 

Middleton  &  Wymond  Co 

The  Hamilton  Grocery  Co 

The  Joseph  B.  Peeblea'  Sons  Co. . . . 

Geo.  Story , 

W.H. Brown's  Son 

TonjMeldahl 

T.H.  Davis 

The  ConsoUdatod  Boat  Store  Co..... 

Bmest  Horschel 

Silver  Bun  Goal  Co , 

J.L  Marsh 

Joa.  P.  Sohaefer , 

The  Westom  Union  Telegraph  Co. 
do , 


Meats,  eto 

Coal 

Groceries 

Flonr  and  macaroni  . 

Vegetables 

Cofi 

Traveling  expenses. . 
Meat,  ice,  and  milk. . . 

Ice  and  groceries 

Fresh  meat 

Coal 

Ice. 


Vegetables,  eto . 


....do... 
Pay  roQ. 


Dgram. 

...do*.;"' 
Service. 


Total. 


Auguaty  1897. 


Payroll, 
do... 


.do. 


Thomas  8.  Sandford , 

Frank  Weber 

Means,  Kyle  &  Co , 

WeiL  Brockman  &Co 

Western  Uuion  Telegraph  Co , 

The  Hamilton  Grocery  Co 

The  Chas.  Moser  Co 

P.Bmrich 

The  Joseph  B.  Peebles*  Sons  Co 

Swift  &  Co 

Geo.  Story 

Middleton  &  WymondCo 

H.A.Cook&  Son 

Langstaff'Orm  Mannfaotniing  Co 

Holt  &  Brandon  Ice  and  Cold  Storage  Co. . 

The  Consolidated  Boat  Store  Co 

Ohio  Valley  Coal  and  Mining  Co 

The  Devere  Electric  Co 

John  Mattan  ^k  Bro , 

John  L.  Westbay , 

Ohio  Valley  Cos!  and  Mining  Co 

Fowler,  Cztimbangh  Jt  Co , 

Western  Union  Telegraph  Co , 

PoetAl  Telegraph  Cable  Co 

Jas.  Griffith  Jk  Sons 

CnmberlandCoalCo 

H.  A.  Cook  &  Son 

Holt  &.  Brandon  Ice  and  Cold  Storage  Co. 

P.Emrioh 

Simon  Ice  Mannfactnring  Co 

Payroll 

...7.do 

do 

do 


Servioe 

....do 

....do 

Traveling  expenses.. 

MeatandmUk 

Coal 

Potatoes  and  apples  . 

Telogram 

Groceries • 


Sponge  . 
Lamb... 


Lamb 
Groceries. 

Meats,  eto 

Vegetobles 

Cofl 

Vegetables,  oils,  eto. 

Fenders,  eto 

Ice. 


Ice,  grooerlea,  eto . 


Service  and  material. , 

Wharfage 

TravelinJB  expenses. . 

Coal 

Provisions,  eto 

Telegram 

wiiito  pine >i..... 

Coal 

Vegetablea,s(to 

Ice 

Meat 

Ice 

Service 

do 

.....do 

.....do 


Total. 


$86.77 

65.26 

65.76 

15.88 

12.40 

52.00 

5.16 

15.88 

18.59 

51.12 

38.74 

9.96 

7.05 

.20 

.22 

.20 

100.00 


529.12 


1,290.00 

507.92 

228.63 

2.90 

81.18 

90.00 

26.00 

.20 

114.95 

20.00 

6.30 

102.55 

83.17 

11.36 

50.00 

12.78 

1L27 

6.00 

38.34 

32.00 

2.00 

2.00 

4.75 

23.92 

101.54 

.20 

.20 

15.50 

41.80 

26.81 

9.75 

89.48 

9.00 

125.00 

1,203.00 

252.56 

498.16 


5,021.16 
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Detailed  etatemeni  of  expendiiuree  for  operating  snag  boat  on  ike  Ohio  JEUver  during  ike 
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No.  of 
Toaoher. 


To 


For  what  period. 


Amoonl 


61 

e2 

63 

6i 

66 

60 

70 

71 

74 

76 

77 

83 

89 

112 

114 

124 

126 

198 

200 

208 

220 

263 

264 

286 

293 

297 

298 

299 


1 

3 

3 

10 

24 

46 

46 

48 

49 

76 

114 

116 

116 

117 

134 

148 

160 


6 

6 

0 

60 

67 

60 

61 

60 

70 

71 

78 

79 

80 

04 

104 


SepUmber,  1897. 

Scott  Pftrii 

G.  Craned  Co 

Middleton  &  Wymond  Co 

J.F.Wolto 

M.H.BAIU 

Swift  &  Co 

PajroU 

TboMuietUIoeCo 

Bercenroth  Bros 

A.H.Dagaii 

The  Joflouh  R.  Peebles'  Somi  Co 

The  Haiml ton  Grocery  Co 

The  Pickering  Hardware  Co 

The  MoUyain  &  Speigel  Boiler  and  Tank  Co. 

Bareka  Taokle  Block  Manufactory 

E  Sweeney , 

Licking  Coal  and  Towboat  Co 

Swift  &  Co , 

The  Hamilton  Grooery  Co 

The  Consolidated  Boat  Store  Co 

W.  H.  Brown's  Son 

I'he  Western  Union  Telegraph  Co 

Belmont  Coal  Co 

The  Western  Union  Telegraph  Co , 

Geo.  Story 

WeiL  Brockman  &Co 

Licking  Coal  and  Towboat  Co 

The  Pickering  Hardware  Co 

The  John  InileCoalCo , 

The  Lunkenheimer  Co , 

The  Consolidated  Boat  Store  Co 

W.  H.  Brown's  Son 

John  Mattan  &  Bro 

Swift  &  Co , 

Thoe.J.Nichol&Co , 

Globe  Rolling  MiU  Lron  and  Steel  Co 

Geo.  Story , 

PayroU.....: 


Total. 


October,  1897. 

Payroll 

....do 

....do 

....do 

....do 

The  Consolidated  Boat  Store  Co 

Swift  &Co 

Geo.  Story 

W.  H.  Brown's  Son 

Pay  roll 

Geo.  Story 

The  Consolidated  Boat  Store  Co 

The  Hamilton  Grocery  Co 

The  Joseph  R.  Peebles'  Sons  Co 

Globe  Rolling  MiU  Iron  &.  Steel  Co. 

Swift  &  Co 

John  Mattan  &  Bro , 


Total.. 


ifoMm&«r,  1897. 


Payroll. 
...^do... 
do. 


W.  fl.  Christian 

Swift  &Co 

The  Hamilton  Grocery  Co 

The  Joseph  R.  Peebles'  Sons  Co. 

John  Mattan  ScBto 

Geo.  Story 

Crawley  &  Johnston 

Geo.  Story , 

Barron,  Boyle  &  Co 

Swift  &  Co 

The  Joseph  R.  Peebles'  Sons  Co. . 
The  Hamilton  Grocery  Co 


TraTollBg  expMiflea 

Wharfago , 

Coal..TT 

Vegetablea,  etc 

Froxh  meat 

Meats,  etc 

Serrice 

Ice 

Coal 

....do 

Groceries 

....do 

Doorapringa 

Steel......?. 

SheaTO  

Service  and  watering  pot 

Coal 

MeaU 

Groceries 

GrocerieSf  etc 

Coal 

Telegrams 

Coal 

Telegram 

Vegetables 

....do 

Coal 

Riveto 

Coal 

Valves,  etc 

Proriaiona,  ice,  and  dynamite . 

Coal 

Wharfage 

Meats  TT. 

Bushing  and  ells 

Bar  iron 

Vegetablea 

Service 


Servioe 

.....do 

do 

.....do 

do 

Ice  and  milk 

Meats 

Vegetables , 

Cofl 

Service , 

Vegetables,  etc 

Ice  and  milk 

Groceries 

Flour  and  crackers. 

Iron 

Meats 

Wharfage , 


Service 

....do 

....do 

Street-car  fares . 

Menu 

Groceries 

....do 

Wharfage 

Vegetables,  etc . 
Packins  rings . . 
Vegetables,  etc . 

White  lead 

Meats    

Groceries 

....do 


H3S 

2.00 

25.00 

6.07 

20,08 

88.99 

5.00 

&Q0 

24.00 

28.00 

34.88 

&97 

.80 

3.46 

3.25 

3.10 

42.00 

68.65 

1&70 

23.92 

4.00 

.46 

ii.00 

.23 

15.10 

23.18 

40.33 

.65 

10L50 

2.41 

68.19 

105.18 

3.00 

40.57 

.50 

7.17 

12.40 

125.00 


862.30 


1,377.67 

500.81 

138.00 

1.38 

3.00 

6.04 

81.16 

6.10 

70.00 

12.88 

5.68 

8.51 

9.58 

6.09 

8.12 

36.97 

10.75 

3,105.« 


1.429.49 
20.83 
135.00 
4.45 
43  78 
6.80 
10.09 
8.00 
12.70 
4.00 
5.99 
5.00 
38.27 
18.46 
40.88 
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IkHiUd  ttaiemeni  of  expenditwrea  far  operating  $nag  boat  on  the  Ohio  Biver  during  the 
flsetU  ifoar  ending  June  SO,  1898-—Continn^. 


Ho.  of 

Toucher. 

To  whom  iMdd. 

For  what  paid. 

Amount. 

106 

The  JoMDh  R  PooUn'  Sona  Co - 

Orooerles.  ...................... 

$40.23 
8.00 

106 

C.  P.  Waffiior  &Co 

Oil 

154 

Swift  &Co 

Heats,  etc 

40.66 

163 

The  Webb  Stationery  and  Printing  Co 

Job  printing. ...... ............. 

20.71 

178 

Ijoaia¥it]e  Conrier-Jotimal  Oo ....T. 

Adyertlsement 

8.22 

170 

TheSayinm  Co 

do 

2.46 

101 

Alonso  Keniaon 

Traveling  expoDses 

2.60 

102 

The  Cincinnati  Times-Star  Co 

A  d  vif  rtrlsement 

4.50 

108 

The  Dispatch  Pablisbinff  Co 

do 

4.20 

104 

Geo.  Story T .♦. 

Vegetables,  eto 

17.18 

106 

GnM^eries  and  snnnlins 

50.11 

206 

Payroll 

Service 

.83 

S82 

do 

do 

820.83 

Total 

2,803.86 

I>§eember,  1897. 
C.  Whithorn 

Robber  stamns ................. 

64 

.70 

80 

John  Mattan  &  Bro 

Wharfage 

12.60 

175 

Thomas  Donovan 

Traveling  expenses 

1.15 

176 

Groonre  Beversdorfer 

do 

1.15 

208 

James  Frooks 

do 

2.60 

P204 

The  C.  F.  Bradley  Co 

Stationery,  eto 

2.20 

207 

John  Mattan  A  Bro 

Wharfage 

18.50 

208 

Licklns  Coal  and  Towboat  Co 

Towage 

10.00 

212 

Edward  Braail 

Traveling  expenses ............ . 

3.80 

218 

C.  W.Olaser 

do 

1.16 

214 

Albert  W.  Phillips 

do 

1.16 

P225 

The  Piokerins  Hardware  Co 

Bolts 

.80 

235 

Payroll 

Service 

126.00 

258 

..!^!cto!:.:::;;;;::;:::::;;::;:::;;::;:::::;;;;:; 

do 

440.88 

Total 

628.68 

26 

January,  im. 
Payroll 

Servioe 

15.76 

186 

do 

142.58 

P185 

do 

do 

125.00 

186 

do 

do 

488.18 

Tona 

772.46 

97 

FOmtary,  1898. 
C.  P.  Warner  &  Co 

on 

3.04 

116 

The  Mlarmet  Oo 

Coal 

17.80 

P120 

Payroll 

Servioe 

125.00 

121 

do 

do 

400.00 

Total 

546.24 

72 

Mmrdi,1898, 
Postal  Telesmnh  Cable  Co 

Telegram  ..............x 

.20 

07 

Payroll 

Service 

.46 

PlOO 

Oscar  W.Knhn  ........<...... ...^..  ^.^.....^^^^ 

.40 

112 

Pay  roll 

do 

628.50 

Total 

520.55 

P8 

Apr<l,1898. 
Payroll 

gervioe  

125.00 

21 

Barron. Boris  Sl  Co  ................  ........... 

Oil.  lead,  and  bmshes 

54.60 

78 

DonellBioo 

Bnober  boots 

la  14 

Total  .. 

188.88 

14 

May,  1898. 
Pay  roH. •.«.••. .........  ...•••..••.••.••••. 

gervioe 

667.58 

P21 

do ......' 

.    do 

125.00 

P80 

W.H.Stanam  &  Co 

1.00 

P82 

CWhithon! V.'.l.V. 

Rabber  stamps 

1.76 

67 

Pay  roll..    .                                         

Service T 

0.00 

75 

The  Cinflinnfttl  IVftiuifAr  Cin 

Drayage  ...-....•-.•••....•••... 

18.00 

80 

W.  H.  Christian                              

Street  car  fares 

14.25 

64 

The  CtnAinnAti  Ifavin**  'RnilwAir  dtk 

J^rviflA  and  material --- 

2,686.40 

Total 

8, 513. 88 
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Detailed  etatemeni  of  expendituree  for  coating  snag  boat  on  the  Ohio  BU>er  dmrimg  ike 
fiscal  year  ending  June  SO,  1^9^— Continued. 


No.  of 
Toucher. 


To  whom  paid. 


For  what  paid. 


Amoant. 


June,  1898. 


PI 
2 

69 
P74 
94 
107 
109 
112 
P192 


Pay  roll 
do.. 


....do 

W.H.StaDage  &  Co 

Barron.  Boyte  &  Co 

The  Pickerins  Hardware  Co. 

The  Qaeen  City  Coal  Co 

C.  Whithorn 

Pay  roll 


Serrioe 

....do 

....do 

Stationery,  etc 

Ked  leadf  wire  bmshee  . 

Material 

Coal 

Rubber  atampe 

Service 


$125.00 

1,007.79 

86.00 

2.86 

23.20 

21.50 

3.50 

.70 

125.00 


Total. 


1,484.54 


Summary  of  expenditures  for  operating  and  eare  of  snag  boat  on  the  Ohio  River  for  iks 
fiscal  year  ending  June  30,  1898. 

Office  expenses,  superintendence,  and  contingencies $3, 715. 89 

Labor 9,193.44 

Subsistence 1,657.91 

Fuel 786.51 

Expenses 264.76 

Repairs 2,808.32 

Total 18.426.83 

Absiraet  of  proposals  for  replaUng  hull  of  U.  8.  snag  boat  E.  A.  Woodruff,  received  in 
response  to  advertisement  dated  August  14, 1897,  and  opened  at  dnoinnati,  Ohio,  October 
14, 1897,  by  Second  Lieut.  W.  B.  Laduefor  Mai,  ^^  ^-  ^^^cby,  dnps  of  Engineers. 


Ko. 

Name  of  bidder. 

Steel  in 
place  on 

boat 

(price  per 

pound). 

Docking 

and 

launch- 

lnff,oom. 

plete. 

Location  of  way*. 

Dateof- 

ment. 

OompletLon. 

1 

The  Cincinnati  Marine 
BailwayCo.a 

Cents. 

18,200 

Cinoinnati,Ohio.. 

Abont  Deo. 
1,1897. 

About  May 
1,1888. 

m  Becommended  for  aooeptaaoe. 
CONTRACT. 

A  contract  for  replating  tbe  hull  of  the  U.  S.  suae  boat  E.  A.  Woodruff  wm  entered 
into  November  1, 1897,  with  the  Cincinnati  Marine  Railway  Company,  and  approved 
November  22, 1897 ;  to  commence  about  December  1, 1897 ;  to  be  completed  May  1, 1898 ; 
extended  to  August  9, 1898. 


BXPOBT  OF  CAPT.  W.  H.  CHRISTIAN,  MASTER  OF  SNAO  BOAT. 

U.  8.  Snag  Boat  E.  A.  Woodruff, 

Cindnnati,  Ohio,  June  SO,  1898. 

Major  :  I  have  the  honor  to  submit  herewith  my  annual  report  of  operations  of  the 
U.  8.  snag  boat  E.  A.  Woodruff,  and  for  other  work  incidental  to  the  removal  of  snags, 
wrecks,  etc.,  from  the  Ohio  River  for  the  fiscal  year  ending  Jnne  30, 1898: 

July  1, 1897,  the  U.  S.  snag  boat  E.  A.  Woodruff  left  Madison,  Ind.,  headed  upstream, 
and  worked  as  far  as  Millwood,  W.  Va.,  229  miles  below  Pittsburg,  arriving  July  9. 
The  river  then  being  quite  low  and  falling,  with  unfavorable  reports  about  water 
above,  the  Woodruff  was  therefore  headed  oownstream,  after  removing  the  snags  in 
that  vicinity,  and  worked  as  far  as  Portsmouth,  Ohio,  853^  miles  below  Pittsburg, 
arriving  July  14.  At  this  point  another  rise  was  reported  above  and  at  Pittsburg, 
and  the  snag  boat  was  afaiu  headed  upstream,  hoping  to  reach  Pittsburg  on  the  rise. 
On  reaching  Fish  Creek  Island,  112  miles  below  Pittsburg,  July  17,  the  river  was 
found  to  be  faUlng  and  too  low  to  proceed  farther  with  safety ;  therefore,  after  remov- 
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lug  all  obstrnctionB  in  the  vicinity,  the  snag  boat  was  beaded  downstream,  removing 
obstmctions  en  rente  as  far  as  Padncah,  Kj.,  920  miles  below  Pittsbarg,  arriving 
August  2.  Here*  a  sndden  rise  in  the  river  obliged  the  snag  boat  to  tie  up  from  Angrnst 
2  to  9.  On  the  latter  date  the  river  had  fallen  to  a  working  stage,  and  the  snag  boat 
resumed  operations  as  far  as  the  confluence  of  the  Ohio  and  Mississippi  rivers.  From 
here  the  snag  boat  turned  back  and  worked  upstream,  arriving  at  Cincinnati  Ausrust  24. 
From  August  26  to  September  24  she  was  employed  removing  wreoks,  snags,  piling, 
etc.,  between  the  mouth  of  Little  Miami  River,  400,  and  Maxwell,  Ey.,  500  miles 
below  Pittsburg. 

On  September  25  the  snag  boat  was  laid  up  on  account  of  low  water,  and  from  that 
date  to  October  21  the  crew  was  employed  repairing  the  boat's  rigging,  preparing 
her  for  hauling  out  on  the  ways,  and  arranging  her  property  for  warehouse  storage 
while  the  boat  was  undergoing  authorized  repairs. 

From  October  21  to  31  part  of  the  Woodruff's  crew  continued  work  on  the  boat. 
The  remainder  was  assigned  to  duty  on  the  steamers  Fairplay  and  LiitU  Vie,  hired 
for  public  service  October  20, 1897.  On  October  31  all  employees  then  engaged  on 
the  snag  boat,  except  the  master  and  two  watchmen,  who  remained  to  look  after  the 
boat  and  property,  were  furloughed  without  pay  until  their  services  were  again 
required. 

Repairs  to  the  hull  and  other  parts  contingent  thereto  were  authorized  by  the  Chief 
of  Engineers  January  19, 1897.  but  it  was  considered  advisable  to  defer  their  com- 
mencement, which,  it  was  estimated,  would  require  about  six  months'  time  to  com- 
plete, until  the  following  winter  months,  when  the  boat  would  have  to  lie  up  for 
cold  weather,  and  because  this  plan  would  permit  the  snag  boat  to  perform  her  regu- 
lar work  during  the  season  of  1897. 

The  principal  repair  required  was  to  the  hull  plating  of  the  boat,  which  (except 
the  new  plates  put  on  the  new  sections  and  the  old  plates  cleaned  and  painted  when 
the  snag  ooat  was  lengthened  in  the  spring  of  1885)  had  been  exposed  to  continuous 
corrosive  action  of  the  river  water  from  March,  1875,  to  December,  1897 ;  conse- 
quently the  plates  were  deeply  pitted  all  over,  and  in  many  places  were  mst  eaten 
clear  through,  cansing  many  leaks. 

In  addition  to  repairing  the  huU  the  following-named  repairs  were  authorized  and 
will  be  made  as  fast  as  &e  replating  work  wUf  permit,  viz,  paddle  wheels,  capstan 
machinery,  weU.  roller,  spars,  stage,  etc.,  wheel  honses,  exhaust  pipes,  new  A  fhune, 
and  painting. 

On  November  1, 1897,  a  contract  was  entered  into  with  The  Cincinnati  Marine 
Railway  Company  to  replate  the  hull  of  the  snag  boat  Woodruff,  the  work  to  be  com- 
menced about  December  1. 1897,  and  to  be  completed  Ma;^  1, 1898. 

The  snag  boat  was  hauled  out  on  the  Cincinnati  Marine  Railway  at  Cincinnati, 
Ohio,  December  9,  1897,  but  no  work  was  done  on  the  contract  until  January  5, 1898, 
due  to  the  late  date  of  finishing  a  warehouse  for  the  proper  and  safe  storage  of  the 
snag  boat  property  during  the  period  of  repairs  to  the  boat. 

January  5, 1898,  the  contractors  commenced  the  removal  of  the  stem-rake  plating, 
but  thoir  operations  were  stopped  by  a  rise  in  the  river  on  January  13, 1898.'" 

On  January  23  high  water  floated  the  snag  boat  off  her  blocks  with  all  the  stem- 
rake  plating  removed. 

From  January  23  to  February  27  the  snag  boat  lay  at  the  bank  waiting  a  &U  of 
the  river  and  vacation  of  the  ways,  the  contractors  having  taken  another  boat  on  the 
ways  for  repairs  after  the  snag  boat  floated  off.  On  February  27  the  suae  boat  was 
again  hauled  out  on  the  ways  and  blocked  np  to  release  the  cradles,  and  the  removal 
of  old  materials  was  resumed  and  the  placing  of  new  commenced. 

On  March  23  work  was  again  interrupted  by  high  water,  and  operations  on  the  iron 
work  were  suspended  nntu  April  8,  when  the  river  had  fallen  sufficiently  to  permit 
a  resumption  of  work.  Since  then  work  has  been  continued  without  interruption, 
and  about  three-fourths  of  the  new  hull  plating  and  many  new  and  repaired  angle 
irons  have  been  put  in  place. 

During  the  latter  rise  the  snag  boat  was  submerged  to  a  depth  of  15  feet  2  inches, 
which  left  a  6-inch  deposit  of  mud  in  tiie  hull  compartments  and  on  the  main  deck, 
machinery,  etc.,  and  fllled  completely  some  of  the  small  engine  cylinders  and  water 
and  steam  pipes,  the  cleaning  of  which  involved  much  expense. 

Report  of  operations  of  the  sieamer  Fairplay  and  wrecking  boat  Little  Vie. — October 
20, 1897,  the  steamer  Fairplay  and  wrecking  boat  Little  Vio  were  chartered  to  take 
the  place  of  the  snag  boat  Woodruff,  to  remove  some  dangerous  obstructions  very 
much  complained  of,  which  the  snag  boat  could  not  reach  on  account  of  low  water. 

Between  October  20  and  November  12,  the  steamer  Fairplay,  in  command  of  Mr. 
W.  H.  Christian^  and  manned  by  part  of  the  Woodruff's  crew,  and  towing  the  wreck- 
ing boat  lAttle  Vio,  left  Cincinnati  and  ran  down  as  far  as  Greens  Landing,  496  miles 
below  Pittsburg,  and  commenced  and  continued  the  removal  of  reported  obstmo- 
tions  between  this  point  and  Pomeroy.  No  obstructions  being  reported  above 
Pomeroy,  the  boats  were  turned  downstream  November  13,  removing  obetnictions 
the  presence  of  which  was  unknown  and  unobserved  on  the  up  trip,  and  also  a  pile 
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of  rook  from  the  head  of  Conoconneqiie  Bar  which  had  been  left  there  by  th«  owners 
of  a  wrecked  stone  boat.  Arrived  at  Cincinnati,  Ohio,  November  18.  On  the  19th  the 
services  of  the  steamer  Fairplay  and  Little  Vio  were  discontinaed  and  they  were 
tnmed  over  to  their  owners  and  their  hire  stopped. 

Bnags  removed nnmber..  118 

1  rock  pile cubic  yards..    90 

Snags  removed tone..  441 

Removal  of  wharf -hoat  wreck  at  Mount  Vernon,  Jnil.— From  December  22  to  SO;  1897, 
inclusive,  Floyd  McMeans,  mate  of  the  snag  boat  B,  A.  Woodruff  and  two  men  sent 
Item  Cincinnati,  with  three  men  employed  at  Monnt  Vernon,  removed,  by  blast- 
ing, the  large  city  wharf-boat  wreck  snnk  on  the  pnblio  landing  at  that  place. 
In  removing  this  wreck,  480i  ponnds  of  Hercnles  x>owder,  in  116  eicplosions,  was 
expended. 

Bemocal  oforane-boat  wreck  at  Mou/nt  Vernon,  Ind. — From  Jane  IS  to  20, 1898,  indn- 
sive,  Mate  McMeans,  and  two  laborers  sent  from  Cincinnati,  Ohio,  to  Monnt  Vernon, 
Ind.,  with  two  other  men  employed  there,  removed,  by  blasting,  the  wreck  of  a  sunken 
erane  boat  which  had  been  long  complained  of  by  river  men  as  a  serious  obstruction 
to  navigation.  Expended  862  pounds  Hercules  powder,  in  88  explosions,  in  the 
removal  of  this  wreck. 

Time, 

In  commission  March  5  to  12  and  May  21  to  October  81, 1897—  Bi^ys- 

At  work  and  running,  including  three  Sundays 103 

At  Cincinnati,  making  repairs,  taking  stores,  and  waiting  a  rise 40 

At  Paducah  waiting  a  fall  in  the  river 5 

Sundays  tied  up 21 

Holidays  laid  up 3 

172 

In  ordinary : 

January  1  to  March  4  and  March  13  to  April  6, 1897 88 

November  1  to  December  31, 1897 61 

149 

Annual  repairs,  April  7  to  May  20, 1897 44 

Total  days 366 

Daring  the  working  season  of  1897  the  snag  boat  traveled  4,039^  miles. 

Obstructions  removed  during  1897  by  the  U.  S.  snag  boat  E.  A,  Woodruff:  623 
snags,  4,225  tons;  85  piling;  29  pieces  square  timber  and  27  boards;  1  steamer,  Sid- 
ney Dillon;  1  steamer,  B.  S,  Rhea;  1  steamer,  Scotia;  1  steamer,  Longfellow;  1 
steamer,  Peanki$haw  No.  108;  1  steamer,  Kate  Timmonde;  2  steamer  hulis  (names 
unknown);  19  coal  boats,  barges,  and  flats;  1  sand  boat;  1  stone  boat;  1  brick 
boat :  1  steamboat  shaft ;  2  boilers,  steam  and  mud  drum  attached,  steamer  Veeper; 
1  rudder ;  3  pieces  coal-barge  wrecks;  5  rocks,  70  cubic  yards;  2  drift  piles,  250  cubic 
yards;  18  breaks  dragged  over;  1  grounded  boat  assisted. 

Snags  of  60  tone  and  over  removed  and  their  location  at  ike  time  of  removal. 


Plaoe. 


MUe8b«- 

low  Pitts. 

Tons. 

boi^. 

^ 

68.800 
5L300 

27? 

76.063 

865 

66.088 

^ 

68.666 
59.800 

750^ 

58.660 

760 

51.480 

760 

75.420 

760 

60.400 

761i 

63.066 

7m 

125.106 

77lJ 

74.610 

780 

52.333 

8621 

108.960 

Sunflflh  Ripple 

Channol  below  Mill  Creek 

CbAnnel  front  Shiveleys  Landing 

Ghanoel  above  old  inoath  Scioto  Biver 

Channel  firont  Wycofit  Landing 

Channel  front  Crawfish  Creek 

Channel  frt>nt  Rock  Springs  Distillery 

Do 

Do 

Do 

Channel  tront  Mnds  Landing 

Channel  front  Three  Mile  Island 

Do 

Channel  front  Posey  Landing 

Channel  front  Lamberts  Landing 


Bespectftilly  submitted. 


MiJ.W.  H.  BiXBY, 

Corps  of  Engineer;  U,  8.  A. 


W.  H.  Christian, 
Master  U.  8,  snag  boat  E,  A,  Woodruff. 
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F  F  3. 

OPERATING  AND  CARE  OF  DAVIS  ISLAND  DAM,  OHIO  RIVER,  NEAR 
PITTSBURG,  PENNSYLVANIA. 

The  lock  and  Ghanoine  dam  were  in  good  condition  through  the  year 
and  caased  no  interruption  to  navigation. 

The  new  lock  gates,  pat  in  operation  during  the  last  fiscal  year,  have 
proved  successful,  except  the  valve-operating  device,  which  requires 
some  modification  to  make  it  work  eaHUy.  Two  boilers  were  fitted  up 
and  put  in  place  to  provide  additional  steam  for  the  lock-gate  engines. 

It  is  found  that  the  following  works  at  this  locality  are  in  very  bad 
condition  and  will  require  renewal:  The  fixed  timber  dam,  between 
Davis  Island  and  the  south  bank;  the  guide  walls  of  lock,  and  the 
water  tanks  used  in  storing  water  for  operating  hydraulic  valve-jacks. 
A  dike  is  also  required  to  close  a  made  channel  on  Davis  Island. 

The  dam  was  raised  6  times  and  lowered  5. 

Commercial  statistics  for  this  work  are  included  in  those  relating  to 
the  Ohio  Kiver  proper. 

The  work  has  been  under  the  efficient  supervision  of  Mr.  William 
Martin^  resident  engineer,  whose  report  is  appended. 


Operating  and  care  of  Davie  Island  Dam,  Ohio  River,  near  Pittahwg,  Pa. 

The  following  is  a  statement  of  the  amounts  and  dates  of  all  allotments  for  this 
work: 

300.00 
253.82 
459.02 
450.00 
661.54 
531.57 
200.00 
898.62 
400.00 


August  3,1885 $5,865.00 

July  10,1886 12,015.00 

January  28, 1887 6,700.00 

July  1,1887 12,355.00 

February  25, 1888 3,500.00 

July  11, 1888 18,015.00 

August  20, 1889 12,073.00 

May  14,1890 2,000.00 

July  17, 1890 14,752.00 

Ootober7,1890 14,800.00 

July  10,1891 10,338.00 

July  21, 1892 11, 881. 48 


June  27, 1893 $1, 

July  22, 1893 12, 

July  18,1894 12, 

May  25,1895 

July9,1895 30, 

July  28, 1896 15, 

May  17,1897 1, 

July  23, 1897 9, 

November  20,1897 


Total 208,399.05 


Detailed  aiaiemeni  of  expenditures  for  operating  and  eare  of  oanale  and  other  toorhs  of 
navigation  applied  to  Davie  Island  Dam,  Ohio  Miver,  during  the  fiscal  year  ending 
June  SO,  1898, 


No.  of 
Youcher. 


To  whom  paid. 


For  what  paid. 


Amount. 


48 
74 
112 
US 
114 
116 
122 
124 
126 
126 
127 
128 
13B 
130 
186 
142 


Jvly,  1897. 

Payzon 

The  C.  F.  Bradley  Co 

AndrewJ.  Morse  ft  Son , 

HnlingsBros 

do. 

The  Freedom  Oil  Works  Ck> 

The  Central  District  and  Printing  Telegraph  Co. 

H.Turk , 

L.  C.  Bodihangh 

L.K.Gabler 

A.F.MoGowac 

Cha«.  D.  Gillespie 

J«»hn  C.  O'Donnell,  pofltroaster , 

W.  B.Rodgers 

E.  G.  Canghcv  ft  Co 

"^Alexander  McClnre  Co , 


Service 

Letter-copybook 

Diving  dress 

Sand  and  gravel 

Hireof  flatboats 

Oil 

Rent  of  telephone 

iServioe 

....do 

....do..r^. 

....do 

.do 

Bent  of  postofBce  box. 

Coal 

Cement 

Oak  and  pine  lumber. . 


$603.88 

2.00 

40.75 

183.38 

64.00 

6.04 

142.50 

2.80 

3.20 

3.20 

8.00 

7.50 

2.00 

121.23 

42.25 

30.00 
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Detailed  statement  of  expenditures  far  operating  and  care  of  canal*  and  other  toorfca  ef 
navigation  applied  to  Davis  Island  Dam,  Ohio  Miver,  etc. — Continued. 


Ko.  of 
Toachor. 


To  whom  paid. 


ITor  whftt  paid. 


Amoani. 


143 
144 
150 
154 
172 


SI 
61 
62 
68 
119 
126 
186 
189 
190 
192 
967 
268 
S70 


148 
152 
158 
164 
156 
186 


88 

188 
189 


1 
120 
123 
P125 
130 
134 
177 
185 
191 
210 
220 
282 
262 


19 
44 

100 
123 
186 
169 


JtUy,  1697— ConUnned. 

CMkey  Boat  Store  Supply  Co 

BeUevne  and  Qlenfleld  Nataral  Qaa  Co. . 

The  Western  Union  Telegraph  Co 

W.aBodgera , 

Thomaa  Carlin'a  Sona 


Material 

lifatoralgaa 

Teleenuns 

Semoe 

Service  and  material. . 


$10.79 

87.50 

9.62 

300.00 

117.40 


Total. 


1,826.40 


Payroll 

Samnel  McKnight 

The  Central  Diatriot  and  Printing  Telegraph  Co. 

MlkeConghlln 

Edward  Roberta 


Servloe 

Material,  etc. 
Telesrama... 

Service  

...do 


Total. 


September,  18S7. 

Payroll 

A. 'F.  MoQowaD 

Baker  Chain  and  Wagon  Iron  Mauafaotaring  Co, 

J.  &H.PhUlip8 

The  C.  F.  Bradley  Co 

Alexander  McClure  Go 

Wm.  6.  Johnston  4t.Co 

The  Freedom  Oil  Works  Co 

Caskey  Boat  Store  Supply  Co 

W.  B.  Bodgers 

Samuel  MoKnlght 

Soaife  Foundry  and  Machine  Co.,  Limited 

W.  W.  Lawrence  &  Co 


Serdoe 

....do 

Iron  chain 

Duck  and  leather  belt . 

Letter  file 

Pine  lumber 

Blank  forms,  etc 

Oil 

Material,  etc 

Towaee 

Saw  blades,  etc 

Spur  wheela 

Paint 


Total. 


October,  1897, 


Payroll 

Samuel  McSJiight 

Bellevue  and  Glenfleld  Natural  Gas  Co. 

Chas.  D.  Gillespie 

L.K.Gabler 

L.  C.  Hodibaugh 

H.Turk 

John  C.  O'Bonnell,  postmaster 


Servloe 

Gauge  fflasses,  etc 

Natunilgas , 

Service 

do 

.....do 

do 

Bent  of  post-ofKoe  box. 


Total. 


Kovember^  1897, 

Payrrtl 

The  Western  Union  Telegraph  Co 

TheCentralDiatriot  and  Printing  Telegraph  Co. 


Servioe 

Telegi 


Total.. 


Deeenibtr^  1897. 


PayroU 

Thomas  Carlin's  Sons... 
W.  A.  Buntiug  &  Son.. 

Wm.H.Bixby 

Wm.  Q.  Johnston  ScCo. 

Samuel  MoKnight 

Thomas  Carlin's  Sons.. 


Caskey  Boat  Store  Supply  Co , 

Wilson  Snyder  Manufacturing  Co. . 

H.Turk 

L.C.Rodibaugh 

L.K.Gabler 

Chas.  D.  Gillespie 


Servioe , 

Service  and  material., 

Bubber  stamps 

Mileage 

Stationery , 

Material,  etc 

Servioe  and  material.. 

Oil , 

Piston  rod,  etc 

Servioe 

.....do 

do , 

do , 


Total.. 


JantUFry,  1898. 

Payroll 

James  Bowman 

Belle vne  and  Glenfleld  Natural  Gas  Co 

Thomas  Carlin's  Sons 

The  Central  District  and  Print  lug  Telegraph  Co 
Western  Union  Telegraph  Co 


Servioe , 

Gas  lamps , 

Natural  gas 

Nipple 

Rent  of  telephone.. 
Telegrams. 


700.00 

13.10 

8.00 

1.80 

17.48 


740.96 


440.00 

8.60 

06.94 

1.51 

.90 

126.76 

12.20 

0.30 

46.09 

5.00 

2.60 

47.06 

80.83 


822.58 


642.59 
1.00 
87.50 
45.00 
18.40 
18.40 
18.40 
2.00 


888.8 


440.00 
56.83 
42.60 


539.48 


640.00 

102.44 

2.27 

.61 

2.07 

10.18 

22.77 

4.40 

23.60 

15.00 

15.20 

17.80 

37.50 


983.74 


440.00 

12.10 

87.50 

.63 

142.50 
50.20 


Digitized  by  LjOOQIC 


APPENDIX   P  P — ^BBPOBT  OP  MAJOR   BIXBT. 


2079 


ZhtaUed  Btaiemmi  of  expenditures  for  operating  and  eare  of  oanala  and  other  works  of 
navigation  applied  to  Davie  Island  Dam,  Ohio  Ewer,  etc. — Continaed. 


KOLOf 

▼ODobor. 


To  whom  paid. 


Vor  what  paid. 


Amoont. 


179 
182 


14 
UO 
UO 


10 
60 
106 


80 
61 
88 
126 
131 
138 
176 


Januokryy  id9S— Gontiiined. 

Caskm^  Boat  Store  Sapply  Co 

John  C.  O'Donnell,  poetmaster 


Material,  etc 

Bent  of  poat-offlce  box . 


616.80 
2.00 


Total.. 


FAruairy,1898. 

Payroll 

The  Freedom  Oil  Works  Co 

The  CentralDistriot  and  Printing  Telegraph  Co 


Seryioe  — 

Oil 

Telegrams . 


750.78 


640.00 

7.0B 

81.40 


Total. 


March,  1898. 


PayroU 

The  Mansfield  Manu£Mtnring  Co.,  Limited . 
Thomas  Carlin's  Sons 


Service , 

Pipe  and  fittings , 

Serrlcea  of  maohinist. , 


T^rtal.. 


April,  1898, 


Payroll 

James  Bowman 

Wm.  H.  Bixby 

Bellevae  and  Glesfield  Natoral  Gas  Co  . 

Jos.  Richbaum  &  Co 

John  C  0*I>onnell,  postmaster 


Sendee 

Lamp  chimneys  and  mantels. 

Mileage 

Natural  gas , 

Keoordbook 

Kent  of  post-office  box 


Total. 


May,  1898, 

Pay  rail 

PaJlman*s  Palace  Car  Co 

Sam*l  G-.  Church  &  Co 

The  Baltimore  and  Ohio  Soathwesteni  Rwy  Co. 
Cook  &  Pair 


Service 

SleepiDg-car  fare 

Services  and  material . 

Transportation 

Lumber 


Total. 


Jims,  1889. 

Payroll 

Baltimore  snd  Ohio  B.  B.  Co. . 
The  Freedom  Oil  Works  Co .. 

Joseph  Woodwell  &  Co 

Chaa.  Manson  Belting  Co 

Wm.  H.Bixby 

T.CMarshi^ 


Service , 

Transportation 

Oil 

Material 

Bnbber  hose  and  packing. 

Mileage !. 

Oak  stain  and  putty 


Total. 


679.09 


440.00 
8.60 
8.00 


451.60 


640.00 

6.60 

25.54 

87.50 

7.75 

2.00 


769.29 


440.00 
4.00 

43.00 
7.35 

50.86 


646.20 


640.00 
7.36 
7.83 
L20 
78.90 
26.84 
1.06 


762.17 


SumnMry  of  expenditures  for  operating  and  care  of  Davis  Island  Dam,  Ohio  Biver,  for 
the  fiscal  year  ending  June  SO,  1898, 

Office  expenses,  snperiutendence,  and  oontingenoies $1, 416. 77 

Labor 5,499.82 

Fuel 383.73 

Expenses 938.86 

Repairs 1,265.60 

Total 9,504.68 


bbport  op  mr.  william  martin,  resident  bnginbeiu 

United  States  Engineer  Office, 

BelUmie,  Pa,,  June  SO,  1898. 
Major:  I  hare  the  honor  to  submit  the  following  report  for  operating  and  oare  of 
Davis  Island  Dam,  Ohio  River,  for  the  fiscal  year  ending  June  30, 1898: 

The  new  lock  gates,  which  are  of  the  caisson  type,  are  built  of  steel  and  have  been 
in  operation  one  year.    These  gates  replaced  wooden  ones,  which  were  in  use  twelve 
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yean  and  badly  decayed.  Parts  of  the  desiffn  in  the  old  gates  were  found  defectiTe, 
and  they  were  omitted  in  the  new  ones.  The  practical  operation  of  the  new  gates 
has  met  our  anticipations,  except  the  mechanism  for  operating  the  valves,  which 
requires  some  modification  to  make  them  work  with  facility.  When  the  gates  were 
first  put  in  operation  they  worked  stiflSy,  but  now  that  the  joumalB  have  adjusted 
themselves  to  their  bearings,  they  work  freely.  The  steam  capacity  of  both  the  upper 
and  lower  lock-gate  engines  was  increased  by  an  additional  boiler  for  each  gate. 
These  boilers  were  on  hand  and  were  no  additional  cost  to  the  United  States.  The 
lock-gate  engines  and  other  operating  machinery  of  the  look  are  in  good  condition. 

The  Chanome  and  bear-trap  movable  dams  have  been  in  good  condition  through- 
out the  year.  No  repairs  were  necessary,  and  there  were  no  delays  to  navigation  from 
any  cause  in  connection  therewith. 

The  fixed  dam  between  Davis  Island  and  the  south  bank  of  the  river  was  bnilt  in 
1883,  to  cut  off  the  water  from  passing  down  the  back  channel.  It  is  a  timber  dam, 
457  feet  long,  and  is  composed  of  frames,  or  bents,  placed  5  feet  apart,  with  the  faces 
planked  close.  The  upper  face  has  an  inclination  of  30  degrees  and  the  lower  face 
of  60  degrees  with  the  horizontal ;  the  interior  is  filled  with  stone.  The  dam  has  been 
built  fifteen  years,  and  in  many  of  its  parts  is  greatly  deteriorated.  The  principal 
members  of  the  structure  are  so  rotten  that  bolts  or  spikes  will  no  longer  hold.  The 
timber  cribs  at  each  end  of  the  dam  are  also  decaying  and  falling  into  the  river.  It 
will  be  necessary  to  reoonstruot  this  dam  in  another  year. 

The  guide  walls  of  the  lock  are  undergoing  the  natural  deterioration ;  both  the 
upper  and  lower  walls  are  in  bad  condition.  As  cited  in  the  last  Annual  Report, 
nothing  short  of  an  entire  renewal  would  justify  any  expenditure. 

The  water  tanks  used  for  storing  water  for  operating  the  hydraulic  valve-jaoks  and 
for  other  purposes  have  been  built  for  thirteen  years.  The  timber  of  the  supports 
has  become  very  much  decayed,  so  much  so  as  to  endanger  the  safety  of  the  struc- 
ture. When  the  tanks  are  full  there  is  a  head  of  62  feet,  which  does  not  give  suffi- 
cient power  when  the  head  on  the  lock  valves  exceeds  5  feet.  The  tanks,  however, 
can  only  be  carried  about  half  full,  as  it  is  not  considered  safe  to  fill  them.  We  can 
operate  them  about  another  year,  when  it  will  be  advisable  to  substitute  an  accu- 
mulator instead  of  erecting  similar  tanks,  both  on  account  of  the  lack  of  head  and 
the  cost  of  plant. 

The  waters  from  the  ravine,  oi>posite  the  upper  gate  recess,  are  conducted  under 
the  railroad  tracks,  through  a  3-ioch  by  4-inch  rectangular  culvert,  discharging  in 
the  inclosure  back  of  the  upi>er  guide  wall.  This  culvert  is  inadequate  to  carry  the 
contents  of  the  run,  and  in  times  of  heavy  rains  it  becomes  choked  by  debris  which 
is  carried  from  the  ravine.  Eventually  the  inclosure  back  of  the  guide  wall  will 
become  filled  up,  and  some  plan  should  be  devised  to  carry  the  waters  of  this  run 
into  the  river  through  the  wall. 

On  Davis  Island,  fronting  the  main  channel,  and  about  200  feet  above  the  dam,  an 
excavation  was  made  for  procuring  material  for  cofi'erdam  during  the  construction 
of  the  dam.  This  excavation  has  been  oonvert<ed  into  a  channel,  and  during  stages 
of  10  feet  and  upward  it  forms  an  island.  This  channel  should  be  closed  by  a  dike, 
to  prevent  further  deepening  and  to  reclaim  the  land.  An  item  has  been  inserted 
in  the  annual  estimate  for  this  purpose. 

The  supply  of  natural  gas  for  fuel  and  light  has  been  received,  as  heretofore,  from 
the  Belle  vue  and  Glen  field  Natural  Gas  Company,  at  the  same  rate  paid  for  several 
years. 

The  maneuvers  of  the  dam  have  been  as  follows :  The  dam  was  down  at  the  begin- 
ning of  the  fiscal  year,  was  raised  June  12,  lowered  July  20,  raised  August  4,  low- 
ered August  18,  raised  August  21,  lowered  November  16,  raised  November  23,  lowered 
November  27, 1897,  and  raised  June  2,  lowered  June  15,  and  raised  June  17,  1898. 

Respectfully  submitted. 

William  Maktin,  Betident  Engineer, 

Maj.  W.  H.  BixBY, 

Carps  of  Engineers,  U,  S.  A, 


F  F4. 
MOVABLE  DAMS  IN  OHIO  RIVER. 

For  the  projects  aod  operations  for  these  works  reference  is  made  to 
the  Annual  Keports  of  the  Chief  of  Engineers  for  1891,  page  2354; 
1896,  page  2100;  1897,  page  2358. 

Movable  Dam  No.  6j  near  Beaver,  Pa.— Work  on  the  navigable  pass 
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at  the  beginning  of  the  year  was  in  prop^ress  under  contract  with  Hul- 
inga  Brothers,  of  Pittsburg,  Pa.,  approved  April  29,  1897,  for  the  con- 
struction of  the  Cliaiioine  dam  and  masonry  pier.  The  cofferdam, 
b(»gun  June  2, 1897,  which  had  been  planned  to  inclose  the  entire  work, 
was,  by^rder  of  June  30  from  the  Chief  of  Engineers,  reduced  in  length 
125  feet,  in  order  to  increase  the  cliannel  way  to  the  width  considered 
requisite  by  coal  and  tow  boat  interests  for  safe  navigation.  This 
change  necessitated  the  removal  of  some  piling  and  a  stone  crib  already 
placed  and  the  rebuilding  of  the  crib. 

Excavation  for  foundation  was  begun  in  August,  followed  by  pile 
driving  for  grillage.  Excavation  to  the  required  depth  disclosed  a 
stratum  of  loose  gravel,  which  was  considered  unsafe  for  foundation, 
and  sheet  piling  was  accordingly  driven  on  the  upstream  side  to  a  depth 
of  15  feet  below  bottom  reference  of  the  concrete  foundation. 

The  work  was  continued,  interrupted  by  much  delay  in  receipt  of 
materials,  until  the  middle  of  November,  when  high  water  made  it  nec- 
essary to  flood  the  cofferdam  and  suspend  operations.  (7p  to  this  date 
there  had  been  completed:  The  excavation  for  foundations,  about  500. 
feet  of  sheet  piling  on  upstream  face  of  concrete,  extension  of  concrete 
for  336  feet  to  a  height  of  6  inches  below  the  snbsleepers,  setting  of  193 
anchor  bolts,  and  driving  of  all  piling  for  grillage,  the  placing  of  all 
joists,  and  of  nearly  all  cap  timbers.  At  this  time  the  indifference  and 
delay  of  the  contractor  had  become  so  serious  that  it  was  manifestly 
necessary  to  resort  to  the  provisions  of  paragraph  106  of  the  contract, 
whereby  the  officer  in  charge  is  empowered  to  employ  men  and  pur- 
chase materials  in  order  to  '^put  the  work  in  proper  advancement  or 
condition."  Pursuant  to  authority  granted  by  the  Chief  of  Engineers, 
under  date  of  November  15, 1897,  this  course  was  adopted,  but  owing 
to  the  prevalence  of  high  water  little  was  accomplished.  On  November 
18  an  execution  by  outside  parties  was  issued  on  the  c(mtractor's  prop- 
erty. A  few  days  later  he  made  an  assignment,  and  nothing  has  since 
been  done  by  him. 

Operations  by  the  Government  were  resumed  in  April,  1898,  and  at 
the  close  of  the  year  125  wickets  had  been  completed,  a  large  quantity 
of  timber  ])repared  for  the  foundation  when  ready,  320  feet  of  coffer- 
dam, carried  away  by  winter  floods,  replaced,  and  all  preparatory  work 
on  operating  machinery  completed. 

Work  on  the  lock  dnring  the  year  was  done  largely  by  hired  labor, 
and  consisted  of  completing  all  timber  facing  on  the  lower  guiding  wall 
and  for  a  height  of  5  feet  on  the  upper  wall,  a  small  quantity  of  con- 
crete work,  and  a  flight  of  stone  steps.  Work  on  dredging  the 
approaches  to  the  lock  was  carried  on  until  stopped  by  high  water  in 
December,  the  excavated  material  being  deposited  in  the  guiding-wall 
inclosures. 

With  the  view  of  completing  the  entire  movable  part  of  the  dam 
during  the  present  working  season  a  project  was  submitted  June  9, 
1898,  modifying  a  project  approved  July  27, 1897,  for  the  weirs  to  close 
the  remaining  360  feet  of  river  between  the  Ohanoine  dam  and  the 
al)utment  on  the  left  bank  by  the  substitution  of  one  span  of  A-frame 
dam  for  one  of  the  three  bear- trap  dams  therein  authorized.  By  Special 
Order  No.  12,  Headquarters  Corps  of  Engineers,  dated  June  16,  1898, 
this  subject  was  referred  to  a  Board  of  Engineer  Officers  for  considera- 
tion, whose  report  now  awaits  action  by  the  De]>artment. 

The  commercial  statistics  relating  to  this  work  are  included  in  those 
for  the  Ohio  Kiver. 
SNa  98 131 
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Summaries  of  the  work  done  and  its  cost,  both  by  contract  and 
under  charge  of  this  office,  are  given  below. 

Movable  Dams  No8. 2^ «?,  4^  and  5. — At  the  beginning  of  the  year  the 
land  for  Dam  No.  2  and  part  of  that  for  No.  4  had  been  purchased. 
Since  that  date  the  acquisition  of  all  land  required  for  sites  bas  been 
completed  except  one  tract  of  1.5  acres  at  No.  5,  which  awaits  approval 
of  deed  by  the  Department  of  Justice,  and  one  tract  of  0.141  acre 
obtained  by  condemnation  proceedings,  the  award  for  which  also  awaits 
approval. 

Under  the  appropriation  of  $400,000  contained  in  the  sundry  civil 
act  approved  June  4, 1897,  a  project  was  approved  by  the  Secretary  of 
War  July  28, 1897,  for  the  construction  of  Lock  No.  2,  discarding  the 
proposed  batter  of  lock  walls.  Subsequently  the  Chief  of  Engineers 
stated  that  Congress,  by  its  action  with  reference  to  Dams  ^-5,  in- 
tended that  continuing  contracts  covering  the  entire  work,  to  the 
extent  permitted  by  the  limit  of  contract  fixed  by  law,  should  be 
arranged  for  immediately,  and,  as  the  locks  and  dams  were  of  differ- 
ent classes  of  work,  it  was  permissible  to  make  contracts  for  the  locks, 
to  be  followed  by  contracts  for  the  dams  as  soon  as  plans  and  specifi- 
cations could  be  prepared,  and  he  therefore  directed  that  the  specifica- 
tions for  Lock  No.  2  be  modified  to  include  Locks  3,  4,  and  5.  Pursu- 
ant to  these  instructions,  proposals  for  the  construction  of  the  four 
locks  were  opened  October  26, 1897,  and  a  contract  for  each  awarded 
to  Eigenmann  &  Hollerbach  and  Eichel  &  Arnold,  of  Evansville,  Ind. 
As  the  titles  to  the  sites  at  No.  3  and  No.  5  are  incomplete,  no  work 
has  been  done  on  these  locks.  On  Nos.  2  and  4  work  was  commenced 
in  April  by  the  erection  and  placing  of  plant.  The  cofferdam  at  No.  2 
was  begun  in  April  and  that  at  No.  4  in  May.  At  the  former  a  stratum 
of  solid  rock  was  discovered,  and  pile  driving  was  consequently 
discontinued. 

At  the  end  of  the  year  the  material  expended  on  these  works  and  its 
cost  is  as  follows: 

Chanoine  dam, —  Work  under  oontraot  of  Hulings  Bro$. 

Framing  timber linearfeet..  1,196 

Temporary  piling '. do 4,606 

Permanent  piling do 16,590 

Air  conduit do 325 

Electric  conduit do 320 

Earth  tilling cubic  vardfl-.  8,632 

Stone  filling do 2,470 

Common  excavation do 6,910 

.Concrete do 2,4S3 

Sheeting feet  B.  M..  28,500 

Sheet  piling do 33,718 

Timber  in  permanent  coustmetion do 141,464 

Screw  and  drift  bolts pounds..  57,118 

Cast-iron  washers do 9,737 

The  cost  of  the  above  work  was  $40,375.79. 

Look  No,  6. — Work  under  agreement  with  W,  B,  Rodger: 

White-oak  timber  furnished  and  erected feet  B.M..    3,588 

White-oak  timber  erected do 61,612 

Driftbolts pounds.-    4,626 

Screw  bolts  and  washers do 1,173 

Sawed  stone  for  steps square  feet..        144 

Portland  concrete cubic  yards..         42^ 

Gravel  excavation .* do 7,863 

The  cost  of  the  above  work  was  $5,355.37. 

The  cost  of  the  work  doue  by  Eigenmann  Sl  Hollerbach  and  Eiohel  &,  Arnold,  on 
Locks  Nos,  2  and  4,  was  $1,925.22.  ,    V^^^l^ 
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Temporary  buildings  for  use  as  offices  at  these  sites  have  been  con- 
tracted for  at  a  cost  of  abont  $457  for  No.  2  and  9482  for  No.  4. 

This  work  has  been  carried  on  with  great  thoroughness  and  efficiency 
by  Mr.  William  Martin,  resident  engineer,  whose  report,  giving  the  prog- 
ress of  the  work  in  detail,  is  herewith  api)ended. 

Money  statements. 

CONSOLIDATXD. 

July  1,  1897,  balance  unexpended $8S2yS20.37 

Amouut  appropriated  by  sundry  civil  act  approved  July  1, 1898 595, 000. 00 

1,427,820.37 
Jane  30, 1898,  amount  expended  during  fiscal  year 9C,  188. 90 

July  1,  1898,  balance  unexpouded 1,337,631.47 

July  I,  1898,  outstanding  liabilities $7,781.13 

July  1,  1898,  amount  covered  by  uncompleted  contracts....  882, 125.41 

889,906.54 

July  1,  1898,  balance  available 447, 724. 93 


^Amount  (estimated)  required  for  completion  of  existing  project 1, 975, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1900 600,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

DAMS  2,  3,  4,  AND  5. 

July  1, 1897,  balance  unexpended $429,948.61 

Amount  appropriated  by  sundry  civil  act  approved  July  1, 1898 595, 000. 00 

1,024,948.61 
Jane  30, 1898,  amount  expended  during  fiscal  year 24, 169. 07 

July  1,  1898,  balance  unexpended 1,000,779.54 

July  1,  1898,  outstanding  liabilities $676.83 

July  1, 1898,  amount  covered  by  uncompleted  contracts. . ..  823, 305. 70 

823,982.68 

July  1,  1898,  balance  available 176,797.01 


'Amount  (estimated)  required  for  completion  of  existing  project 1, 975, 000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1900 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  ^  1^7. 

DAM  NO.  6. 

July  1,  1897,  balance  unexpended $402,871.76 

June  30,  1898,  amount  expended  during  fiscal  year 66, 019. 83 

July  1,  1898,  balance  unexpended 336,851.93 

July  1, 1898,  outstanding  liabilities $7, 104.30 

July  1, 1898,  amount  covered  by  uncompleted  contracts 58, 819. 71 

65,924.01 

July  1, 1898,  balance  avaUable 270, 927. 92 

The  following  is  a  statement  of  the  amount  and  date  of  all  appro- 
priations for  tMs  work : 

September  19,  1890,  construction  of  Lock  and  Dam  No.  6 $250,000 

July  13,  1892,  construction  of  Look  and  Dam  No.  6,  and  purchase  of  land 
for  No.  2 •100,000 

*  The  bill  provides  that  so  much  of  this  money  as  may  be  necessary  may  be  used  in 
making  survey  for  location  of  Dam  No.  2,  and  acquiring  title  to  the  lana.  The  sur- 
ny  hAs  been  made  and  the  land  porohased.  j 
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AngDst  18, 1894,  coDstrnction  of  Lock  and  Dam  No.  6 $75,000 

March  2, 1895,  constraction  of  Lotrk  and  Dam  No.  6 150,000 

Jane  3, 1896,  coii8tra<;tion  of  Lock  and  Dam  No.  H 25.000 

June  3,  18i^6,  constraction  of  Locks  and  Dams  Nos.  2,  3,  4,  and  5,  and  par- 
chase  of  land  for  No8.  3,4,  and  5 *  30, 000 

June  4,  1897,  construction  of  Dams  2,  3,  and  4 400,000 

Jane  4,  1897,  coustrnctiou  of  Dam  No.  6 300,000 

July  1,  1898,  continuing  construction  of  Dams  2,  3,  4,  and  5 595, 000 

Total 1,925,000 

June  3, 1896,  authorizes  contracts  for  complete  construction  of  Dams  Nos. 

2,  3,4,5,  and  6 2,325,000 

June  4,  1897,  modifies  above  in  relation  to  Dams  Nos.  2,  3,  4,  and  5,  and 

authorizes  contracts  for  partial  construction  up  to 2, 000, 000 

Jbatraet  of  proposaU  far  oomtruciing  Locks  Nos,  f,  S,  4,  and  5,  Ohio  River^  received  in 
reeponee  to  adverixeeiMnt  dated  September  SS,  1897 ^  and  opened  at  Cincinnati,  Ohio, 
October  t6, 1897,  by  Maj.  Wm,  H,  Bixby,  Corps  of  Engineers. 

LOCK  NO.  2. 


h 

Name  and  address  of  bidder. 

Cofferdam  (1,500 
linear  feot). 

Piling  (6.118  Unear 
feet). 

Common  excavation 
(53,084 cubic  yards). 

SI 

Prioe. 

Amount. 

Price. 

Amount 

Price. 

• 
Amount 

1 

2 

3 

4 

6 
7 

Jntte  &,  Foley  Co.,  Pittabupfc  Pa . . 

C.  I.  McDonald,  Pittsbarg.  Pa 

Jolly  &.  Harrold,  Beaver  FalU.  Pa. 
The  Smyth  &  Mauford  Contract- 

iDg  Co.,  Point  Pleasant,  W.  Va . . 
Eaiifinan  &  Bstrada,  Pittsburg,  Pa. 
Mcllvain,  Unkefer  Co.,  Pittsburg, 

Pa 

$12.00 
11.50 
15.00 

10.00 
28.00 

18.12 

9.30 
9.87 
12.00 
2.25 
18.00 
12.00 

7.00 

$18,000.00 
17, 250. 00 
22,500.00 

15, 000. 00 
42,000.00 

27,180.00 

18,950.00 
14,805.00 
18, 000.  (K) 
8,375.00 
27,000.00 
18,000.00 

10,500.00 

$0.30 
.29 
.30 

.40 
.37 

.60 

.40 
.35 
.87 
.30 
.40 
.82 

.80 

$1,836.40 
1, 774. 22 
1,835.40 

2,447.20 
2,263.66 

8,670.80 

2,447.20 
2,141.30 
2, 263. 66 
1,835.40 
2,447.20 
1. 957. 76 

1,835.40 

$0.90 
.40 
.55 

.85 
.44 

.55 

.88 
.49 
.40 
.48 
.70 
.40 

.15 

$47,775.60 
21,233.60 
29. 196. 20 

18,579.40 
23.356.96 

29,196uaO 

20,171.92 
26.011.16 
21,233.00 
25.480.32 
37,158.80 
21,238.60 

7,962.60 

8 

Wm.  E.  Hingston,  F.  M.  Sylves- 
ter  «uffalo7N.Y 

9 
10 
11 
12 
13 
14 

William  B.  Bodgers,  Pittobnrg,  Pa. 
Heldmaier  &  Neu,  Chicago,  111. . . . 
Joseph  Gianini,  Pittsburg.  Pa  .... 

I.  V.  Hoag,  Jr.,  Pittsburg,  Pa 

McArthur  Bros.  Co.,  Chicago,  111. . 

Eigenmann  &.  Hollerbaoh,  Eionel 

£  Arnold,  B vansville,  Ind 

^ 

Kame  and  address  of  bidder. 

Concrete  manonry 
(30,726  cubic  yards). 

Ashlar  masonry 
(1,918  cubic  yards). 

Bubble  masonry 
(504  cubic  yards). 

Price. 

Amount. 

Price. 

Amount 

Price. 

Amount 

Jutte  8c  Foley  Co.,  Pittsburg,  Pa.. 

C.  I.  McDonald.  Pittsburg,  Pl 

Jolly  &.  Harrold,  BeaverTalls,  Pa. 

The  Smyth  &.  Mnnford  Contract- 
ing Co.,  Point  Pleasant,  W.  Va  . . 

Kaufman  &E»trada,PiUsburg.  Pa. 

Mcllvain,  Unkefer  Co.,  Pittsburg, 
Pa 

$4.90 
3.75 
5.25 

4.65 

4.70 

4.88 

8.50 
4. 09 
8.40 
6.75 
4.85 
4.85 

8.00 

$150,557.40 
115,222.50 
161, 311. 50 

142,875.90 
144.412.20 

183, 043. 58 

110, 306. 34 
144,104.94 
104.468.40 
176, 674.  60 
149, 021. 10 
133,658.10 

92, 178. 00 

$13.60 
11.00 
10.00 

10.00 
15.00 

12.18 

8.75 
12.90 
13.65 
10.25 
18.00 
12.00 

10.00 

$26,084.80 
21, 098. 00 
19,180.00 

19, 180. 00 
28,770.00 

23.361.24 

16,782.50 
24, 742: 20 
26, 180.  70 
19, 659. 50 
34,524.00 
23, 016. 00 

19,180.00 

$6.75 
4.00 
4.00 

6.00 
5.00 

4.50 

4.00 
5.90 
6.80 
5.50 
9.00 
6.00 

6.40 

$3,402.00 
2,016.00 
2,016.00 

3,024.00 
S,  520. 00 

2,268.00 

2,016.00 
2,973.00 
8,427.20 
2,772.00 
4,536.00 
8,024.00 

2,721.60 

Wm.  B.  Hingston,  F.  M.  Sylves- 
ter,  BuffaloTN.T 

10 
11 
12 
18 
14 

William  B.  Bodgers,  Pittsburg,  Pa. 

Heldmaier  &  Keu,  Chicago.  In 

Joseph  Gianini,  Pittsburg,  Pa 

I.  V.  Hoag,  jr.,  Pittsburg,  Pa 

MoArthur  Bros.  Co.,  Phicago,  111. . 

Bigenmann  &  HoUerbach.  Biohel 

&  Arnold,  Evansville.  Ind 

*  The  bill  provides  that  $20,000,  or  so  much  thereof  as  may  be  necessary,  may  be 
used  for  purchase  of  sites  for  Dams  Nos.  3,  4,  and  5,  and,  if  not  Hufficient,  so  much 
of  tiie  moneys  heretofore  appropriated  for  Dam  No.  6  as  may  be  requisite  may  be 
used  for  this  purpose. 
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A1i9iract  of  praposaU  far  oonstrucHng  Loeks  N08,  t,  S,  4,  and  By  Ohio  River,  eio, — Cont'd, 


A     1 

Oak  timber  in  per- 

^t 

Coping  masonry 
(1,077  cubic  yards). 

Briok  masonry  (629 

manent  construc- 

Name and  address  of  bidder. 

eubic  yards). 

tion  (388,550  feet 
B.M.). 

6  ^ 

Price. 

Amount 

Price. 

Amount 

Price. 

Amonnt 

1 

Jntte  &  Foley  COm  Pittsbare,  Pa . . 

$25.00 

$26, 925. 00 

$10.00 

$6,290.00 

$32.00 

$12,488.60 

2  ,  C.  L  McDonald,  Pittabnrg,  Pa 

3  '  Jolly  &.Harrold.  Beaver  Falls,  Pa. 

19. 00      20. 463. 00 

7.00 

4,403.00 

27.50 

10,686.18 

15.00  '     16,155.00 

7.60 

4,717.60 

36.00 

18,590.25 

4  ;  The  Smyth  &  Manford  Contract- 

1      iDfc  Co.,  Point  Pleaaant,  W.  Va . . 

20.00 

21, 540. 00 

9.00 

5,661.00 

83.00 

12,822.15 

6     Xanftnan  ^kEstrada.  Pittabarg,  Pa . 

27.50 

29, 617. 50 

8.00 

5,032.00 

40.00 

16,642.00 

7 

Moll  vain,  nnkeferCo.,Pittaburg, 

Fa 

12.81 

18,796.87 

10.12 

6,366.48 

87.18 

14,426.86 

8 

Wm.  £.  HingstoQ,  F.  M.  Sylves 

ter,  BafIklo,N.  7 

16.50 

17.770.50 

7.00 

4,403.00 

80.00 

11, 666. 60 

9 

William  B.  Kodcers.  Pittsbare.  Pa . 

16.90 

18. 201. 30 

12.90 

8, 114. 10 

4.S.OO 

16,707.66 

10     Heldmaier  &Kea,  Chicago,  lU.... 

20.26 

21. 800. 25 

10.15 

6,384.36 

39.30 

16,270.01 

1 1  Joseph  Gianini,  Pittaburg,  Pa  ... . 

12  I.  V.  Hoag, Jr.,  Pittsbarg.Pa 

13  Mo  Arthur  Bros.  Co.,  Chicago,  111 . . 

14  Elffenraaim  &  HoUerbach,  Eichel 

£  Arnold,  EransTille,  Ind 

15.00 

16,  ir.5.  00 

7.96 

6,000.65 

66.00 

21,370.25 

18.00 

19, 386. 00 

15.00 

9,435.00 

60.00 

23,313.00 

18.00 

19, 386. 00 

9.50 

6,975.60 

46.00 

17,878.80 

13.60 

14,647.20 

8.40 

6,283.60 

86.00 

18,987.80 

k 

Pine  timber  in  per- 

Hemlock timber  in 

Gravel  or  earth  flU* 

Name  and  address  of  bidder. 

manent  uon- 
structidn  (48,600 
feetB.M.). 

perinant'Ut    con- 
struction (246.400 
feet  B.  M.). 

ing  (53,000  eubi4 
yards). 

i 

Price. 

Amount. 

Price. 

Amount 

Price. 

Amonnt 

1 

Jutte  &  Foley  Co..  Pittsbnre.  Pa. . 

$35.00 

$1,701.00 

$20.00 

$4. 02A.  00 

$0.60 

$31,800.06 

2  ,  C.  L  McDonald.  Pltt«burg.  I'a 

8  1  JoUy  Sl  Harrold,  Beaver  Tails,  Pa. 

;i7.50 

1,  822.  .50 

20.  00         4, 928. 00 

.25 

13, 250. 00 

33.00 

1, 603. 80 

22.00         5,420.80 

.40 

21,200.00 

4 

The  Smyth  St,  Mnnford  Contract- 

ing Co.,  Point  Pleasant,  W.  Va. . 
Kanfman&Estra^la,  Pittsbarg.Pa. 

35.00 

1, 701. 00 

18.  00         4. 43.^  20 

.40 

21.200.00 

6 

40.00 

1, 944. 00 

30.00 

7,392.00 

.40 

21,200.00 

7 

Mollvain,  UnkeierCo.,  Pittsburg. 

Pa 

30.38 

1, 476. 47 

19.12 

4, 711. 17 

.81 

16, 430. 00 

8 

Wm.  B.  Hingston,  F.  M.  Sylves- 

ter Baifalo,N.  Y 

31.00 

1,506.60 

15.50 

3. 819. 20 

.24 

12, 720. 00 

9 

William  B.  Rodgers,  Pittsburg,  Pa. 
Heldmaier  &.  Nen.  Chicago,  111 ... . 

45.00 

2, 187. 00 

24.  ."iO 

6.036.80 

.59 

31. 270. 00 

10 

36.25 

1, 761. 75 

19.60 

4, 829. 44 

.35 

18, 350. 00 

11 

Joseph  Gianini.  Pittsburg,  Pa 

55.00 

2, 673. 00 

24.00 

6.913.00 

.40 

21, 200. 00 

12 

L  V.  Hoag,  jr.,  Pittsburg.  Pa 

Mc Arthur  Bros.  Co.,  Chicago,  111. . 

Eigenmann  &  HoUerbaoh,  Eichel 

£  Arnold,  Evans ville,  Ind 

50.00 

2, 430.  00 

40.00 

0. 8.'>l{.  00 

.60 

31.800.00 

13 

32.00 

1,565.20 

20.00         4,928.00 

.28 

14, 840. 00 

14 

36.00 

1,749.60 

20.00        4,028.00 

.20 

10,600.00 

t~ 

Framing  timber 

Stone  filling  (2.018 

Cast  iron  (176,083 

^ 

(4,416  Unear  feet). 

cubic  yaids). 

pounds). 

<M  s 

ITianiA  and  uddrosa  of  bidder. 

«2 

AmOIO  WIU  OUIUoBB  U*     VMAMXJtt 

Price. 

Amount 

Price. 

Amount. 

Price. 

Amount 

Jntte  &  Foley  Co.,  Pittsburg,  Pa. . 

C.  I.  McDonald,  IMttsburg.  Pa 

Jolly  &  Harrold,  Bwiver  Falls,  Pa. 

$0.20 

$883.20 

$2.00 

$4, 030. 00 

$0,035         $6,162.91 

.19 

839.04 

2.00 

4, 036. 00 

.0275,        4,842.28 

.12 

629.92 

1.50 

3,027.00 

.03 

6,282.49 

The  Smyth  &  Munl'ord  Contract* 

ing  Co.,  Point  Pleasant,  W.  Va  . . 
Eauftnan  AE-strada,  Pittsburg,  Pa. 
Mcllvaio,  Unkefer  Co.,  Pittsburg, 

.20 

833.20 

3.00 

6,054.00 

.03 

5, 282. 49 

.30 

1, 324. 80 

2.60 

5, 045. 00 

.04 

7,043.82 

Pa :.. 

.18 

794.88 

1.18 

2,280.34 

.031 

5,869.43 

Wm.  E.  Hingston,  F.  M.  Sylves- 
ter,  Buffalo,  N.Y 

.80 

1,324.80 

2.60 

6,046.00 

.082 

6,634.66 

William B.  Rodgeni,  Pittsburg.  Pa. 
Heldmaier  &.  Neu,  Chicago,  ID  .... 

.29 

1,280.64 

2.16 

4,338.70 

.0295 

6,194.46 

10 

.35 

1,545.60 

8.70 

7,466.60 

.03 

6,282.49 

11 

Joseph  Gianini.  Pittsburg.  Pa 

I.  V.lloag, Jr.,  Pittsburg.  Pa 

MoArthur  Bros.  Co.,  Chicago,  Dl . . 

.40 

1,766.40 

2.00 

4, 036. 00 

.025 

4,402.08 

12 

.30 

1,824.80 

2.00 

4,036.00 

.05 

8,804.15 

18 

.26 

1,104.00 

1.86 

8,733.30 

.025 

4,402.08 

14 

Eigenmann  ic  HoUerbach,  Eichel 
£  Arnold,  Svansville,  Ind 

.20 

888.20 

.96 

1,937.28 

.0376.        0,0a8.U 
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Kime  and  addresa  of 
bidder. 


Wrought  iron 
(78,715  ponnda). 


Prioe.     Amoant. 


Stmctaral  ateel 
(194.144  pounds). 


Price.     Amonnt. 


Bolt  holes  (1,000 
linear  feet). 


Prioe.    Amonnt. 


Total 

amonnt  of 

bid. 


Jntte  ft  Foley  Co.,  Pitts- 
burg, Pa 

C.  I.  McDonald,  Pitts- 
burg, Pa 

Jolly  &.  Harrold,  Beaver 
Falls,  Pa 

The  Smyth  Sc  Mnnford 
Contracting  Co.,  Poiut 
Pleasant,  W.  Va 

Kaufknan  &  Estrada, 
Pittsburg,  Pa 

Mcllvain,  uakefer  Co., 
Pittsburg,  Pa 

Wm.  B.  Hingston,  F.  K. 
Sylvester,  Buffalo,  K.  7 . 

William  B.  Rodirers, 
Pittsburg,  Pa 

Heldmaier  &,  Neu,  Chi- 
cago, 111  

Joseph  Gianini,  Pitts- 
bu^,Pa 

L  V.  Hoag,  Jr.,  Pittsburg, 
Pa 

MoArtbur  Bros.  Co.,Chi- 
cage,  HI 

Eigenmann  &  Holler- 
baoh,  Eichel  &  Arnold, 
EvansvUle,  Ind 


$0,035 

$2,755.02 

.0325 

2,558.24 

.035 

2,755.02 

.04 

8,148.60 

.04 

3. 148. 00 

.04 

3, 148. 60 

.032 

2, 518. 88 

.0395 

3,109.24 

.03 

2,36L45 

.025 

1,967.88 

.05 

8,935.75 

.04 

8.148.60 

0375      2,931.81 


$0,045 
.035 
.04 

.04 

.04 

.04 

.032 

.0495 

.07 

.035 

.05 

.035 

.0375 


$8,736.48 
6, 795. 04 
7,765.76 

7, 765. 76 
7,765.76 
7, 765. 76 
6,212.61 
9,610.13 
18,590.08 
6,795.04 
9,707.20 
6,795.04 

7,280.40 


i0.20 
.85 
.40 

.30 
.50 
.20 
.25 
.39 
.50 
.50 
.60 
.25 


$200.00 
350.00 
400.00 

300.00 
500.00 
200.00 
250.00 
390.00 
500.00 
500.00 
600.00 
250.00 

280.00 


$354,506.41 
253.566.55 
318, 495. 64 

291,890.90 
848,877.80 
205,985.18 
238,535.71 
321,218.21 
274,924.58 
321,576.52 
379,315.09 
284,880.48 

205,509.60 


Reoommended  for  award  to  No.  14,  Eigenmann  &,  HoUerbach  and  Eichel  <&  Arnold. 

LOCfK  NO.  8. 


!i 

Name  and  address  of  bidder. 

Cofferdam  (1,500 
linear  feet). 

Piling  (6,118  linear 
feet). 

Ommon    excava* 
tion  (53,084  cubic 
yards). 

Price. 

Amonnt 

Prioe. 

Amonnt 

Price. 

Amount 

1 

a 

8 

7 

Jntte  &  Foley  Co.,  Pittsburg.  Pa . . 

C.  I.  McDonald,  Pittsburg,  Pa 

Jolly  &  Harrold,  Beaver  Falls,  Pa. 

MoBvain-Unkefer  Co.,  Pittsburg, 

Pik 

$10.00 
11.00 
15.00 

26.50 

9.30 
9.87 
12.00 
2.00 
18.00 
12.00 

7.00 

$15, 000. 00 
16,500.00 
22,500.00 

39,750.00 

13, 050. 00 
14, 805. 00 
18,0(»U.00 
3,000.00 
27, 000. 00 
18, 000. 00 

10,500.00 

$0.30 
.35 
.30 

.60 

.40 
.35 
.37 
.33 
.40 
.82 

.30 

$1, 835. 40 
2,141.30 
1, 835. 40 

8, 670. 80 

2,447.20 
2, 141. 30 
2,263.66 
2,018.94 
2,447.20 
1,957.76 

1,835.40 

$0.80 
.40 
.55 

.29 

.38 
.49 
.40 
.50 
.70 
.40 

.15 

$42,467.20 
21,233.60 
29,196.20 

15,394.86 

20,171.92 
26,011.16 
21,233.60 
26,542.00 
87,158.80 
21,283.60 

7,962.60 

8 

9 
10 
11 
12 
18 
14 

Wm.  E.  Hingston,  F.  M.  Sylvester, 
BuffalcN.Y 

William  B.  Bodgers,  Pittsburg,  Pa. 

Heldmaier  &  14eu,  ChioaKO,  111  ... . 

Joseph  Gianini.  I'ittsburg,  Pa 

L  V.  Hoag,  jr.,  Pittsburg,  Pa 

McArthnr  Bros.  Co..  Chicago,  III . . 

Eigenmann  &  HoUerbach,  Eichel 
&  Arnold,  EvansviUe,  Ind 

^ 

Name  and  address  of  bidder. 

Excavation  In  rock 
(1,000  cubic  yards). 

Concre 
(tf0,7: 
>anl 

te  manonry 
26    cubic 

*). 

Ashla 
(1,918  0 

r  masonry 
nbic  yards). 

S" 

Price. 

Amount 

Price. 

Amount 

Price. 

Amonnt 

1 
2 

8 

7 

Jntte  A  Foley  Co.,  Pittsburg,  Pa . . 

C.  I.  McDonald,  Pittsburg,  I'a 

Jolly  A  Harrold,  Beaver  Falls,  Pa. 

Meuvain-Unkefer  Co.,  Pittsburg, 

Pa 

$2.00 
3.00 
2.00 

1.50 

1.50 
L50 
.75 
1.75 
2.00 
2.00 

LOO 

$2,000.00 
3,000.00 
2, 000. 00 

1,500.00 

1,500.00 
1, 500.  00 
750. 00 
1, 750. 00 
2,000.00 
2,000.00 

1,000.00 

$4.50 
8.75 
5.25 

4.11 

8.49 
4.47 
3.30 
5.90 
4.85 
4.80 

3.00 

$138, 207. 00 
115,222.50 
161,811.50 

126,288.86 

107,233.74 
137, 345. 22 
101,395.80 
181,283.40 
149, 021. 10 
132, 121. 80 

92.178.00 

$12.00 
11.00 
10.00 

15.20 

8.75 
12.90 
13.15 
11.00 
18.00 
12.00 

10.00 
/ 

$24,166.80 
21,098.00 
19,180.00 

29,153.60 

16,782.50 
24,742.20 
26,221.70 
21, 09a  00 
84,524.00 
23,016100 

19,180.00 

8 

Wm.  E.  Hingston.F.  M.  Sylvester, 
Buffalo-NrT 

9 
10 
11 
12 
13 
14 

William  B.  Rodgers,  Pittsburg,  Pa. 

Heldmaier  &  Nen,  Chicago,  111 

Joseph  Gianini,  Pittaburg,  Pa 

I.  V.lloag.ir.,  Pittsburg,  Pa 

MoArthnr  Bros.  Co.,  Chicago.  HI . . 

&  Arnold,  EvansviUe,  Ind 

Digitized 

by^V 
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Kame  and  address  of  bidder. 


Rubble  masonry 
(504  cubic  yards). 


Price.     Amount 


Ooping     masonry 


yards). 


cubic 


Price.     Amount 


Briok  masonry 
(629  cubic  yards). 


Price.     Amount. 


Jutte  Sc  Folev  Co., Pittsburg, Pa.. 

C.  I.  McDonald,  Pittsburg.  Pa 

JoUv  &  H a rrold,  Beaver  Fulls,  Pa. 
Mcflvain-Unkefer  (Jo.,  Pittsburg, 

Pa 

Wm.  E.  Hingston,  F.  M.  Sylvester, 

Buffalo.  N.Y 

William  B.  Roclgers.Pittwburc,  Pa. 

Heldmaior  Sc  Neu,  Chicago,  111 

Joseph  G iauini,  Pittsbiirs;.  Pa 

I.V.Hoag,.jr..Pitt«burg,Pa 

McArihur  Bros.  Co.,  Chicago,  111 .. 
£ig«nraann  &  HoUerbach,  Richel 

&  Aruold,  Evansville,  Ind 


$5.75 
4.00 
4.00 

5.00 

4.00 
5.90 
6.30 
6.00 
9.00 
6.00 

5.40 


$2,898.00 
2,016.00 
2, 016. 00 

2. 520. 00 

2. 016. 00 
2,973.60 
3, 175.  20, 
3,  024. 00 
4, 536.  UO 
8,024.00 

2, 721. 60 


$20.00 
19.00 
14.00 

26.20 

16.50 
16. 90 
19.76 
14.00 
18.00 
17.50 

13.60 


$21,540.00 
20. 463.  00 
15, 078  OU 

28, 217. 40 

17, 770. 50 
18, 201. 30 
21, 270. 75 
15, 078. 00 
19, 386.  00 
18, 847. 50 

14, 647. 2Q 


$9.25 

7.00 
7.00 

11.25 

7.00 
12.90 

9.83 

8.00 
15.00 

9.50 

8.40 


$5,818.26 
4.403.00 
4, 403. 00 

7,076.25 

4, 403. 00 
8, 114. 10 
6,183.07 
5, 032. 00 
9,435.00 
5,975.60 

5,283.60 


^1 


Name  and  address  of  bidder. 


Oak  timber  in  per- 
manent construc- 
tion (:t88,550  feet 
B.M.). 


Pine  timber  in  per- 
manent construc- 
tion (48,600  feet 
B.M.). 


Hemlock  timber  in 
permanent  con- 
struction (246,400 
feet  B.  M.). 


Price.     Amount 


Price.     Amount 


Price.     Amount 


Jutte  &  Foley  Co.,  Pittsburg,  Pa  . . 

C.  I.  McDonald,  Pitteburg,  Pa 

Jolly  &  Harrold.  Beaver  Falls,  Pa, 
Mollvain-nnkefer  Co.,  Pittsburg, 

Pa 

Wm.  E.  Hingston,  F.  M.  Sylvester, 

BuffalcN.Y , 

William  B.  Rodgers,Pittsburg,  Pa 
Heldmaier  &  Neu,  (Jhicago,  lU  — 
Joseph  Gianini,  Pittsburg,  Pa 


I.  V.  Hoag,  jr.,  Pittsburg.  Pa 

Mc  A.rthnr  Bros.  Co.,  Chicago,  111 . , 

Eigenmann  Si.  HoUerbach,  Eichel 

£  Amdld,  Evansville,  lod 


$32.00 
29.50 
35.00 

40.00 

30.00 
43.00 
38.80 
55.00 
60.00 
46.00 

80.00 


$12.4.<{3.60 
11,462.23 
13, 590. 25 

15, 542. 00 

11,656.50 
16, 707. 65 
15, 075. 74 
21, 370. 25 
23,313.00 
17,873.30 

18,987.80 


$32.00 
35.00 
33.00 

32.50 

81.00 
45.00 
35.75 
55.00 
50.00 
32.00 

86.00 


$1, 555. 20 
1,701.00 
1,608.80 

1.579.60 

1,506.60 
2, 187. 00 
1, 737. 45 
2, 673. 00 
2, 430. 00 
1,555.20 

1.749.60 


$18.00 
20.00 
22.00 

20.00 

15.50 
24.50 
19.10 
24.00 
40.00 
20.00 

20.00 


$4,435.20 
4,928.00 
6,420.80 

4,928.00 

3,819.20 
6, 036. 80 
4,706.24 
6,913.60 
9,856.00 
4, 928. 00 

4.928.00 


Kame  and  address  of 
bidder. 


Gravel  or  earth 
filling  (5:^,000 
cubic  yards). 


Framing  timber 

(4,416  linear 

feet). 


Price.  Amount 


Price.  Amount 


Stone  filling 
(2,018  cubic 
yards). 


Price.  Amount 


Cast  iron 
(176,083  pounds). 


Price.    Amount. 


Jutte  &  Foley  Co.,  Pitts- 
burg, Va  

C.  I.  McDonald,  Pitts- 
burg. Pa 

Jolly  &,  Hairohl,  Beaver 
Falls,  Pa 

Mcllyain  -Unkefer  Co., 
PittMburg,Pa 

Wm.  E.  Hingston,  F.  M. 
Sylvester.BuifalcN.Y. 

William  B.  Kodgers, 
Pittsburg,  Pa 

Heldmaier  &.  Keu,  Chi- 
cago, 111  

Joseph  Gianini,  Pitts- 
burg, Pa 

I.  V.  Hoag,  Jr.,  Pitts- 
burg. Pa 

McArthurBros.  O.,  Chi- 
cago, ill  

Kigenniann  &  HoUer- 
bach, Eichel  &  Arnold, 
Evansville,  Ind 


$0.50  $26, 500. 00 


.35 
.40 
.49 
.24 
.59 
.35 
.55 


18, 550. 00 
21.200  00 
25,970.00 
12, 720. 00 
31,270.00 
18, 5.')0. 00 
29,150.00 
31,800.00 
14,840.00 

.20,  10,600.00 


$0.20 
.19 
.12 
.18 
.30 
.29 
.85 
.38 
.30 
.26 

.20 


$883.20 

839.04 

529.92 

794.88 

1,324.80 

1.280.64 

1,545.60 

1,678.08 

1,824.80 

1, 104. 00 

883.20 


$2.00 
2.00 
1.25 


I 


$4,036.00 
4,036.00 
2, 522. 50 


2.19  4,419.42 

2.50  6,045  00 

2.15  4.838.70 

8.00  6,064.00 

2.60  6,045.00 

2.00  4,036.00 

L50'  8,027.00 


$0.03 
.0275 
.03 
.0325 
.032 
.0295 
.03 
.025 
.05 


.08,    1,087.28     .0376 


$5,282.49 
4,842.28 
5,282.49 
5,722.70 
5,634.66 
5,194.45 
6,282.49 
4,402.08 
8,804  15 
4,402.08 

6,608.11 


Digitized  bt' Google 
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Name  and  address  of 
bidder. 


WroiijAlit  iron 
(78,715  pounds). 


Price.     Amoaot. 


Structural  stoel 
(194  144  puu lids). 


Price.     Amount. 


Bolt  h      8 

(1,000  lir   ar 

feet). 


Price. 


A  nit  nnt. 


Total 

amount  of 

bid. 


,  Pitts- 


Jntte  &  Foley  Co. 
bare,  Pa 

C.  I.  McDonald,  Pitts- 
burg, Pa 

Jolly  &.  Harrold,  Beaver 
Falls,  Pa 

Hollvaiii-Uukotbr  Co., 
Pittsburg.  Pa 

Wm.  E.  HingHton,  F.  M. 
Sylvester.  Bullalo,  N.  Y . 

William  B.  KiKlgers, 
Pittsburg.  Pa 

Heldmaier  &,  Neu,  Chi- 
cago, 111 

Joseph  Gianini,  Pitts- 
burg, Pa  

I.  V.  Hoag,  jr.,  Pifts- 
burg.  Pa 

McArthur  Bros.Cc.Chi. 
oago,  111 

Eigenmnnn  &  Holler- 
bach,  Eichel  &,  Arnold, 
Evans  ville,  lud 


$0.03 
.035 
.035 
.04 
.032 
.0395 
.03 
.025 
.05 
.04 

.0375 


$2, 361. 45 
2, 755. 02 
2, 755. 02 
8, 148. 6o' 


$0.04 
.0375 
.04 

.04 


•  2,  518. 88       .  032 


3, 109. 24 

.  0495 

2, 861. 4.'> 

.07 

1,967.88 

.035 

3,936.75 

.06 

8,148.60 

.035 

2,951.81 

.0375 

$7, 765. 76 
7.280.40 
7,765.76 
7  765. 76 
6,212.61 
9, 610. 13 

13, 590. 08 
6,  795.  04 
9, 707. 20 
6,795.04 

7,280.40 

1 


$0.20 
.35 
.40 
.25 
.25 
.39 
.50 
.50 
.60 
.25 

.28 


$200.  Oi> 
350.00 
400.  (fO 
250.0'. 
250.00 
390.00 
500.00 
600.00 
600.00 
250.00 


$319,445.65 
262.821.87 
818,599.64 
323,687.13 
236.9G3.il 
315,958.49 
288, 896. 83 
338,321.27 
381,315.00 
284,099.38 


1.00      206,5(»9.60 


Becommended  for  rtjection  of  all  bids  at  present,  and  recommendation  when  site  is  acquired. 

LOCK  NO.  4. 


k 

Cofferdam  (1,500 

PUing  (6,113  linear 

C!ommon  excavation 

Name  and  address  of  bidder. 

linear  feet). 

feet). 

(53,084  cubic  yards). 

1^ 

Price. 

Amount. 

Price. 

Amount. 

Price. 

Amount. 

1 

Jutt«  &  Foley  Co.,  Pittsburg,  Pa . . 

C.  I.  McDonald.  Pittsburg.  Pa 

Jolly  &  Harrold,  Beaver  FallH.  Pa. 

$10.00 

$15,000.00 

$0.30 

$1,835.40 

$0.50 

$2(1,542.00 

8 

10.00 

15, 000. 00 

.30 

J,  835. 40 

.30 

15.925.20 

8 

-  15.00 

22, 500. 00 

.30 

1.835.40 

.50 

26,642.00 

6 

Western  Construction  Co.,Charles- 

ton.W.Va 

16.58 

24,870.00 

.35 

2, 141. 30 

.40 

21, 233. 60 

7 

McIlvaln,Unkefer(3o.,  Pittsburg, 

Pa f- 

18.98 

28, 470. 00 

.66 

4, 037. 88 

.68 

80,788.72 

8 

Wm.  B.  Hingston,  F.  M.  Sylvester, 

Buffalo,N.^ 

9.80 

13,950.00 

.40 

2,447.20 

.38 

20,171.92 

9 

William  B.  Rodgers.  Pittsburg.  Pa . 
Heldmaler  &  Neu,  Chicago,  111. ... 

9.87 

14,  «05. 00 

.35 

2, 141. 30 

.49 

28,011.16 

10 

12.  00 

18,000.00 

.87 

2,263.66 

.40 

21.233.60 

11 

Joseph  Qianini.  Pittoburg.  Pa 

L  V.  Hoag.  Jr.,  Plttsburg.Pa 

McArthur  Bros.  Co.,  ChicAco.  111. . 

Bigenmann  &  Hollerbach,  Eicliel 

&,  Arnold,  E  vansvllle,  Ind 

2.50 

3.  750. 00 

.40 

2,447.20 

.60 

31, 85U.  40 

12 

18.00 

27, 000. 00 

.40 

2, 447. 20 

.70 

37.168.80 

18 

12.00 

18, 0(0. 00 

.32 

1,957.76 

.36 

19,110.24 

14 

7.00 

10,600.00 

.30 

1,835.40 

.15 

7,962.60 

h 

Excava 

tion  in  rock 

Concre 

te  masonry 

Ashla 

r  masoniy 
abic  yards). 

Name  and  addreas  of  bidder. 

(1,000  c 

abic  yards). 

(30.726  o 

ubic  yards). 

(1,918  c 

oS 

I'' 

Price. 

Amonnt. 

Price. 

Amount. 

Price. 

Amount. 

1 

Jntte  &  Foley  Co..  Pittsburg,  Pa . . 

C.  I.  McDonald,  Pittsburg,  Pa 

Jollv  &  Harrold,  Beaver  FhIIs.  Pa. 

$6  00 

$5,000.00 

$3.90 

$119,831.40 

$12.60 

$24,166.80 

2 

a.  00 

3,000.00 

3.25 

99,859.50 

10.50 

20,139.00 

8 

2.00 

2,000.00 

6.26 

161,311.60 

10.00 

19,180.00 

6 

Western  Construction  Co., Charles- 

ton W.  Va 

8.00 

3,000.00 

4.20 

129, 049. 20 

11.00 

21,098.00 

7 

McIlvain.UnkeferCo.,  Pittsburg, 

Pa :.. 

L60 

1,500.60 

4.18 

128.434.68 

13.46 

25,797.10 

8 

Wm.  B.  Hingston,  F.  M.  Sylvester, 

Buffalo,  N.Y 

1.50 

1,500.00 

3.49 

107, 233. 74 

8.75 

16,782.60 

9 

William  B.  Rodgers,  Pittsburg,  Pa. 
Heldmaier  &  Neu.  OhiOHgo,  III ... . 

1.60 

1,500.00 

4.47 

137,346.22 

12.90 

24. 742. 20 

10 

.75 

750.10 

3.80 

101, 395. 80 

11.58 

22.  a  J.  44 

11 

Joseph  Gianini,  PitUburg,  Pa 

I.  V,%oag,  jr.,  Pittsburg,  Pa 

McArthur  Bros.  Co.,  Chicago,  Hi . . 

1.75 

1.  750. 00 

6.00 

184,866.00 

10:50 

20,1J9.00 

12 

2.00 

2, 000. 00 

4.74 

145, 641. 24 

17.00 

32.606.00 

18 

2.00 

2,000.00 

4.30 

132, 121. 80 

11.60 

22,067.00 

14 

Bigenmann  Si.  Hollerbach.  Eichel 
£  Arnold,  Evansville,  Ind 

1.00 

1,000.00 

3.00 

92,178.00 

10.00 

19,180.00 

Digitized  by  LjOOQIC 
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JMraci  of  proposals  for  constructing  Looks  Nos.  S,  S,  4,  and  5,  Ohio  Eivery  eto. — Cont'd. 


Name  and  addiess  of  bidder. 


Jntte  &  Foley  Co.,  Pirtsbnrsr,  Pa .. 

C.  I.  McDoiiaia.  PittabiiiK.Pa 

Jolly  &  Harrold,  Beaver  FallH,  Pa  . 
Weatem  Constructiou  Co. ,  C  li  nrleo- 

ton.W.Va 

MoUvain,  UnkeferCo.,  Pittsburg. 

Pa 

Wm.  E.  Hingstou,  F.  M.  Sylvobter, 

Bnfralo,N.Y 

William  B.  Rodo^era,  Pitt8bar£;,Pa. 

Heldmaier  &  Neu,  Chicago,  111 

Joseph  Gianini.  Pittabnrg,  Pa 

L  V.  Hoag,  Jr.,  Pittsburg,  Pa 

McArthur  Bros.  Co.,  Chicago,  JU  . . 
Sigenraann  &.  Hollerbncb,  Eichei 

&  Arnold,  Evansville,  lud 


Rubble  masoniT    ,    Coping  mason^ 
(504  cubic  yards).  I  (1,077  cubic  yards). 


Price,  i   Amount.     Price. 


$5.75 
3.50 
4.00 


I 
$2,898.00 
1,7()4.00  I 
2,016.00 


5.25  ,      2,646.00 
4.88  I      2,459.52 


I 

4.00 
5.9v)  I 
O5.70 
6.  UO  I 
«..)0  I 
5.25 


2, 016. 00 
2,973.60 
2,872.80 
3,"'-.*4.00 
4, 2H4. 00 
2, 646. 00 


5.40        2,721.60 


^1 


Name  and  address  of  bidder. 


Oak  timber  in  per- 
manent construc- 
tion (388,550  feet 
B.M.). 


Prioe.     Amount. 


$18.00 
18.50 
14.00 

16.50 

21.04 

16.50 
16.90 
15.55 
15.00 
19.00 
17.25 

13.60 


Amount . 


$19,386.00 
19,924.50 
15, 078. 00 

17,770.50 

22,660.08 

17,770.60 
18,201.30 
16,747.35 
10, 15.').  00 
20, 463. 00 
18,578.25 

14, 647.  20 


Brick  masonry 
(629  cubic  yards). 


Price. 


$8.26 
6.76 
7.00 

10.44 

10.98 

7.00 
12.90 

9.83 

8.00 
14.00 

9.60 

8.40 


Amount. 


$5, 189. 25 
4,245.76 
4,403.00 

e,  566. 76 

6*906.42 

4,403.00 
8,114.10 
6,  i  83. 07 
5,  0;i2. 00 
8,806.00 
5,975.60 


Pine  timber  in  per- 
manen  t  con  struc- 
tion  (48,600  feet 
B.M.) 


Price.     Amount. 


Hemlock  timber  in 
permanent  con- 
struction (246,400 
feotB.M.). 


Prioe.      Amonntb 


Jutte  &  Foley  Co.,  Pittsburg,  Pa . . 

C.  I.  McDonald,  Pittsburg,  Va, 

Jolly  &  Harrold,  Beaver  Falls,  Pa. 

Western  Construction  Co.,  Charles- 
ton, W.Va 

Mdlvain,  Unkefer  Co.,  PitUbnrg, 
Pa 

Wm.  E.  Hiugston,  F.  M.  Sylvester, 
Bniralo,N.r 

WUliamB.  Rodgers,  Pittsburg,  Pa. 

Heldmaier  &  Neu,  Chicago,  111 

Joseph  Gianlnl,  Pittsburg,  Pa 


I.  V.  Hoag,  jr.,  Pittsburg,  Pa. 

McArthur  Bros.  Co.,  Chicago.  Ill . . 

Eieenmann  &  Holler  bach,  Eichei 

&  Arnold,  Evansville,  lud 


$32.00 
27.50 
35.00 

31.00 

89.04 

30.00 
48.00 
38.80 
55.00 
60.00 
46.00 

86.00 


$12,433.60 
10,(385.13 
13,599.25 

12,045.06 

16,168.99 

11,6'6.50 
16.  707. 66 
15,075.74 
21, 370. 25 
23, 313. 00 
17,873.30 

13,987.80 


$32.00 
37.50 
33.00 

82.00 

31.72 

31.00 
45.00 
35.75 
56.00 
50.00 
32.00 

86.00 


$1,655.20 
1,822.60 
1,603.80 

1,656.20 

1,641.60 

1,606.60 
2, 187. 00 
1,737.45 
2,673.00 
2, 4.'{0. 00 
l,r»55.20 

1,749.60 


$18.00 
20.00 
22.00 

26.00 

10.62 

16.60 
24.50 
19.10 
24.00 
40.00 
20. 00 

20.00 


$4,436.20 
4,928.00 
6,420.80 

6,406.40 

4,809.72 

3, 819. 20 
6,036.80 
4,706.24 
5,grd.60 
0, 856. 00 
4,928.00 

4,928.00 


Name  and  address  of 
bidder. 


Jntte  A  Foley  Co., 
Pittsburg.  Pa 

C.  I.  McDonald,  Pitts- 
burg, Pa 

Jolly  Sc  Harrold, 
Beaver  Falls,  Pa  ... 

Western  Constrno- 
tion  Co.,  Charles- 
ton, W.Va  

Mcllvain,  Unkefer 
Co.,  Pittsburg.  Pa.. 

Wm.  E.  Hingston,  F. 
M.  Sylvester,  Buf- 
falo,*.T 

WiUUm  B.  Rodgers, 
Pittsburg,  Pa 

Heldmaier  dc  ^ieu, 
Chicago,  111 

Joseph  Gianini, Pitts- 
burg, Pa  

I.V.Hoag,jr..  PitU- 
burgfPa 

McArthur  Bros.  Co., 
Chicago,  111 

Sigenmann  &.  Holler- 
bach,  Eichei  &  Ar- 
nold, Evansville, 
Ind 


Gravel  or  earth 
filling  (53.000 
cubic  yards). 


Price. 


$0.60 


.40 
.88 

.24 
.69 
.36 
.60 
.60 
.28 


Amount. 


$26,500.00 
15,900.00 
20,670.00 

21,200.00 
17,490.00 

12, 720. 00 
81, 270. 00 
18,550.00 
31,800.00 
31,800.00 
14,840.00 

10,600.00 


Framing  timber 
(4,416  linear  feet) 


Price.    Amount. 


$0.20 
.18 
.12 

.20 
.18 


.36 
.40 
.30 
.26 

.20 


$883.20 
794.88 
629.92 

883.20 
794.88 

1,324.80 
1, 280. 64 
1, 545. 60 
1, 766. 40 
1, 824. 80 
1, 104. 00 

883.20 


Stone  filling  (2,018  Cast  iron  {176,088 
oubic  yards) .  pounds). 


Price.    Amount 


$2.00 
1.75 
1.25 

.98 
2.13 

2.60 
2.15 
2.65 
2.50 
2.00 
1.60 


$4,036.00 
3,531.60 
2,622.60 

1,977.64 
4,298.34 

6,045.00 
4, 838. 70 
6,347.70 
6,045.00 
4, 036. 00 
3,027.00 


Price.    Amount. 


$0.08 
026 


.0325 

.032 

.0295 

.03 

.026 

.05 

.025 


06      1,937.28  •    .0375      6,603.11 
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$5, 282. 49 
4,578.18 
6,282.49 

6,722.70 
5,722.70 

6,634.66 
6, 194. 45 
6,282.49 
4, 402. 08 
8, 804. 16 
4,402.08 
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Name  and  addresB  of  bidder. 


Wrought  iron 
(78,715  pounds). 


Price.    Amount. 


Structural  steel 
(194,144  pounds). 


Price.    Amount. 


Bolt  boles  (1,000 
linear  feet). 


Price.    Amount 


Total 

amount  of 

bid. 


Jutte  &,  Foley  Co.,  Pitta- 
burff.  Pa 

C.  I.  McDonald,  IMttwbnrg, 
Pa 

Jolly  &  Harroltl,  lieaver 
Falls,  Pa 

Western  CouHtniciion  Co., 
Cliarleston,  W.  Va 

Alcllvain,  Uiikefer  Co., 
lMtt«burK,  I'a 

Wm.  E.  Hiii>r»t«n,  F.  M.  Sj  1- 
vester,  Bntl'alo.  N.  Y 

William  B.  Bodgers,  Pitta- 
burg,  Pa 

Heldmaier  &,  Xen,  Chicago, 

III :.:. 

Joseph  Gianini,  Pittaburg, 

I.V.  Hoag,  jr., Pittsburg,  Pa. 

Mc Arthur  BroH.  Cu.,  Chi- 
cago, 111 

Eigenmann  Sl  HoUerbach, 
Eichel  &  Arnold,  Evans- 
ville,Ind 


$0.03 
.0325 
.035 


$2,361.45 
2,558.24 
2,755.02 


.0325     2,558.24 


.04 

.032 

.0395 

.03 

.025 
.05 

.04 


3, 148. 60 

2,518.88 

3, 109. 24 

2,361.45 

1, 967. 88 
3, 935. 75 

8,148.60 


.0375     2,951.81 


$0.04 
.0375 
.04 
.0325 
.04 
.032 
.0495 
.07 

.035 

.05 

.035 
.0375 


$7,765.76 
7, 280. 40 
7,765.76 
6, 309. 68 
7,765.76 
6.212.61 
9,610.13 

15, 590. 08 

6,795.04 
9,707.20 

6,795.04 
7,280.40 


$0.20 

.30 

.40 

.20 

.25 

.25 

.89 

.50 

.50 
.50 

.25 


$200.00 

300.00 

400.00 

200.00 

250.00 

250.00 

390.00 

500.00 

500.00 
500.00 

250.00 
280.00 


$285, 301. 75 

234.072.16 

815, 415. 44 

287,233.47 

812, 044. 98 

236,963.11 

815,958.49 

260.853.47 

3.^10, 736. 85 
376, 113. 14 

280,360.77 
206,609.60 


a  Price  on  duplicate  proposal,  $5.76. 
Eecommcnded  for  award  to  No.  2,  C.  I.  McDonald« 

LOCK  NO.  6. 


1^ 

Kame  and  address  of  bidder. 

Cofferdam  (1,500 
linear  feet). 

Piling  (6, 118  linear 
feet). 

Common  excavation 
(53,084  cubic  yanls). 

Price. 

Amount. 

Price. 

Amount. 

Price. 

Amount 

1 

2 
8 
7 

Jutte  &  Foley  Co.,  Pittsburg,  Pa. 

C.  I.  McDonald,  Pittsburg,  Pa 

Jolly  &  Harrold,  Beaver  Falls,  Pa. 

Mcllvain,  Unkefer  Co.,  Pittsburg, 

Pa 

$10.00 
10.00 
15.00 

18.53 

9.30 
9.87 
32.00 
2.50 
18.00 
12.00 

7.00 

$15,000.00 
15,000.00 
22,500.00 

27,796.00 

13,950.00 
14, 805. 00 
18, 000. 00 
3,750.00 
27, 000. 00 
18,000.00 

10,600.00 

$0.30 
.30 
.30 

.63 

.40 
.35 
.37 
.40 
.40 
.82 

.80 

$1,835.40 
1.835.40 
1,835.40 

8,854.84 

2,447.20 
2.141.30 
2,263.66 
2,447.20 
2,447.20 
1,957.76 

1,835.40 

$0.60 

.75 

.66 

.88 
.49 
.40 
.65 
.70 
.86 

.16 

$26,542.00 
19.906.50 
39,813.00 

29,727.04 

20,17L92 
26,011.16 
21,233.60 
84,504.60 
87,158.80 
18,579.40 

7,962.60 

8 

9 
10 
11 
12 
13 
14 

Wm.E.  Hing8ton,F.  M.  Sylves- 
ter,  Buffalo,  N.y 

William  B.  RodgiTS,  Pittsburg,  Pa. 

Heldmaier  &  Neu,  Chicago.  III.... 

Joseph  Gianini,  Pittsburg,  Pa 

I.  V.Hoag,jr.,  Pittsburg,  Pa 

McArthur  Bros.  Co.,  Chicago,  111. . 

Eigenmann  &  Hollerbach,  Bichel 
&,  Arnold,  Evansville,  Ind 

h 

Name  and  address  of  bidder. 

« 

Excavation  in  rock 
(1,000  cubic  yards). 

Concrete  masonry 
(30.726cubicyards). 

Ashlar  masonry 
(1,918  cubic  yards). 

i' 

Price. 

Amount. 

Price. 

Amount. 

Price. 

Amount. 

1 
2 
8 
7 

Jutte  &  Foley  Co.,  Pittsburg,  Pa. 

C.  I.  McDonald,  Pittsburg,  Pa 

Jolly  &  Harrold.  Beaver  Falls,  Pa. 

Mcllvain,  Unkefer  Co.,  Pittsburg, 

Pa 

$5.00 
3.00 
2.00 

.76 

1.50 
1.50 
.75 
1.75 
2.00 
2.00 

1.00 

$5,000.00 
3,000.00 
2,000.00 

750.00 

1,500,00 
1,500.00 
750.00 
1,750.00 
2,000.00 
2.000.00 

1,000.00 

$3.90 
3.50 
6.50 

4.00 

8.49 
4.47 
3.30 
6.10 
4.74 
4.26 

8.00 

$119,831.40 
107,541.00 
168,993.00 

122,904.00 

107,233.74 
137,345.22 
101,895.80 
187,428.60 
145,641.24 
180,585.60 

02,178.00 

$12.60 
10.60 
10.00 

12.06 

8.75 
12.90 
10.38 
1L60 
17,00 
1L26 

10.00 

$24,166.80 
20,139.00 
19,180.00 

24,838.10 

16,782.60 
24,742.20 
19,908.84 
22,067.00 
82.606.00 
21,677.60 

19,180.00 

8 

9 
10 
11 
12 
13 
14 

Wm.  E.  HingHton,  F.  M.  Sylves- 
ter, Buffalo,  N.  Y 

William  B.  Kodgera,  Pittsburg,  Pa. 

Heldmaier  &  Neu,  Chicago,  111 

Joseph  Qianini.  Pittsburg.  Pa 

I.  V.^oag,jr.,Pittaburg,Pa 

McArthur  Bros.  Co.,  Chicago,  111 . . 

Eiffenmann  Si.  Hollerbach,  Eichel 
&  Arnold,  Evansville,  Ind 
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Abstract  of  proposals  for  oonstrueHng  Locks  Nos,  S,  5,  4,  and  6,  Ohio  River,  etc. — Cont^d. 


Name  and  address  of  bidder. 


Kabble  masonry 
(604  onbio  yards). 


Prioe.     Amonnt^ 


Coping  masonry 
(1,077  cubic  yards). 


Price.     Amount. 


Rriok  masonry 
(829  cubic  yards). 


Price.     Amount. 


Jutte  &,  Folov  Co.,  PitUbnrg,  Pa. . 

C.  I.  McDonaTd,  Pittsburg.  Pa 

Jolly  Sc  Harrold,  Beaver  Falls,  Pa . 
Mcnrain,  Unkefer  Co.,  Pittsburg, 

Pa 

Wm.  E.  HingatoD,  F.  M.  Sylves- 
ter, Buffalo,  N.  Y 

William  B.  Rodgers,  Pittsburg,  Pa, 
Heldraaier  &  Neii,  Chicago,  III. ... , 

Joseph  Gianini.  Pittsburg.  Pa 

I.  V.  Hoag,  jr.,  Pittsburg.  Pa 

McArthnr  Bros.  Co.,  Chicngo,  111 . . 

Biffenmann  &,  Hollerbach,  Eichel 

&  Arnold,  E vansville,  Ind 


$5.75 
3.60 
4.00 

4.68 

4.00 
6.00 
6.20 
6.25 
8.50 
5.25 

S.40 


$2,898.00 
1,814.40 
2,016.00 

2,858.72 

2, 016. 00 
2,  OTJ.  60 
2, 620. 80 
8, 150. 00 
4,284.00 
2,646.00 

2,721  60 


$18.00 
18.50 
14.00 

20.18 

16.50 
16.90 
14.45 
15.50 
19.00 
17.35 

13.60 


$10,386.00 
10,024.50 
15, 078. 00 

21,738.86 

17,770.50 
18, 201. 30 
15, 562. 65 
16. 693. 50 
20,463.00 
18,578.25 

14.647.20 


$8.25 
6.60 
7.00 

10.63 

7.00 
12.00 

0.83 

8.20 
14.00 

9.50 

8.40 


$5,189.25 
4,151.40 
4,403.00 

6,623.87 

4,403.00 
8,314.10 
6,183.07 
5,157.80 
8,806.00 
5,975.60 

6,288.60 


i 


Name  and  address  of  bidder. 


Oak  timber  in  per- 
manent  con- 
stniotion  (388,560 
feetB.M.). 


Pine  timber  in  per- 
manent  con- 
struction (48,600 
feetB.M.). 


Hemlock  timber  in 
permanent  con- 
struction (246,400 
feet  B.  M.). 


Price.      Amount 


Price.      Amount 


Price.     Amount. 


Jutte  A  Foley  Co..  Pittsburg,  Pa. , 

C.  L  McDonald,  Pitteburg,  Pa 

Jolly  St,  Harrold,  Beaver  Falls,  Pa. 

Mcllvain,  Unkefer  Co.,  PittHburg, 
Pa 

Wm.  B.  Hingston,  F.  M.  Sylves- 
ter, Buffalo,  N.T 

William  B.  Roilgers,  Pittsburg,  Pa. 

Ueldmaier  &  Neu,  Chicago,  lU. . . . . 

Joseph  Gianiui.  Pittsburg,  Pa 


I.  V.  Hoag,  Jr.,  Pittsburg.  Pa 

Mc  Arthur  Bros.  Co.,  Chicago,  III . . 

Eigenmann  &  Hollerbxch,  Eichel 

£  Arnold,  Bvansville,  Ind 


$32.00 
27.50 
85.00 

87.44 

80.00 
43.00 
88.80 
60.00 
60.00 
46.00 

86.00 


$12,433.60 
10,685.13 
13, 599. 25 

14,647.81 

11,666.50 
16, 707. 65 
15,075.74 
23,313.00 
23, 313. 00 
17,873.30 

13,087.80 


$32.00 
37.50 
33.00 

80.42 

31.  CO 
45.00 
35.75 
60.00 
50.00 
82.00 

36.00 


$1,655.20 
1, 822. 50 
1, 603. 80 

1,478.41 

1,506.60 
2,187.00 
1,737.45 
2,916.U0 
2, 430. 00 
1, 655. 20 

1,740.60 


$iaoo 

20.00 
22.00 

18.72 

15.60 
24.50 
19.10 
26.00 
40.00 
20.00 

20.00 


$4,435.20 
4,928.00 
6,420.80 

4,612.60 

8,819.20 
6,036.80 
4,706.24 
6,406.40 
9,856.00 
4,028.00 

4,028.00 


Kame  and  address  of 
bidder. 


Gravel  or  earth 
niling  (S't.OOO 
cubic  yards). 


Price.   Amount. 


Framing  timber 

(4,416linear 

feet). 


Price.  Amount. 


Stone  filling 

(2,018 
cubic  yards). 


Price.  Amount. 


Cast  iron 
(176,083  pounds). 


Price.  Amount. 


Jutte  &  Foley  Co.,  Pitts- 
burg, Pa 

C.  I.  McDonald,  PitU- 
burg.Pa 

Jollv  Sc  Harrold,  Beaver 
raUs,Pa 

Mcllvsin,  Unkefer  Ck>., 
Pittsburg,  Pa 

Wm.  £.  Hingston,  F.  M. 
Sylvester,  Buffalo,  N.  Y . 

William  B.  Kodgers, 
Pittsburg,  Pa 

Heldmaier  k.  Ken,  Chi- 
cago, 111  

Joseph  Gianini,  Pltto- 
burg,Pa 

L  V.  Hoag,  Jr.,  Pittsburg, 
Pa 

MoArthur  Bros.  Co.,  Chi- 
cago, 111 

Bigenmann  &  Hollerbacli, 
Bichel  ic  Arnold,  Bvans- 
ville, Ind 


$0.50 
.33i 
.85 
.32 
.24 
.59 
.85 
.65 
.60 
.30 


$26,500.00 
17, 666. 67 
18,550.00 
16,060.00 
12,720.00 
31,270.00 
18,650.00 
34,460.00 
31, 800. 00 
15,900.00 

10,600.00 


$0.20 
.18 
.12 
.18 
.80 


.40 


.25 
.20 


$883.20 

704.88 

629.V 

704.88 

1,824.80 

1,280.64 

1,545.60 

1,766.40 

1,324.80 

1,104.00 

883.20 


$2.00 
L75 
1.00 
2.05 
2.50 
2.15 
2.65 
2.50 
2.50 
1.25 

.96 


$4, 086. 00  $0.08 
8,58L60 
2,018.00 
4,186.90 
5,046.00 
4,338.70 
6,146.90 
6.046.00 
6,045.00'  .06 
2,522.50    .026 


08 


032 
0295 


1,937.28 


.0376 


$5,282.40 
4,578.16 
6,282.49 
6,634.66 
5,634.66 
6,194.45 
5,282.49 
4,402.08 
8,804.15 
4,402.08 

6,603.11 
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Abstract  of  proposals  for  eonstruoiing  Locks  Nos.  2,  3,  4,  and  6,  Ohio  Biver,  etc — Confd. 


O  o 


Name  imd  address  of 
bidder. 


Wronght  ir«m 
(78,715  pounds). 


Price.    Amount 


Jutte  &  Foley  Co.,  Pitts- 
burg, Pa...*. $0.03 

C.  I.    McDounlil,    Pitta-  . 
bnrg,  Pa 03J 

JoUv  &.  Harrold,  Beaver 
FaUs,Pa 035 

Mcllvaln,  Unkefer  Co., 
PittHburff,  Pa 038 

Wni.  E.  Hinfiftton.  P.  M. 
Rvl vester,  Biillalo,  N.  Y .     .032 

WiUiara  l{.  RodgerH, 
PiU8barg,Pa 0305 

Heldmaier  &  Nen,  Clii- 
cn^a,  111 03 

.ToHcph  ilianini,  Pitts- 
burg, Pa 025 

I.  V.  Hoag,  jr.,  Pittsburg, 
Pa 05 

McArthnr  Bros.  Co.,  Chi- 
cago, III 04 

EigeuniaDD.^  HoUerbnch. 
Eichel&  Aruold,Evun8- 
Tille,lnd 0375 


Structural  steel 
(1»4,144  poundH). 


Price.     Amount 


$2, 301. 45  $0.04 

2,558.24.  .031 

2,755.02  .04 

I 

2,09l.n  .038 

2,518.88!  .032 

3,109.24  .0495 

2.361.45'  .07 

1,  967. 88  .035 

3,935.75  .05 


8,148.80 


.035 


2,951.81     .0375 


$7, 765. 76 
7,280.40 
7, 7C6. 76 
7, 377. 47 
6.212.61 
9, 610. 13 

13,690.08 
6,795.04 
9,707.20 
6,795.04! 

7, 280. 40 


Bolt  holes  aOOO 
linear  feet). 


Price.     Amount 


$0.20 
.80 
.40 
.23 
.25 
.39 
.50 
.60' 

-i 

.25 


$200.00 
300.00 
400.00 
230.00 

2saoo 

390.00 
500.00 
500.00 
500.00, 
250.00 


T«UL 


$285,301.75 
247,457.68 
333,743.44 
290,347.83 
236,963.11 
315,958.49 
256,413.87 
364,600.50 
377,122.14 
278,878.63 


280.00,    206,509.60 

I 


Recommended  for  award  to  No.  8,  Hinjrston  &  Sylvester. 

Appropriation,  improving  Ohio  Kiver  below  Pittsburg.  Pa.  Balance  of  approprl^ 
ation  available  for  payments  under  proposed  contracts:  Lockn  Nos.  2,  3,  4,  and  5, 
act  of  June  :{,  1896,  $10,000,  less  engineering  expenses;  Locks  Nos.  2,  d,  and  4,  act 
of  Jane  4;  1897|  $400,000,  less  engineering  expanses. 


Abstract  of  oontraots  for  improrinff  Ohio  River  below  Pittf^hurg,  Pa.,  in  force  during  the 
Jiacal  year  ending  June  30,  1898, 


Contractor. 


Nature  of  contract 


Date. 


To  ex- 
pire. 


Eieenmann  &.  Hollerbacb  and 
Eichel  &,  Arnold. 

Do 

Do 

Do 

Hnlinga  Bros «... 


Con  stmcting  lock  No.  2 

Constructing  lock  Ko.  3 

CoustructiuK  lock  .No.  4 

Constructing  lock  No.  5 

Constructing  Cbanoine  Dam  and  masonry  pier, 
No.  0. 

a  Extended  to  August  1, 1898. 


1897. 
Deo.     7 

Dec.  27 
Dec.  7 
Dec  27 

Mar.  19 


Deo.      1 

Dec  1 
Dec  1 
Dec      1 

1897. 
aDec    1 


bxport  of  mb.  william  martin,  resident  engineer. 

United  States  Engineer  Office, 

Bellevue,  Pa,,  June  30, 1898. 
Major:  I  have  the  honor  to  submit  the  following  report  on  movable  dams,  Ohio 
River,  for  the  fiscal  year  ending  June  30,  1898: 

Dam  No.  6. — Work  on  this  dam,  contract  with  Hnlings  Bros.,  Pittsburg,  Pa., 
entered  into  March  19,  1897,  for  the  construction  of  600  feet  of  Chanoine  Dam  and  a 
stone  masonry  pier,  was  under  way  at  the  beginning  of  the  fiscal  year.  The  coffer* 
dam,  which  was  projected  to  embrace  the  entire  width  of  the  Chanoine  Dam  and  the 

?ier,  was  curtailed  125  feet  by  orders  of  the  Chief  of  Engineers,  dated  June  SO,  1897. 
he  work  was  carried  on  in  accordance  with  this  change.    The  piling  on  the  upper 
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arm  of  the  cofferdam  had  been  driven  to  the  ontside  limit,  and  a  timber  crib  at  the 
outer  comer,  tilled  with  stone,  bnilt.  The  piling  was  taken  out  and  the  crib  removed 
and  rebuilt  125  feet  to  the  right,  thus  givine  that  much  more  channel  space. 

Previous  to  closing  up  the  cofferdam  inclosure  a  dredge  was  put  to  work  on  the 
site  of  the  foundation,  making  the  excavation  therefor  and  dredging  down  to  nearly 
the  required  depth ;  the  dredge  was  removed  from  the  inclosure  and  the  cofferdam 
completed.  The  pumps  were  started  August  15,  but  the  progress  of  unwntering  the 
inclosure  was  slow  on  account  of  numerous  leaks  in  the  cofferdam;  these  were 
Anally  stopped  sufficiently  to  admit  of  pumping  out  the  inclosure,  when  excavation 
for  the  foundation  was  begun.  As  soon  as  the  excavation  was  sufficiently  advanced, 
the  pile  driving  for  the  grillage  below  the  foundation  of  the  dam  was  commenced. 
This  work  progressed  intermittently,  having  to  stop  frequently  for  piling.  The 
piling  for  the  grillage  was  completed  for  a  distai^ce  of  425  feet. 

When  the  required  depth  of  excavation  was  reached  in  the  foundation  for  the  dam 
a  loose  gravel  was  found,  which  was  considered  unsafe  to  build  on,  and  it  was 
accordingly  decided  to  drive  sheet  piling  to  a  depth  of  15  feet  below  the  bottom  refer- 
ence of  the  concrete  foundation,  white-oak  sawed  piling,  6  inches  by  12  inches  by 
15  feet,  was  driven  at  the  upper  side  of  the  foundation.  When  the  sheet  piling  was 
far  enough  advanced  the  concrete  work  was  begun,  October  7,  and  followed  the  pile 
driving  closely.  The  concrete  was  built  up  to  a  reference  of  4.2n  feet  below  the  sill 
level,  which  is  0.5  foot  below  the  timber  framework,  and  at  this  reference  the  concrete 
was  finished  to  a  length  of  336  feet.  The  anchor  bolts  were  set  a  corresponding  dis- 
tance to  the  concrete.  A  few  of  the  foundation  timbers  were  put  in  place,  but  none 
were  permanently  set. 

On  the  evening  of  November  16  a  rise  in  the  river  flooded  the  cofferdam  inclosure, 
when  the  contractors  discontinued  any  efforts  toward  prosecuting  the  work. 

In  accordance  with  paragraph  106  of  the  contract,  the  United  states  then  took  up 
the  work  and  attempted  to  complete  it,  but  fall  rains  and  high  water  prevailed,  ana 
no  permanent  work  could  be  accomplished.  During  the  winter  floods  300  feet  of  the 
outer  arm  of  the  cofferdam  was  destroyed,  necessitating  its  rebuilding  before  the 
p<?rmanent  work  can  be  resumed.  This  has  now  been  done,  and  the  oi>erating  plant 
is  being  erected  preparatory  to  unwatering  the  inclosure. 

1  would  refrain  from  any  comments  on  the  manner  in  which  the  contractors  man- 
aged their  work.  With  a  most  favorable  and  long  season  of  low  water,  they  com- 
pleted only  about  one-quarter  of  their  contract,  when  with  ordinary  business  atten- 
tion and  diligence,  their  entire  work  of  the  contract  could  have  been  finished. 

As  the  spring  advanced  and  the  contractors  showed  no  siffn  of  commencing  work, 
preparations  were  begun  to  resume  same,  the  performance  or  which  it  is  believed  will 
have  to  be  done  by  the  United  States  by  hired  labor,  independent  of  anything  the 
contractors  may  do.  Work  was  begun  in  April  building  wickets,  the  timber  for  which 
was  purchased  last  fall  after  the  contractors  ceased  operations,  125  of  which  were 
completed.  There  was  also  purchased  with  the  wicket  timber  a  large  lot  of  founda- 
tion timber,  which  has  been  framed  ready  for  assembling  as  soon  as  the  foundation 
is  ready. 

During  the  winter  and  spring  floods  320  linear  feet  of  the  cofferdam  was  carried 
away.  Work  of  rebuilding  the  destroyed  portion  was  begun  early  in  June,  and  com- 
pleted during  the  month.  All  preparatory  work  of  putting  operating  machinery  in 
condition  ready  for  operation  has  been  performed. 

The  upper  and  lower  guiding  walls  of  the  lock  remained  partly  uncompleted.  The 
timber  facing  could  not  be  finished  on  the  lower  level  of  the  walls  for  a  height  of  5 
feet  on  account  of  the  high  stage  of  water.  An  agreement  was  made  with  W.  B. 
Rodgers  for  the  compietion  of  these  walls,  consisting  of  the  timber  facing,  a  small 
amount  of  concrete  work,  and  a  flight  of  stone  steps  on  the  lower  wall  leading  from 
the  higher  to  the  lower  level.  The  work  was  begun  and  entirely  finished  during  the 
month  of  October,  1897. 

The  entrances  to  the  look,  particularly  the  upper  one,  were  very  shoal.  An  agree- 
ment was  made  with  W.  B.  Kodgers  to  dredge  these  approaches  and  deposit  the 
dredged  material  in  the  guiding  wall  inclosures.  This  work  was  begun  July  1,  and 
continued  until  December,  when  the  stage  of  water  became  too  high  to  continue  the 
work.  Some  additional  dredging  will  be  required  to  complete  the  necessary  work 
in  order  to  make  the  entrances  to  the  lock  easy  of  access. 

•  •  «  «  «  •  * 

Dams  S  to  5. — The  locks  are  under  contract  with  Messrs.  Eigenmann  &  Hollerbach 
and  Eichel  <&  Arnold,  of  Evansville,  Ind.,  entered  into  December  7  and  27,  1897. 
The  title  to  the  sites  of  Locks  and  Dams  Nos.  3  and  5  is  not  yet  complete,  and  in  con- 
sequence no  work  has  been  begun  on  them.  The  title  to  the  sites  for  Locks  and  Dams 
Nos.  2  and  4  is  vested  ia  the  United  States,  and  work  on  these  two  has  been  com- 
menced* 
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Look  No.  5.— Work  was  beenn  by  the  contractor  about  the  middle  of  April,  by  iho 
erection  of  a  temporary  building  for  a  shop  and  other  purposes.  Materials  for  planty 
engines,  pumps,  boilers,  and  miscellaneous  machinery  have  been  delivered  on  the 
ground.  The  cofferdam  was  started  on  the  upper  wing  by  driving  a  line  of  piling. 
After  a  few  piling  were  driven  it  was  discovered  that  a  nard  stratum  lay  beneath 
the  river  bed,  and  after  a  closer  investigation  by  boring  it  was  found  that  a  solid 
bed  of  rock  underlay  the  site  of  the  lock.  The  pile  driving  was  consequently  dis- 
continued. While  no  borings  were  originally  made  to  determine  the  underlying 
material,  it  was  confidently  believed  that  no  rock  existed  at  this  site.  It  was  a  great 
surprise  to  find  rock  at  the  only  site  where  it  was  not  expected. 

The  frame  i/ork  of  the  cofferdam  was  set  up  to  the  outer  upper  oomer,  but  no 
gravel  filling  was  put  in :  the  structure  in  this  condition,  having  no  stability,  col- 
lapMed  with  a  slight  rise  m  the  river.    It  has  been  rebuilt. 

On  June  11  an  agreement  was  made  with  B.  A.  Groah,  of  Bellevue,  Pa.,  for  the 
erection  of  a  temporary  building  at  this  dam  for  use  as  an  office  during  oonstmotion, 
at  $457,  complete. 

Lock  No,  4, — ^The  river  bed  was  found  to  be  composed  of  gravel,  and  no  obstrao- 
tion  to  pile  driving  was  encountered  at  a  depth  of  12  to  14  feet.  Work  was  begun 
by  the  contractor  by  driving  a  line  of  piling  upstream  from  the  outer  upper  oomer 
of  the  cofferdam  inland,  at  an  angle  of  45  degrees  with  the  current,  for  a  protecting 
guard  to  the  cofferdam,  the  tops  of  which  were  bound  together  by  waling  strips. 
The  framework  of  the  cofferdam  was  set  up  in  a  similar  manner  to  tiiat  at  Lock  No. 
2,  and  the  inclosure  filled  with  gravel. 

Ou  June  11  an  agreement  was-  made  with  B.  A.  Groah,  of  Bellevue,  Pa.,  for  the 
erection  of  a  temporary  building  at  this  dam  for  use  as  an  office  during  construction, 
at  $482,  complete. 

Hespectfully  submitted. 

Wiu JAM  Mabtin,  Resident  Engineer, 

Maj.  W.  H.  BiXBY, 

Corj^u  oj  Engineered  U.  8.  A, 


F  F  5* 

IMPROVEMENT  OP  MUSKINGUM  RIVEE,  OHIO. 

The  following  is  a  statement  of  the  amount  and  date  of  all  appro- 
priations for  this  work: 

Aotof  August  11, 1888 $102,000 

At  the  beginning  of  the  year  the  only  nnfinished  work  on  this 
improvement  was  the  constrnetion  of  a  lock  hoase  at  the  ice  harbor  at 
mouth  of  Muskingum,  and  cleaning  up  the  grounds  at  site  of  same,  for 
which  the  river  and  harbor  act  of  August  17, 1894,  had  provided  the 
necessary  funds  from  the  balance  remaining  to  the  credit  of  this  appro- 
priation. (See  Annual  Report,  1896,  part  4,  pp.  2103-2106.)  Nothing 
was  done  during  the  year,  awaiting  the  acquisition  of  land,  whose  grant 
is  now  under  consideration  by  the  State  legislature. 

Commercial  statistics  relating  to  the  Muskingum  are  appended  to  the 
report  on  operating  and  care  of  the  locks  and  dams. 

The  work  is  under  the  supervision  of  Mr.  Edmund  Moeser,  resident 
engineer,  whose  report  is  appended. 

Money  statement 

July  1, 1897,  balance  unexpended $5,620.43 

June  30, 1898,  amount  expended  during  fiscal  year ^.  54.19 

Julyl,  1898,  balance  unexpended 6,566.24 

Julyl,  1898,  outstanding  liabilities 2.25 

July  1, 1898y  balance  avaUable 5,568.99 
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bsport  of  mr.  edmund  m0e8er,  resident  engineer. 

United  States  Engineer  Office, 

Zanesville,  Ohio,  June  SO,  1S98, 
Major:  I  have  the  honor  to  submit  the  following  annnal  report  for  the  fiscal  year 
endiDji^  June  30, 1898,  upon  operations  for  improving  Mnskingum  River,  Ohio: 

At  the  beginning  of  the  year  the  only  unfinished  work  on  this  improvement  was 
the  building  of  a  dwelling  for  the  lookmaster  and  the  renovation  of  the  grounds 
about  the  iee  harbor  lock  at  mouth  of  Muskingum,  for  which  the  riv^r  and  harbor 
act  of  August  17, 1894,  had  provided  the  necessary  funds  from  the  balance  remaining 
to  the  credit  of  this  appropriation.  This  work  has  been  again  postponed,  awaiting 
the  acquisition  by  the  United  States  of  the  required  land  at  Marietta,  Ohio,  which 
is  still  pending. 

During  the  year  plans  and  a  description  of  the  land  desired  for  lock-house  pur- 
]»(»scH  have  been  prepared  and  submittt-d. 
KeHpoctfiilly  submitted. 

Edmund  Moeser,  Beaident  Engineer. 
M^j.  W.  H.  IJixiiY, 

Corp8  of  EiujinetrSf  (J.  S,  A. 


FF6. 


OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  MUSKINGUM  RIVER, 

OHIO. 

A  statement  of  the  extent,  original  cost,  etc.,  of  the  works  embraced 
nnder  this  title  is  given  in  the  Annual  Report  of  the  Ghief  of  Engineers 
for  1895,  part  1,  page  322. 

Navigation  was  interrupted  at  the  10  locks  for  nine  days  in  December 
and  January  by  ice  closing  the  river,  and  for  five  days  in  March  by 
high  water.  Lock  No.  1  was  closed  fifteen  days  in  September  for 
repairs,  but  this  did  not  interfere  with  navigation,  as  low  water  in  the 
Ohio  made  the  lock  practically  inaccessible.  At  the  close  of  the  year 
all  the  locks  were  in  good^rder. 

Daring  March  there  occurred  a  phenomenal  flood,  the  water  reaching 
a  height  of  31.7  feet  above  normal  pool  level  ac  Zanesville — 2.8  feet 
higher  than  the  flood  of  1884.  Beyond  the  washing  of  canal  banks  and 
embankments  at  abutments,  etc.,  and  large  deposits  of  mud  and  drift 
little  damage  was  done. 

Lock  and  Bam  No.  1. — ^The  repair  of  lock  floor,  as  estimated  for,  was 
not  completed,  owing  to  inability,  with  means  at  hand,  to  pump  out  the 
lock.  The  cavities  under  the  broken  floor  were  filled  with  gravel  and 
concrete,  tight  material  placed  around  lock  walls,  and  timber  bulkheads 
placed  across  the  outside  of  all  filling  culverts  in  walls.  A  protection 
crib  was  built  from  head  of  river  wall.  All  disintegrated  stone  in 
chamber  faces  and  miter-siU  wall  was  dressed  back  and  cavities  filled 
with  concrete.  The  partial  repair  thus  made  appears  sufficient  for  the 
present.  The  middle  gates  were  rebuilt  and  the  old  lock  house  repaired. 
Other  minor  repairs  were  made. 

LooJc  and  Bam  No.  2. — Kebuilt  36  feet  of  crest  of  dam  and  101  feet 
of  lower  apron,  and  filled  all  empty  spaces  with  stone.  Four  decayed 
lock-gate  arms  were  replaced.  Damages  to  storehouse  and  lock  house 
caus^  by  flood  were  repaired. 

Look  and  Bam  No.  3. — Repairs  were  made  to  first  and  second  steps 
and  lower  apron  of  dam  by  resheeting,  refilling,  and  replacing  some 
longitudinal  timbers.  Such  work  as  was  required  to  keep  the  plant  in 
good  condition  was  done. 
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Locic  and  Dam  No.  4. — The  spill  daai,  which  is  only  occasionally  snb- 
merged,  caudng  rapid  decay  of  timbers  in  the  stractare,  w^vs  repaired 
by  replacing  the  exposed  timber  steps  on  front  by  a  concrete  slope  walL 
The  usaal  repairs  caused  by  wear  -and  tear  were  made,  two  washouts 
in  embankment  refilled,  and  100  feet  of  fence  replaced. 

JA)ck  and  Dam  No.  5. — The  joints  of  lock  walls  were  repointed,  and 
cavities  filled  with  concrete.  Lower  apron  of  dam  was  rebuilt  for  147 
feet.    Other  needed  repairs  were  made. 

Loclc  and  Dam  No,  6, — The  damage  done  by  the  flood  was  repaired. 
It  was  small. 

Lock  and  Dam  No.  7. — The  old  wooden  drawbridge  across  canal  was 
replaced  with  a  plate  girder  bridge,  the  substructure  having  been 
repaired  and  modified.  The  bank  below  right  abutment  of  dam  was 
protected  by  an  earth  fill  and  crib  extension.  Repairs  were  made  to 
the  dam  by  refilling  and  resheeting  a  part  of  lower  apron  and  rebuild- 
ing GO  feet  of  front  wall.  Some  repairs  were  necessary  after  the  flood, 
which  were  made,  as  were  also  others  of  a  minor  character. 

Lock  and  Dam  No,  8. — The  right  abutment  of  dam  was  repaired  by 
relaying  some  masonry,  and  protected  by  a  crib  extension  and  flU.  An 
extraordinary  deposit  was  left  in  the  lock  chamber  by  the  flood,  which 
required  six  days  of  uninterrupted  labor  to  remove.  Minor  repairs 
were  made. 

Lock  and  Dam  No.  9. — Repairs  were  made  to  the  dam;  re])laced  lon- 
gitudinal timbers  and  resheeted  55  feet  of  lower  apron.  The  storehouse, 
waiting  room,  lock  gates,  and  irons  were  repainted,  and  minor  repairs 
made. 

The  old  lateral  canal,  no  longer  required  by  navigation,  but  neces- 
sarily maintained  to  su[)ply  the  mill  with  water  power,  was  damaged 
during  the  Hood  by  washing  of  banks.    These  pliices  have  been  repaired. 

Lock  and  Dam  No.  10, —  The  old  step  dam  was  replaced  for  220  feet 
by  a  slope  and  several  empty  crihs  were  refilled  with  stone.  Repairs 
were  made  to  walls  of  lock,  operating  machines,  and  lock  irons.  The 
guide  crib  below  land  wall  of  lock  was  rebttilt  and  the  damaged  stone 
revetment  above  replaced  with  concrete.  Waiting  room,  storehouse, 
and  lock  gates  were  repainted. 

Good  service  has  been  rendere<l  by  the  U.  S.  dredge  Malta  and  U.  S. 
towboat  Vega.    Repairs  were  made  to  both  boats. 

During  the  March  flood  the  draw  of  the  Beverly-Waterford  Bridge 
was  cjirricd  off  its  ])iers  and  lodged  in  tlie  river  (the  wreck  has  not  been 
removed),  and  the  abutment  on  shore  side  of  draw  space  of  the  Taylors- 
ville  Bridge  fell  into  the  channel.  Immediate  steps  were  taken  for  its 
removal. 

This  work  was  under  the  efficient  care  of  Mr.  Edmund  Moeser,  res- 
ident engineer,  whose  report,  giving  details  of  the  work,  is  hereto 
appended. 

The  following  is  a  statement  of  the  amounts  and  dates  of  all  appro- 
priations and  allotments  for  this  work: 


August   5,    1886    (appropri- 
ated)    $20,000.00 

July  21, 1887  (aUotted) 190, 000. 00 

August  13, 1888  (allotted) . . .  177, 623. 00 

July  1, 1889  (allotted) 232, 080. 00 

July  19,  1890  (allotted) 195, 665. 00 

May  28, 1891  (allotted) 20, 000. 00 

July  8. 1891  (allotted) 155, 200. 00 

November  9, 1891  ( allotted) .  39,  980. 00 

Kovember24;  1891  (aUotted) .  1, 200. 00 


December  9, 1891  (allotted) .  $1, 200. 00 

January  5, 1892  (allotted) . .  12, 241. 54 

August  3, 1892  (allotted) . . .  42, 919. 47 

July  22,  1 803  (allotted) ....  52, 745. 36 

July  25,  1894  (allotted)....  47, 157. 66 

July  12.  1895  (anotted)....  29,  971. 20 

July  24,  1896  (allotted)....  41,337.10 

July  23,  1897  (allotted) ....  43, 527. 50 

Total 1,302,847.83 
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Special  work  authorized  by  aoi  of  Congress, 

Mareh  21, 1895  (allotted),  protection  wall  at  Zanesville $1, 651. 00 

June  17, 1895  (allotted),  pier  of  railroad  bridge  at  Marietta 10, 449. 60 

Jane  17, 1895  (allotted),  pier  of  county  bridge  at  Taylorsville 5, 834. 20 

Total 17,934.80 


I>etailed  statement  of  er^enditures  for  operating  and  oare  of  oanaU  and  oth^  worhs  of 
navigation  for  Muskingum  Biver,  Ohio,  for  the  fiscal  year  ending  June  SO,  1898,  to  wit: 


No.  of 
-vooclier. 


To  -whom  paid. 


For  what  paid. 


Amount. 


80 

81 

87 

188 


July,  1897. 

Pay  roU 

.....do 

....do 

-...do 

do 

....do 

do 

do 

do 

do 

...do 

....do 

J.  Seyler&Bro 

T.  S.  MeDOQgh 

a.  A.  Stanfleld  &  Co 

The  Zanesville  Hardware  Co. 

W.P.  Soott 

Griffith  &  Wedge  Co 

J.  F.  Fonts 

Claude  Wilson 


Wn».  NortJirup 

The  Marietta  Mannfactaring  Co. 

Standard  OU  Co 

....do 

Edmnnd  Moeser 

W.B.Co8grave , 

Joseph  Garrett , 

Central  Union  Telephone  Co 

...  do , 

M.Luby 

Steamer  Hazel  Rice 

City  of  Marietta,  Ohio 

PhlUp  Spaulding 


Augutt,  1897. 

Payroll 

....do 

....do 

....do 

do 

....do 

George  Lilier  tlial 

Joseph  Garrett 

The  Zanesville  Hardware  Co. . 

Steamer  Hazel  Rice 

Griffith  Sc  Wedge  Co 

CmmUaker  Sc  Co 

The  Blandy  Machine  Co 

The  C.  P.  BWiidley  'Co'.'.ll'.'.V.'.'. 


September,  1897, 


Payroll. 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 


Service , 

....do 

....do 

....do 

-...do 

....do 

....do 

....do 

do 

....do 

do 

....do 

Ruby  globes 

Kopainng  typewriting  machine. 

Material  and  services 

iiope,  belting,  etc 

Duck,  etc 

Pcicket  wheels,  services,  etc 

Riprap  stone 

Services  with  team 

Riprap  stone 

Services  and  material 

Oil 


do 

Traveling  expenses. . 

White  oak  timber 

Coal 

Toll  on  messages 

Hire  of  instrumunts. 

Reot  of  office 

Services 

Water  permit 

Rabblestone 


Service . 
do.. 


do. 

do 

do 

do 

Letter  paper 

Coal 

Soap,  kettle,  bolts,  etc 

Services 

Bolts,  nails,  etc 

Dynamite 

Hog  chains,  oast  studs,  etc  . .. 
Pipe  lining,  boiler  tubes,  etc . 
Cyclostyle  ink 


Service . 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 

.....do.. 

do.. 

.....do.. 


$64fi.00 

481.90 

845.00 

801.90 

228.96 

80.48 

56.88 

81.86 

15.48 

14.94 

8.16 

5.50 

1.02 

2.50 

60.50 

26.49 

L27 

38.36 

303.68 

2.28 

330.68 

6.72 

4.04 

4.24 

19.50 

891.60 

104.00 

2.60 

14.25 

41.66 

552.00 

1.00 

280.00 


646.00 

516.04 

845.00 

314.90 

22.20 

9.36 

4.26 

20.00 

4.17 

621.00 

8.09 

2.25 

26.80 

95.71 

.60 


646.00 

486.18 

8.78 

78.82 

81.90 

14.40 

100.80 

312.50 

524.82 

846.00 

246.18 
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nent  of  expenditure$  for  operating  and  care  of  canals  and 
navigation  for  Muskingum  Eiver,  Ohio,  efc— Con  tinned. 


DetaiUd  staismeni  of  expenditures  for  operating  and  care  of  canals  and  other  warkt  of 
'       -skin  -^ ^     " 


No.  of 
voucher. 


19 

ao 

25 

M 

81 

82 

85 

86 

87 

M 

67 

68 

72 

78 

76 

78 

81 

83 

118 

187 

172 

206 

209 

210 

211 

213 

214 

215 

217 

218 

210 

221 

223 

275 

819 

826 

827 

328 

882 

885 

887 


To  whom  paid. 


BspimbT^  1^97— Continued. 


P»yroU 

....do 

do 

The  Argand  Refining  Co 

M.  Lens  Sl  Sons 

TbeG.MyUusCo 

W.S.Conlson 

Atlas  Cement  Co 

The  Zeneeville  Hardware  Co 

The  Marietta  MannfActurioj;  Co . 

Harry  L.  Fillmore 

Ralelxh  Wilaon 

Perley  Wallace 

S.  A.Jenlcin8 

M.Luby 

Steamer  Hazel  Rice 

H.  H.  Sturtevnnt  A  Co 

ZanesviUe  poet  ottice 

The  C.F.  Brad  l«*y  Co 

W.  H.  Houer 

Joeeph  (larrett 

T.  &  M  eno  ugh 

Gieo.  8trt»cker  &  Co 

6eo.T.£Uton 

J.Seyler&Bro 

John  C.Dnerr 

John  Wilkinj; 

Griffith  &  Wedge  Co 

Curtis  &  Co 

George  Lilienthal 

Seright  it  Webiter".  ".'.11.1'.'...  1 1 '.  1 

H.  warren 

The  Zaneaville  Hardware  Co 

Standard  Oil  Co 

Geo.  T.  £lfl(on 

Geo.Strecker  &Co 

John  H.Becker 

W.P.Scott 

Perley  Wallace 

W.H.  Styer 


Octoher,  1S07. 


PayroU 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

do 

Edmund  Moeser 

J.  Seyler  &.  Bro 

Perley  Wallace 

Steamer  Hazel  Rice 

The  Marietta  Manufacturing  Co.. 

do , 

Judd  Longley , 

Henry  Spfos 

Western  Union  Telegraph  Co 

Geo.T.  Klston , 

W.B.CoBgrave 

Wm.B.Ladue 

Steamer  Bamadina  King 

John  W.  Cochrel 

Raleigh  AVilson , 

Zaneaville  post-office 

J .  Sevier  dcBro 

The  Marietta  Manufacturing  Co. 
The  ZanesYille  Hardware  Co 


For  what  paid. 


Service 

....do 

....do 

Grease,  oil,  and  wanto 

DrifD  bolts 

Cliairs,  seats,  and  cloili 

Varnish 

Cement 

Hardware,  etc 

Services 

Saw 

Services  with  team 

Coal 

Stationerv 

Kent  of  office 

Services 

Towels 

Rent  of  poatK>ffice  drawer 

Letter-copying  books 

Mih^age....... 

Coal 

Paper,  typewriter  ribbtms.  etc . 

Smokestack 

Boat  poles  and  lumber 

Roofing-paper,  nails,  etc 

Services  and  iron 

Services  

Ash  psn  and  bolt 

Lumber 

Writing  paper 

Paper 

Services  and  material 

Oil. 


Cotton  duclL.  etc 

Oil JK 

Planking 

Services  and  material . 

Lumber,  slate,  etc  . 

Nails 

Coal 

Oil  and  paint , 


Service. 
....do.. 


....do 

do 

...-do 

do 

....do 

....do 

....do 

(Jo 

do 

....do 

...do 

do 

....do 

.-..do 

Traveling  expenses 

Lime,  powder,  bolts,  etc 

Coal 

Services 

Pipe  connections,  services,  etv . 

Services,  steel,  etc 

Services  with  team 

....do 

Telegrams 

Pine  timber 

White  oak  lumber 

Mileage 

Freight 

Services  

Services  with  team 

Rent  of  post-office  drawer  ..  . 

Hardware 

Lumber,  etc 

Ax  handles  and  augers 


Amoiut. 


122. 1< 

55.08 

16L20 

71.71 

253.27 

10.35 

.60 

,140.00 

27.79 

1.20 

2.00 

9.12 
39.10 

8.ti0 
4L66 
598.00 

7.» 
.75 

4.00 
16. 4S 
14.00 

2. 75 
14.00 
13.20 
20.80 
10.64 
11.63 

3.86 

2,23 

1.25 
.50 

1.05 
.20 
52.10 
16.40 
39.60 
17.25 
128.83 

LOO 
57.40 

L40 


645.00 

939.42 

26.64 

1,003.37 

345.00 

314.90 

526.48 

124.65 

10.93 

13.50 

120.38 

240.76 

7.02 

18.18 

171.36 

2.53 

47.10 

1.69 

3.20 

621.00 

73. 13 

2.00 

.60 

L80 

L2« 

14.00 

73.85 

14.  M 

L25 

LOO 

L14 

.75 

18.32 

3.56 

2.10 


Digitized  by  LnOOQlC 


APPENDIX  F  F — ^REPORT  OF  UAJOR  BIXBT. 


2099 


JD^taiUd  statement  of  expenditures  for  operating  and  care  of  oanaU  and  other  works  of 
navigation  for  Muskingum  Eiver,  Ohio,  etc. — Continiied. 


Ko.of 
yottoher. 


To  whom  i»aid. 


For  what  paid. 


Amount. 


October,  lfi&7~Coiitiniied. 


84 
86 
92 
93 
94 
95 
96 
97 
118 
119 
127 
141 
142 
144 
187 
188 


64 
67 
68 
72 
78 
74 
75 
76 
107 
108 
109 
110 
111 
112 
113 
122 
123 
124 
133 
134 
135 
136 
140 
141 
142 
144 
145 
146 
147 
173 
180 
183 
185 

awo 

202 
203 
211 
218 


James  B.  Hartaell 

J.  Dracker 

J.T.  LauBlev 

Griffith  &  Wedge  Co 

Perley  Wallace 

Jobn  C.Doerr 

S.D.Davis 

Central  Union  Telephone  Co 

Joseph  Garrett 

John  Wilkinjg 

The  Postal  'i^Iegraph  Cable  Co. 

F.  P.  Bailey  &  Co 

John  Hopp 

Central  Union  Telephone  Co 

S.A.Jenkins 

J.  F.  Fonts 


November,  1897. 


Payroll 

do 

....do 

do 

do 

A. ..do 

do 

.....do 

do 

.....do 

do 

do 

....do 

....do 

....do 

....do 

Wesley  Dutro 

Joseph  Garrett 

The  Western  Union  Telegraph  Co  . 

The  Zanesville  Uanlwnre  Co 

Griffith  &  Wotlge  Co 

Curtis  &  Co 

M.  Lanz  &,  Sons 

Edmund  Moeser 

John  C.  Dnerr 

John  Wilklng 

Perley  Wallace 

T.Roll 

The  Zanesville  Gaslight  Co 

Citv  of  Zanesville,  Ohio 

J.  Blankenlmhler 

The  Zanesville  Hardware  Co 

Perley  Wallace 

W.P.Scott 

Zanesville  Stamp  and  Stencil  Co... 

Perley  Wallace 

Bert  Patt'Crson 

Thomas  WinHtanley 

J.Seyler&Bm 

JohnH.  Wheeler 

Standard  Oil  Co 

Raleigh  WilMon 

Geo.  T.Elslon 

Riecker  BroH.  Co 

John  C.Duerr 

John  Wilking 

Perley  Wallace 

Steamer  Jewel 

Mary  B.  Adams 

Promise  Rowland 

Steamer  Hazel  Kice 

The  Mariett*  Manufacturing  Co . .. 

Edmund  Moeser 

The  Marietta  Manufacturing  Co . . . 

JohnE.  Amdt 

Joseph  Garrett 

M.Luby 

D.P.Price 

The  Zanesville  Hardware  Co 


Services  with  team , 

Ribbon 

Soap,  brooms,  mops,  etc 

PocKet  wheels,  bolts,  etc 

Coal 

Services,  etc 

Hireof  harge 

Toll  on  messages 

Coal 

Servicesof  teamster  with  teams. 

Telegrams 

Oil. 


Services 

Hire  of  instruments. 

Pay  envelopes 

Stone 


Service 

....do 

....do 

...do 

....do 

....do 

....do , 

....do 

....do 

.....do 

....do 

....do 

....do 

....do 

....do 

....do 

Whlteoak  timber 

Coal 

Telegrams 

Scan,  nails,  etc 

Lumber 

Drift  bolte , 

Traveling  expenses 

Services  

Services  of  teamster  with  team 

Coal 

Services  with  team 

Gas 

Water  rent 

Ice 

Iron,  bolts,  etc 

Coal 

Files 

Rubber  stamps 

Coal 

Services  with  team 

...do 

Steel,  services,  etc 

Services  

Oil. 


Services  with  team 

Lumber 

Padlocks,  bucket,  etc 

Services  

Services  of  teamster  with  team 

Coal 

Freight 

Paper  and  services 

Whlteoak  timber 

Services t 

Bolts,  services,  etc 

Traveling  expenses 

Nuts,  iron,  and  services 

Hirb  of  harge 

Coal 

Rentof  office 

Stone 

Bolts,  naUs,eto 


10.88 

.16 

10.60 

44.84 

16.00 

7.90 

10.00 

6.70 

14.00 

4.88 

.40 

.80 

6.60 

14.26 

.76 

218.68 


646.00 

466.80 

64.06 

18.68 

67.82 

288.64 

204.48 

67.82 

24.18 

354.74 

21.24 

250.74 

814.90 

0.66 

525.62 

346.00 

263.66 

11.00 

.20 

6.16 

.80 

2.83 

84.09 

4.96 

1.10 

1.18 

4.40 

1.50 

1.00 

6.30 

11.81 

3.78 

8.20 

.80 

1.60 

3.  GO 

8.04 

1.90 

1.11 

.60 

4.16 

6.46 

9.86 

.60 

1.60 

6.68 

4.40 

.76 

6.96 

1,069.82 

698.00 

16.40 

11.20 

1.60 

70.00 

87.00 

41.66 

808.60 

4.78 
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Ko.of 


To 


paid. 


For  what  paid. 


J>4eemb*r,  1897, 


• 

6 

7 

8 

9 

10 

11 

12 

18 

14 

16 

86 

00 

08 

M 

100 

103 

107 

113 

110 

118 

140 

144 

145 

140 

100 

163 

166 

160 

167 

160 

101 

102 

103 

104 

106 

100 

804( 


7 

8 

0 

10 

11 

12 

13 

14 

16 

27 

43 

48 

60 

61 

62 

63 

54 

66 

60 

77 

78 

70 

00 

06 

HI 

114 

118 

110 

130 

141 


Payroll. 
.....do... 

do... 

do... 

do... 

do... 

do... 


.do. 
.do. 
.do. 


Perley  Wallaoe.. 
J.W.X«ak«. 


Bauer  Brothora 

Steamer  Jewel 

Grifflthft  Wedge  Co 

Standard  on  Co 

The  Zanenville  Hardware  Co. 

HenryRoekel 

JohnHopp. 


Coleman  &.  Longshore 

Chaa.  U.  Shrvock 

John  Wilklng 

Edmand  Moeeer 

J.  Seyler  4&  Bro 

Perley  Wallace 

T.  S.  Menongh , 

Wm.BidKely 

L.  N.  Reoh 

KaleiffhWilaon 

Joeepn  Garrett 

JohnC.  Dnerr 

Steamer  Haxel  Rice 

Griffith  &  Wedge  Co 

J.  W.  Severance 

J.F.  Foata 

Baltimore  and  Ohio  SonthweAtern  Railway  Co. 
The  C.  F.  Bradh^y  Co 


January  f  1898, 


Payroll 

do 

do 

do 

do 

do 

do 

do 

do 

Steamer  Hazel  Rice 

Central  Union  Telephone  Co 

Adams  Express  Co 

The  Zaneeville  Hardware  Co 

M.  y.  B.  Kennedy 

John  C.  Daerr 

Joseph  Garrett 

John  W.  Cochrel 

Standard  Oil  Co 

Times  Recorder  Co 

The  J.  Downerd  St,  Son  Co 

United  Stotes  Express  Co 

Griffith  A  Wedge  Co 

BdmnndMoeser .' 

Central  Union  Telephone  Co 

M.Luhy 

John  A.  Liggett 

ZaneaTille  post-office 

Edmund  Moeser 

Wm.H.Bixby 

Baltimore  and  Ohio  Southwestern  Railway  Oo. 


February,  1898. 


Payroll. 
.....do... 

do... 

.....do... 
do... 


Servioe. 
do.. 


do 

do 

do 

do 

do 

do 

....do 

do 

do 

Coal 

Stone ■ 

Repairing  tapeline 

Freight.? 

Pocket  wheels , 

Oil 

Nails,  lantern  glohea,  etc. 

Valves,  etc 

Services 

White  oak  timber 

Stationery « 

Services  with  team 

Traveling  expenses 

Kave  trough,  pipe,  etc  . . . 

Coal 

Typewriter  ribbon , 

S^vioes  with  team 

do 

do 

Coal 

Servioea 

do 

Ironwork,  etc 

Services  wiib  team 

Stf»ne 

Transporta  t  inn , 

Stationery,  etc , 


Servioe. 
....do.. 


.....do 

do 

do 

.....do 

.....do 

do 

Services 

Toll  on  messages , 

Freight 

Oaknm.  soap,  nails,  etc — 

Stationery 

Servioea  

Coal 

Services  

Oil 

Letter  paper , 

Coal..:... 

Freight 

Steel  plates,  services,  etc., 

Traveling  expenses 

Hire  of  instruments , 

Rent  of  office 

Services  

Rent  of  P.O.  drawer 

Traveling  expenses 

Mileage 

Transportation '. 


Servioe. 
....do.. 
....do.. 
....do.. 
....do.. 


08.84 

108.18 

56.58 

43.74 

138.84 

12.78 

625.04 

312.60 

645.00 

845.00 

206.86 

6.30 

62.80 

.20 

.75 

10.04 

a40 

6.46 

1.50 

1.20 

110.76 

13.80 

3.75 

5.45 

11.50 

4.40 

.75 

2.06 

1.58 

7.98 

43.00 

1.70 

50&00 

10.96 

6.00 

281.78 

4.95 


845.00 

630.00 

806.45 

6.04 

2.88 

12.96 

7.20 

222.36 

484.02 

437.00 

5.65 

.50 

24.38 

18.55 

1.20 

52.00 

LOO 

4.00 

15.40 

6.75 

.25 

10.10 

7.20 

14.25 

4L66 

3.33 

.75 

2.65 

9.70 

10.35 


645.00 
345.00 

00.00 
4.82 

Ul44 
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IktMed  BtaiemeHt  of  expenditures  for  operating  and  care  of  oanale  and  other  works  of 
navigation  for  Muskingum  Biver,  Ohio,  eto.— Continaed. 


K©.of 
Toaoher. 

To  whom  paid. 

For  what  paid. 

Amoant. 

February,  1808— Continued, 

PftTTOU 

Service 

$7.74 
3.78 

do 

do 

do 

do 

do 

12.96 

do 

172.50 

16 

do 

do   

80  24 

19 

Baltimore  and  Ohio  Kailroad  Co 

Transportation     ...        .... 

4.95 

21 

Baltimore  and  Ohio  Southwestern  liailway  Co. . 
W.  P.  Scott 

do 

6.76 

82 

Stove 

6  00 

84 

The  Western  Union  Telegraph  Co 

Telegrams 

.40 

86 

The  Thomas  Drake  Lumber  Co 

Lnm'Ber 

22.97 

88 

Seright  A,  Webster - 

Boat  numna 

8.00 

63 

Standard  Oil  Co 

S  ...^f:.::;;;::.:::::::;::;: 

4.00 

68 

Leslie  Erwin 

Services  with  team 

88 

U 

Bdmnnd  Moeser 

Travelinar  exnenaea . . 

19.60 

66 

Fwi7ht  ?.....!!!..:::..;::;;; 

1.00 

66 

The  Bnovrns  Compan  v 

Backet  links 

886.90 

61 

T.  jj^^"J"^"»^™*»"J^ 

Services  with  team     

.60 

68 

TheC.  L.  Bailey  Grocery  Co 

Brooms 

8.25 

71 

TheW.B.Oan>enterCo.. 

Letter  files,  etc 

17.77 

March,  1898. 
Payroll 

Service 

846.00 

do. ........... ........ 

do 

645.00 

do 

do 

lUO.OO 

do 

do 

60.00 

do 

do 

27.18 

do 

do 

6.76 

do 

do 

2.88 

.....do ..                  ...                

do 

12.60 

14 

The  Western  Union  Tt?l«'jjraph  Co 

Telegrams 

.20 

16 

Central  Union  Telephone  Co....... 

Toll  on  messages 

2.66 

21 

Standard  Oil  Co 

3.70 

20 

John  Schofleld 

Calking  cotton 

6.00 

80 

Th«  Rlnndy  M««hine Co 

Scraper 

8.00 

81 

Georee  Lifieuthal 

Paper 

1.26 

82 

Griffith  &  Wedue  Co 

Bolts  and  repairing  platOH 

Typewriter  ribbons  and  pap<fr. . 
Coal 

7.60 

88 

S.  A.  Jenkins..:. 

2.85 

84 

The  J.  Downerd  St  Son  Co 

8.55 

86 

M.Loby 

Rent  of  oflSce 

41.66 

64 

W.H.mnage  &Co 

1.00 

68 

Pnllman'^  IF^hvce  Csr  Co , , . ....... .XX 

Parlor-carfare 

.76 

66 

Cleveland  Sawmill  and  Lumber  Co 

Pine  lumber 

208. 5U 

87 

Wesley  Dutaro 

WhitoHiak  timber 

164.44 

96 

W.H.8tanaite*rCo .  . 

Stationery 

1.00 

9 

April,  1898. 
Pay  roll 

Service 

60.00 

10 

do 

do 

19.80 

11 

do 

do 

30.96 

12 

do 

do 

31.68 

18 

do 

do 

23.94 

14 

do 

do 

10.08 

16 

do 

do 

44.04 

16 

do 

do 

108.66 

17 

do 

do 

346.00 

18 

do 

do 

100.64 

19 

do  .  .                     ,. 

do 

18.72 

20 

do 

do 

68.64 

45 

do 

do 

646.00 

46 

do 

.....do     .........••..'«....•«■•. 

7.20 

68 

do 

do 

156.88 

69 

do 

do 

105.84 

60 

do 

do      

62.38 

61 

do 

do 

21.78 

62 

do 

do 

2.16 

74 

Rteamer Jewel    .....-, -^ - r 

Freight       

7.60 

76 

The niandv Ma^hlnA Co „. 

Bolts,  nnta.  channels,  and  angle 

irons. 
Burlap  bags 

87. 6i 

76 

Cash  Clothine  Co 

1.20 

77 

Mrs  J.  W  Traeadell 

Borlapsaoks   

80 

78 

.....do           ........•.■•....•.«. 

1.62 

79 

Hardin  ft  Raney  r-.-r r-.... 

do 

6.00 

80 

W.  P.  Wilson.! 

....  do        

8  00 

81 

Leslie  Erwin 

Services  of  teamsters  with 
teams. 

Bin4ain  HA/^Vii         .._...«>>.... 

81.60 

82 

William  Bakin           

2.96 

88 

GharleaL.  Johnson 

Serrloea 

1.96 
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No.  of 
▼oaoher. 


68 
W 
64 
66 
67 
70 
71 
P72 
P74 
70 
80 
81 
82 
84 
86 
80 
•S 


To  whom  paid. 


AjMrU,  1898— ContlnneA, 


D.  B.  WmUins 

George  Lilimi  thai 

Central  Union  Telephone  Co. 
The  J.Downerd  &  Son  Co.... 

K  W.Webster 

The  Bailey  Drag  Co 

Zaneeville  poet-offlce 

The  Blandy  Machine  Co 


May,  1898, 


PayroU. 

do... 

....do... 
....do... 
.....do... 
....do... 
....do... 


....do 

....do 

....do V... 

do 

The  linoyrns  Oo 

C.  Whithorn 

Standard  Oil  Co 

W.P.Scott 

Griffith  &  Wedge  Co , 

F.  P.Bailey  &  Co 

Payroll... 

J.C.Wagner 

The  ZanesTille  Hardware  Co 

WillDevitt 

L.N.  Reoh 

Joeiah  Severance 

Leslie  Brwln 

M.  Luby 

D.E.  Williams 

Benj.  Wright 

James  Bea  wick 

Robert  Fell 

TheBacyrnsCo 

Thd  American  Telephone  and  Telegraph  Co. 

June,  1898. 


Payroll 

.....do 

do 

do 

do 

do 

do 

.....do 

do 

do 

.....do 

do 

.....do 

Mary  E.  Head 

Standard  Oil  Co 

Steamer  Valley  Gem 

FreeWriffht 

Central  Union  Telephone  Co 

do 

The  Western  Union  Telegraph  Co 

J.Seyler  &Bro 

The  Thomas  Drake  Lumber  Co 

The  American  Telephone  and  Telegraph  Co  . 

W.H. Stanage&  Co 

Griffith  &  Wedge  Co 

Baker  Bros 

The  Bailey  Drag  Co 

The  ZanesviUe  Hardware  Co 

H.  H.  Startevant  &  Co 

The  Grant  Dry  Goods  Co 

Steamer  Lorena 

Standard  QU  Co 


For  what  paid. 


Services • 

Cap  pa^er 

Hire  or  instraments . 


Coal. 

Kemovingcrib 

Oil,  paint,  etc 

Bent  of  post-office  drawer  .. 
Steel  pins,  plateis  bolts,  etc. 


Service 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Castings,  etc 

Kubber  stamps 

Oil 

Rope,  nails,  oaknm,  etc. . . . 

Pinions  and  bolts 

Hard  oil  finish 

Service 

Services 

Packing 

Services 

Services  with  team 

....do 

do 

Rent  of  office 

Services  

Services  with  team 

Papering  rooms 

Boat  pnmps  and  services  . 

Rabber  rings 

Telephone  messages 


Service 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Oil 

FreijEht 

Services  with  te4im  ... 

Toll  on  messages 

do 

Telegrams 

Axes,  glass,  etc 

Lumber 

Telephone  messages . . 

Stationery,  etc .  * 

Cutting  plates,  etc .... 

Soap,  brooms,  etc 

Sponges,  etc 

Tallow  and  belt  laces . 

Paper 

Towels,  curtains,  etc. . 

Freight 

Oil.?. 


Amount. 


$2.00 
3w60 
14.25 
4.50 
8.00 
lia76 
.75 
04.01 


5.76 

14.40 

105.12 

20.28 

10.44 

345.00 

227.25 

103.45 

34.20 

645.00 

7a  86 

36.00 

46.80 

100.66 

1.76 

4.40 

20&70 

41.67 

LOO 

4.32 

2. 00 

3.10 

2.00 

L50 

LOS 

3.50 

4L66 

2.70 

3.00 

12.75 

26.00 

60.00 

8.85 


645.00 

345.00 

812.60 

286.80 

207.08 

174.12 

60.40 

48.28 

ia56 

10.00 

0.36 

S.60 

.72 

0.17 

4.24 

.60 

L13 

L20 

L75 

4.25 

4.06 

14L45 

5.26 

.75 

2.90 

45.00 

0.60 

L31 

6.04 

14.70 

6.60 

4.24 
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Detailed  etatemeni  of  expetidituree  far  operating  and  care  of  canals  and  other  worJu  of 
navigation  for  Muskingum  River ,  Ohio,  etc. — Continued. 


No.  of 
Toncher. 

To  whom  paid. 

For  what  paid. 

Amonnt. 

95 

June,  1898— Continued. 
Cnrtis  &  Co 

liOmber  etc  ..•.••■•■•........ 

$38.74 
.93 

96 

The  Uiiit*»d  States  Express  Co 

Freight '. 

98 

Edmiston-Homey  Co 

Wrappinir  oaner 

2.18 

100 

Griffith  &  WedeeCo 

Cast-steelpinion           

4  60 

101 

City  of  Zanesville,  Ohio 

Water  rent 

8.87 

102 

John  H.  Wheeler 

Servicea  

6  50 

104 

Standard  Oil  Co 

Oil 

3.98 

106 

J.  A.  Fay  &  Egan  Co 

Emery  (cap)  wheel 

7.60 

108 

Leslie  So^n 

Services  with  teams       ......... 

8.75 

113 

Edintind  Moesor  ...,..,.,-.^-,.r  t 

Traveling  ex])enses 

6.75 

P  114 

C.  Whithorn 

Unbber  stramns 

20 

183 

The  Zanesville  Cycle  Co 

Carbon  paper 

1.00 

185 

Arffand  Refining* Co 

Oil fT.. 

6.89 

190 

Standard  Oil  Co 

do 

4  08 

191 

The  Weatem  Qnion  Telegraph  Co 

Telegrams 

.60 

Total 

41, 323. 92 

Summary  of  expenditures  for  operating  and  care  of  locks  and  dams  on  Muskingum  River, 
Ohio,  for  the  fiscal  year  ending  June  90, 1898. 

Office  expenses,  snperintendence,  and  con tingencies $4, 478. 95 

Labor 23,830.45 

Fuel 457.60 

Expenses 5,179.79 

Repairs 7,377.13 

Total 41,323.92 


Detailed  statement  and  cost  of  dredging  on  the  Muskingum  Biver,  under  the  appropriation 
for  operating  and  care  of  canals  and  other  works  of  navigation,  for  thejisoal  year  ending 
June  SO,  1898, 


Date. 


Locality. 


Material  ezoavated. 


Total 
cost. 


July. 


1897. 


Angost., 


September. 
October.... 


Taylorsville,  Ohio .... 

...do 

....do 

....do 

RokebyLock,  Ohio... 

do 

Lowell,  Ohio 

....do 

....do 

....do 

....do 

...-do 

do 

De  vols,  Ohio 

....do 

Marietta,  Ohio 

....do 

Lowell,  Ohio 

do 

Beverly,  Ohio 

...  do 

....do 

do 

do 

Baldwins  Bipple 

do 

Lnlce  Chnte 

Stoclciiort 

.....do 

McConnelsville 

I... ado   ••*....••■•....• 


7,270  yards  frravel,  sand,  and  rotid,  at  9  cents... 
4  (itones,  nt$l 

3  logs,  at  50  centa 

1  snug 

8,380  yards  gravel,  sand,  and  mud,  at  9  cents... 

4  logs,  at  50  cents 

2,200  yards  gravel,  sand,  and  mud,  at  9  cents... 
114  yards  dimension  stone,  at  $1 

2  piles,  at  $6.56 

4.100  yards  gravel,  sand,  and  mnd,  at  8  cents. .. 

131  yards  dimension  stone,  at|l • 

1,000  feet  B.  M.  timber 

5  piling,  at  $3 

5,920  yards  gravel,  sand,  and  mud,  at  8  cents... 

2,000  yards  sand,  at  6  cents 

3,000  yards  gravel,  at  7  cents • 

400  vards  gravel,  at9  cents 

17,320  yards  gravel,  sand,  and  mnd,  at  6  cents. 

1  nnng 

900  yards  mud,  at  9  cents 

6.810  yards  gravel,  sand,  and  mud,  at  7  cents... 

5  piling,  at  $3 

7  timbers,  at  50  cents 

2  snags,  at  (3 

4.070  yards  gravel,  sand,  and  mud,  at  7  cents.. 

1  snag - 

2,000  yards  gravel,  at  6  cents 

21KJ  yards  gravel,  at7  cents 

20  yards  stone,  at50oento 

4,215  yards  gravel,  sand,  and  mnd,  at  7  cents.. 

6  piling,  at  f  1.29 


$654.30 

4.00 

L60 

15.01 

304.20 

2.00 

196.00 

114.00 

13.12 

328.00 

13L00 

6.83 

15.00 

473.60 

120.00 

210.00 

36.00 

1,039.20 

5.28 

81.00 

476.70 

15.00 

8.50 

6.00 

284.90 

3.04 

120.00 

14.00 

10.00 

295.05 

7.74 
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Due. 

Locality. 

Materia]  excavated. 

Total 
eoat. 

1807. 

McCoimHflTllIck 

do 

Bokeby  Lock 

5  760  Tarda  srr%vril  and  sand,  at  7  cf^Dtn 

$403  2D 

7  lof^B,  at  50  centa 

8.50 

l,WiO  yardn  gravel,  sand,  and  mad,  at  11  centa 

13  lojjii,  at  504  cents 

182.60 

do 

Philo 

..  do    

6L56 

6.3H0  yardn  gravel,  aand,  aod  mud,  at  7  cenU 

1  401)  varda  iDud  at  10  centa - 

44flL60 

140  00 

Deeember 

do 

3,6:iu  yurda  gravel,  sand,  and  mud.  at  iO  centa 

3,6,')0  yards  aaisd  and  gravel,  at  10  rents 

383.00 

au 

805.06 

ZaD<4ivill4 r...... 

!>90  vArdn  mud  and  sand  at  10  cents 

60.00 

iiepairs \ 

185.12 

1806. 
Jftimarv 

Watcliman  and  repairs 

580.06 

Fobmary 

do T 

lO&OO 

Haroh 

do 

194  55 

April 

do 

626.90 

M^           ::"::::::::::::::::::: 

do 

446.93 

jime""...;;... 

do 

859.06 

Rokeby  Look 

3,200  3'ard8  gravel,  aand,  and  mod,  at  5  oenta 

160.00 

Total 

8.575.05 

MUSKINGUM  RIVER  LBASB8. 

Tear  ending  April  SO,  1898. 


Location. 


Dam  No.  1.  Marietta 

Dam  Ko.2,  Devols 

Dam  No.  3,  Lowell 

Do 

Do 

Do 

Dam  Ko.4,  Beverly 

Do 

Do 

Do 

Do 

Dam  No.  6.  Stockport 

Dam  No.  7,  McConnelsvill©  . 
Dam  No.  9,  DunoHnn  I  alln  .. 
Dam  No.  0,  Tayloraviliu 

Do 

Do 

Dam  No.  10,  Zanravllle 

Do 

Do 

Do 

Do 

Do 

Do 


Symmes  Creek  . 


Lessee. 


Phcpnir  Mill  Co 

Gates  &  Payne 

F.  Wilking  &  Co 

Kecbsteiuer  Htoh 

....do 

E.W.Sprague 

KobbinsBros 

Langenberg  &  Abrams 

Mary  L.  Haldwin 

D.T.Brown 

Ittaac  D.  S|XK)ner , 

Schob  &  Pierrot 

E.  M.Stanbery 

John  Miller , 

Frazier  Sc  Son , 

John  P.  Krier 

Lewis  H.  Krier 

John  T.  Drone 

Edward  Johnson 

....do 

Muskingum  Coftin  Co , 

(iary  &  McLaughlin , 

T.  L.Mooreheail , 

Muskingum    and    Ohio    Kirer 

Transportntiou  Co. 
Jasper  ELMcCann 


Dated. 


Expires. 


May  1,1873 
May  1,1880 
May    1,1880 

do 

Nov.  1,1802 
l>eo.  2,1871» 
May  1,1880 
May    1,1800 

do 

do 

do 

May  1,1880 
Sept.— .1830 
Dec.  81.1886 

do 

May  1.1806 
Not.  1,1886 
May    1,1800 

do 

May  1,1880 
May    1,1800 

.....do 

May  1,1893 
Nov.  18, 1807 

May    1,1804 


May  LlOW 
May  1,1000 
May     1, 1010 

Do. 
Nov.     1.1012 
Dec    15,1000 
May     1, 1909 
May     1,1910 

Do. 

Do. 

Do. 
May    1,1000 


May  1,1001 
Nov.  1.1901 
May     1, 1910 

Do. 
May     1,1909 
May     1, 1010 

Do. 
May     1,1018 
Nov.  13,1902 

May     1,1000 


Year  ending  May  SI,  1898, 


Dam  No.  10,  ZanesviUe.. 
Do 


John  Blankenbahler  . 
Frederick  Abel 


Jnne  1,1882 
do 


Jane    1,1800 
Do. 
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Leases — water  power,  land,  and  rental. 


Leaaee. 


Subject. 


Cubic 

feet  of 

water  per 

minute. 


Annual 
rental. 


Rebate. 


Bents 
collected. 


PhflBnlxMmCo.. 
GatL>8  &  Payiie  . .  - 
F.Wilking&Co. 
Kechfiteiner  Bros . . 

Do 

E.  W.  Sprafirue 

KobbiriH  Bros.  a. 


Langenberg  &  AbraiUH. 
Marv  L.  Baldwin  & 


D.  T.  Brown . 

Isaac  D.Spooner  

Scbob  &,  Pierrot 

E  M.Stniiberya 

John  Miller  c 

Frazler  &  Son« 

JohnP.Krier/ 

Lewis  H.  Krier  ^ 

John  T.  Drone 

Edward  Johnson 

Do 

Muskingum  Coffin  Ck> 

Gary  &  McLau<;hliu 

T.  L.  Moorehead 

Muskingum  and  Ohio  Ki  ver  Transporta- 
tion Co.  h. 

Jasper  K.  McCann 

John  Blankenbuhler 

Frederick  Abel 


Total. 


Water  power . 

<lo 

do 

....do 

Laud 

....do 

Water  power . 
do  . 


.do. 
.do  . 
.do  . 
.ilo  . 


....do 

....do 

Land 

do 

Water  power  . 

do 

....do 

-...do 

....do 

Land 

...do 


....do 

Wat«r  power . 
....do... 


3,000 
9,000 
7, 280 
4,446 


1.904 

6,600 

5,000 

6, 0:^3 

4,000 

6,390 

(d) 

(«) 

(«) 


$350.00 
108. 00 
174.72 
100. 70 
10.00 
5.00 
100.00 
114.24 
100.00 
109.80 
100.00 
230.04 


$123.02 


7.580 
6,029 
7,399 
4,619 
4,794 


2,700 
6,200 


20.40 

80.10 

453.60 

361. 74 

443.82 

207.86 

186.96 

26.00 

25.00 

6.00 
100.00 
184.50 


$226.98 

108.00 

174.72 

106.70 

10.00 

5.00 


114.24 
100.00 
109.80 
100.00 
230.04 


13.94 


453.60 
361.74 
443.82 
207.86 
186.96 
25.00 
11.67 

6.00 
100.00 
184.50 


3,279.57 


a  "So  collection. 

b  Lease  transferred  to  Henry  C.  Baldwin,  July  17,  1897. 

e  Perpetual  free  lease  of  water  power. 

dEnough  to  propel  10  run  of  4-root  5-inoh  millstones. 

s  Enough  to  propel  15  run  of  4irfoot  millstones. 

/  Lease  canceled  January  6, 1898. 

0  Lease  canceled  January  20, 1808,  for  nonpayment  of  renti. 

ALeaae  issued  November  18, 1897. 


COMMKBCIAL  STATISTICS. 

Commerce  of  Muskingum  River  during  the  calendar  year  ending  December  31, 1897. 

LOCK  NO.  1. 


Month. 


Steam< 
boats. 


Barges. 


Miscel- 
laneous. 


Total. 


Number 
of  lock- 
ages. 


January 

February.. 

March 

April 

May 

June 

July 

AugUrtt 

September. 
October  — 
November. 
December . . 

Total 


49 

19 

86 

168 

134 

192 

161 

114 

20 

2 

66 

90 


44 

16 

64 

86 

81 

112 

108 

91 

9 

1 

48 
68 


166 


1,091 


728 
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Commerce  e/Muekingum  River  during  the  calendar  year  ending  December  SI,  1897 — Confd. 

LOCK  NO.  2. 


Month. 


Steam- 
i    boato. 


Barges. 


Mlacel. 
laneouB. 


Total. 


of  lock- 


January I 

february 

Mareh ! 

April 

^•y 

June 

July 

August 

September 

October 

November 

December , 

Total 


723 


78 


89 
25 
67 
74 
72 
90 
M 
106 
90 
67 
71 
60 


3» 
25 

67 
73 
72 
90 
« 
106 
90 
67 
71 


827 


826 


LOCK  NO.  8. 


January... 
February.. 

March 

AprU 

I^y 

June 

July 

AufUBt 

Seplember. 
October  ... 
Kovembor. 
I>eoember . 

Total 


609 


76 


88 


39 
25 
65 
68 
79 
101 
64 
98 
84 
66 
66 


818 


25 
66 
66 
77 
01 
64 
96 
82 
06 
66 
68 


791 


LOCK  NO.  4. 


January.... 
February. . 

March 

April 

Miy 

June 

July 

August 

September. 
October... 
November.. 
December.. 

Total 


542 


94 


142 


16 

12 
66 
71 
72 
69 
46 
90 
107 
101 
77 
62 


T78 


15 
12 
56 

71 
66 

64 
42 
79 
92 
97 
74 
61 


729 


LOCK  NO.  5. 


2 

6 
25 
37 
82 

ai 

9 
22 
17 
24 
19 
10 

2 
7 
28 
48 
46 
47 
19 
44 
88 
50 
86 
11 

2 

Ffihniai'V         .              ....   .....   .........    .......... 

1 

7 

]^£iirch         

8 
6 
9 
12 
5 
14 
11 
11 
6 

28 

j^pril    

43 

May 

5 
12 

6 

8 
11 
15 
11 

1 

42 

June 

87 

July 

16 

August - 

SO 

September    

29 

October 

48 

November  

29 

December 

11 

Totel T,,rrrTT ,-,-,,,-- 

226 

60 

77 

872 

817 
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Commerce  of  Muskingum  Biver  during  the  calendar  year  ending  December  31, 1897 — Cont'd. 

LOCK  NO.  6. 


Month. 


Steam- 
boats. 


Barges. 


Miscel. 
iRneons. 


Total. 


Namber 

of  lock. 

ages. 


Jannary..., 
February.., 

March 

April 

May 

June 

July 

August.... 
September. 
October  — 
Kovember . 
December.. 

Total 


M 


120 


881 


4 
6 
31 
43 
87 
48 


25 


24 
13 


814 


LOCK  No.  7. 


February.., 

March 

April 

}^y 

June 

July 

August 

September 

October 

November., 
December .. 

Totid, 


218 


60 


186 


423 


8 

82 
44 
48 
86 
81 
46 
43 
26 
81 
14 


864 


LOCK  No.  8. 


January..., 
February.., 

March 

April 

June 

July 

August — 
September 
October  ... 
Noyember. 
December. 

Total 


7»8 


72 


66 


063 


84 

84 

16 

16 

78 

78 

103 

101 

100 

101 

113 

104 

06 

88 

103 

00 

85 

78 

83 

74 

66 


000 


LOCK  No.  0. 


January.... 
February  .. 

March 

April 

MSy 

June , 

July 

August  — 
September  . 
October... 
November. 
December. 

Total 


71 


181 


1,028 


88 

88 

16 

16 

70 

78 

104 

101 

112 

103 

118 

100 

06 

01 

04 

82 

103 

80 

81 

71 

103 

01 

00 

70 

034 
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Commerce  of  Muakingum  Biver  during  the  ealemdaryear  ending  Deeember  SI,  /J97— Cont'd. 

LOOK  No.  10. 


Month. 


8t««iii- 


BmrgM. 


laneous. 


TotaL 


Nnmlwr 
of  lock- 


Jannnry..., 
February  . 

March 

April 

May 

June 

July 

AciK"B^  ••• 
8ept«niber 
October  ... 
November. 
December. 

Total 


1 

2 

5 

3 

6 

8 

1 

8 

5 

15 

1 

21 

8 

9 

2 

20 

82 
10 
78 
02 
80 
71 
81 
81 
78 
77 
#6 
71 


774 


87 


17 


878 


832 


SUMMARY. 


Lock  No.- 

Steam- 
boata. 

Barges. 

Miscella- 
neooa. 

TotaL 

Nomber 

of  lock. 

agt». 

668 
723 
680 
542 

226 

203 
218 
708 
826 
774 

262 
78 
76 
94 
69 
58 
60 
93 
71 
87 

166 
26 
38 

142 
77 

120 

136 
72 

131 
17 

tool 

827 
818 
778 
872 
881 
423 
063 
1,028 
878 

728 

826 

797 

729 

817 

814 

854 

ooo 

864 

10 

882 

Total 

5.672 

057 

925 

7,554 

6,781 

Liet  ehowing  amount  of  pi-incipal  items  of  freight  and  the  number  of  paseengers 
on  the  Muskingum  Bicer  for  the  calendar  year  ending  Deoemher  31, 1897, 


Articles. 


PaafMsneera number 

GeDcral  merchandise tons 

Coal do.. 

Livestock do.. 

Oil do.. 

'Wheat do-. 

Com do.. 

Wool do.. 


Amoants. 


72,512 
27,700 
6,523 
1,850 
1,100 
2.160 
1,025 
135 


ArUdes. 


Amoants. 


Lnmber tons. 

Brick do.. 

Hay do.. 

Salt do.. 

Potatoes do.. 

Sand do.. 

Stone do.. 


12,248 
2,825 
1,250 
1,750 
305 
2,662 
4*445 


The  total  commerce  was  65,473  tons  of  freight^  valned,  approximately,  at  $3,224,933; 
and  the  namber  of  passengers  carried,  72,512. 

JAst  of  steamboats  {stem^heel)  plying  on  the  Muskingnm  Biver  between  ZaneevUle  and 

Marietta,  Ohio. 


Name  of  steamer. 

Length. 

Breadth. 

Depth. 

Draft. 

Tonnags. 

Lorena 

Feet. 
141 
126 
125 
116 
125 
150 
35i 

FMt. 

32 

20 
26 

61 

Feet. 
5 
4 

? 

6 
41 

Indus. 
24 
26 
23 
24 
24 
88 
40 

287 

Hazel  Rice 

138 

Sonoma .  ... 

116 

Jewel 

96 

Valley  Gem 

156.24 

Zanettaa 

X84.78 

DelNorte 

6 

a  Side- wheel.    IVo  new  lines  of  transportation  established  betwesn  ZoiesTiUe  and  MoOoniMlsvillai 
steamers  Valley  Gem  and  Zanetta;  increase  in  tonnage,  3200^7. 
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Li9i  of  Bteamhoais  ($tern-wheel)  plying  on  the  Muskingum  River  between  Zanescille  and 

Marietta,  OAio— Continued. 


Kame  of  tteamer. 


Length. 


Breadth. 


Depth. 


Draft. 


Tonnage. 


A.  H.  Lawrenoe.... 
Barnadina  King  ... 

U.  S.  S.|Vegaa 

Catharine  Davis  b .. 

BarnwlAllb 

Valley  BeUeft 

D.  T.Watson  6 

Venvsfr  

HarySfr 

Eliaab 

Will  J.  Cammingsd 

Troubadour  b 

LulaFft 

Manhattan  6 

AdeUe6 

Harry  Brownft 

Uraniafr 

Kanawhab 


Feet 

42 

90 

75 

135^ 

130 

127 

M 

00 

80 

110 

160 

100 

85 

90 

ISOi 

205 

100 

180 


F«eL 


7 

18 
12 
27 
26 
22 
17 
18 

m 

26 
80 
18 
18 
14 
23 
35 
28 
84 


Fe^ 


Inehe$. 
30 
24 
30 
22 
80 
27 
29 
20 
80 
22 
20 
23 
20 
60 
60 
36 
20 
20 


3 
106 

30 
210 
127 
127 

81 
116 

19 

95 
281 

60 

40 

90 

90 
381.18 
258 


a  Propeller. 


b  Only  occasional  trips  on  Moskingam  Biver. 


bbpobt  of  mb.  edmund  moe6er,  resident  engineer. 

United  States  Engineer  Office, 

Zaneeville,  Ohio,  June  SO,  1898, 

Major:  I  have  the  honor  to  snbmit  the  following  report  on  operating  and  care  of 
locks  and  dams  on  the  Mnskingam  River  for  the  fiscal  year  ending  June  30,  1898: 

All  work  carried  on  by  hired  labor  and  competitive  purchase  of  material  was 
done  in  accordance  with  the  approved  project  for  the  year  and  for  incidental  repairs 
made  necessary  by  accident. 

Interruptions  to  the  operation  of  the  ten  looks  were  thofle  caused  by  ice  closing 
the  river  for  nine  days  in  December,  1897,  and  January,  1898,  and  by  high  water  for 
five  days  in  March,  1898.  Lock  No.  1,  at  the  mouth  of  river,  was  closed  fifteen 
days  in  September,  1897,  while  making  repairs  to  lock  floor;  but  this  delay  was 
unimportant,  as  the  lock  was  practically  inaccessible  at  that  time  on  account  of 
low  water  in  the  Ohio  River.  At  the  close  of  the  year  all  the  locks  remain  in  good 
working  order. 

There  was  a  phenomenal  flood  in  March,  the  water  reaching  a  height  of  31.7  feet 
above  the  normal  level  of  pool  at  the  Zanesville  lock,  that  being  2.8  feet  higher  than 
the  great  flood  of  1884.  Tiie  only  dama;;e  done  was  to  canal  banks  and  embank- 
ments behind  abutments,  all  of  which  can  be  repaired  without  excesttive  cost.  The 
oanal  at  No.  9  (Taylorsville),  1  mile  in  length,  was  made  uselens  by  the  failure  of 
part  of  ittf  banks.  As  this  canal  is  not  now  required  for  navigation,  but  serves  to 
fhmish  certain  water  power  with  whicli  the  United  States  is  charged,  the  repairs 
made  were  in  accordance  with  this  fact. 

The  other  four  lateral  canals  along  the  river,  aggregating  2^  miles  in  length,  have 
been  maintained  in  good  condition,  with  depths  at  mean  low  water  generally  exceed- 
ing the  6-foot  depths  on  miter  sills  of  locks.  All  the  locks  were  kept  clear  of  sedi- 
mentary deposits  and  drift,  and  building,  lock  gates,  and  lock  irons  were  repainted 
when  necessary. 

The  following  is  a  detailed  statement  of  work  done  daring  the  year: 


LOCKS  AND  DAMS. 

Look  and  Dam  No,  1,  Marietfa.—Th^  project  for  repair  of  lock  floor  at  upper  end 
of  lock  was  not  fully  accomplished,  all  attempts  made  to  unwater  the  lock  onamber 
with  the  means  at  hand  proving  futile.  A  coifer  was  placed  across  the  look  cham- 
ber at  middle  gate  recesses,  and  material  banked  against  the  upper  gates  until  thev 
were  perfectly  tight;  but  the  leakage  underneath  the  look  walls,  together  with 
water  carried  in  by  several  large  springs  under  floor  of  lock,  exceeded  the  capacity 
of  the  two  large  centrifugal  pumps  used,  so  that  it  was  not  possible  to  lower  water 
in  lock  more  than  a  few  inches.  It  was  therefore  deemed  advisable  to  limit  farther 
operations  to  the  remoyal  of  debris  of  broken  floor,  filling  gravel  and  concrete  into 
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oavitdeB  under  the  floor  and  tight  material  around  lock  walls,  with  a  view  to  stamping 
tlio  infiltration  of  water  underneath  them.  The  amonnt  of  gravel  thus  OAea  was 
6,470  onbic  yards.  Timber  bnlkheadti  were  placed  across  the  onteide  of  all  filling 
culverts  in  lock  walls,  and  to  prevent  scour  around  the  head  of  river  wall  a  proteo- 
tion  crib,  25  feet  in  length,  was  constructed  from  head  of  river  wall  to  pier  above. 
A  covering  of  stone  was  also  placed  over  the  material  banked  against  river  wall  of 
lock. 

All  disintegrated  stone  in  chamber  faces  of  lock  walls  and  upper  miter-sill  wall 
was  dressed  back  and  cavities  filled  with  concrete.  The  upper  gates  of  lock  were 
rebuilt  by  replacing  all  the  arms  above  pool  level  with  7,122  feet,  B.  M.,  oak  pieces, 
which  had  been  prepared  during  the  previous  year  and  were  used  temporarily  in  the 
construction  of  the  lower  coffer  for  repair  of  lock  floor.  The  lock  masters  house,  on  the 
river  bank  opposite  lock,  was  thorouj^hly  repaired  by  renewing  windows,  doors,  ceil- 
ings, roofs,  and  porches,  and  by  repapenng  and  repainting.  Incidental  repairs  were 
necessary  to  turbine  machinery  on  lock  walls,  Iock  irons,  waiting  room,  and  store- 
house in  lock  yard.  Sediment  was  cleaned  from  lock  ana  drift  from  dam  and  lock, 
when  required. 

For  the  ordinary  commerce  of  the  river  one-half  of  this  lock  is  sufficient,  and  with 
the  middle  gates  now  in  use  it  can  be  operated  much  more  rapidly,  on  account  of  the 
lesser  time  required  to  fill  and  empty.  The  use  of  the  whole  chamber  of  lock  is 
limited  to  passing  unusually  large  steamboats  and  some  rafts.  Under  present  con- 
ditions this  can  be  done  with  safety  when  the  lift  does  not  exceed  7  ieet,  the  low- 
water  lift  being  about  12  feet.  During  the  past  year  there  has  been  no  delay  or 
inconvenience  to  navigation  on  account  of  the  existing  conditions,  and  for  the  pres- 
ent, at  least,  it  >vould  not  be  advisable  to  take  any  further  steps  toward  restoring 
the  broken  lock  floor. 

Lock  and  Dam  No,  2y  i^evoZa.— Rebuilt  the  crest  of  dam  for  36  feet  and  the  lower 
apron  for  101  feet  of  its  length.  All  empty  spaces  in  dam  were  packed  with  stone. 
Keplaced  4  decayed  arms  of  lock  gate  with  new  timber. 

The  deposits  of  sediment  by  the  river  in  freshets  required  repeated  cleaning  out 
of  lock  chamber.  The  high  water  of  March  necessitated  repairs  to  storehouse  and 
repapering  and  repainting  of  the  lock  master's  house.  The  following  amounts  of 
material  were  expended  on  the  work : 

White  oak  timber feetB.M..  17,040 

Stone cubic  yards..        335 

Driftbolts pounds..     2,400 

Lock  and  Dam  No,  3,  Lowell. — All  expenditures  were  for  repairs  made  necessary  by 
emergency.  They  consisted  in  replacing  the  longitudinal  timbers  on  55  feet  ot  the 
second  step  of  dam,  refilling  with  stone  about  50  feet  of  the  lower  apron,  and  resheet- 
ing  the  fin»t  and  second  steps  for  a  distance  of  84  feet;  8,200  feet  timber  and  95  oubic 
yards  stone  was  used. 

The  needles  for  dam  at  head  of  lock  were  cleaned  and  restaoked  in  storehouse,  lock 
implements  and  winches  for  valves  were  repaired,  canal  banks  kept  in  good  condi- 
tion, and  a  small  washout  behind  land  wall  of  look  refilled  with  earth. 

Look  and  Dam  No,  4j  Beverly. — Originally  the  dam  at  this  place  was  the  shortest  on 
the  river,  170  feet  additional  spillway  being  provided  at  tne  left  end  for  all  stages 
above  7.3  feet  on  orcHt  of  main  dam.  The  spill  dam  is  only  occasionally  submerged, 
a  fact  which  compelled  frequent  renewing  of  the  timbers  of  which  it  was  constructed. 
To  obviate  this  tne  exposed  timber  steps  on  front  were  replaced  by  a  concrete  slope 
wall,  17.8  feet  high  and  170  feet  long,  after  forming  back  of  slope  with  rubblestene 
filled  over  steps.  The  total  amounts  of  ingredients  mixed  for  the  concrete  masonry 
and  slope,  including  1-inch  i'acing,  was  240  barrels  Portland  cement,  200  cubic  yards 
sand  and  gravel,  and  100  yards  stone,  which  made  225  cubic  yards  masonry  in  place. 

Drift  was  cleared  from  the  canal  and  mud  removed  from  around  look  gates  after 
each  freshet;  leakage  around  head  gates  at  mill  race  was  stopped  with  planking; 
winches  on  lock  walls  were  repaired ;  2  broken  bed  plates  of  machinery  on  guard  gates 
were  replaced;  2  small  washouts  in  embankments  above  lock  were  refilled,  and  100 
feet  of  the  fence  around  lock  yard  was  replaced. 

Lock  and  Dam  No,  6,  Luke  CAuts.— The  joints  over  2,185  square  feet  of  the  lock 
walls  were  raked  out  and  repoiuted,  nnd  cavities  in  faces  of  walls  refilled  with  con- 
crete. Lower  apron  of  dam,  next  to  lock,  was  rebuilt  for  147  feet  of  its  length:  the 
amount  of  materinls  required  was  38,500  feet  B.  M.  oak  timber,  2,600  pounds  drift- 
bolts,  and  240  cubic  yards  of  stone.  Repaired  and  made  serviceable  two  valve 
operating  winches  on  lock  walls ;  replaced  on  their  foundations  two  buildings  in 
lock  yard ;  rebuilt  front  porch  of  look  master's  house  and  repainted  exterior  of  house, 
all  damaged  by  high  water.  Cleared  from  lock  yard  a  large  amount  of  drift  and 
rubbish. 

Loclc  and  Dam  No.  6,  Stockport, — The  lock  and  dam  and  their  appurtenances 
remained  in  good  condition.  Minor  liabilities  were  incurred  for  work  oone  in  cou- 
neoiion  with  protection  of  embankment  at  lock  during  continuance  of  high  WAter, 
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for  removal  of  aedimoDt  from  lock  chamber,  repaDering  the  lock  master's  house,  and 
rebailding  one  outbaildine  carried  away  by  flood. 

Lock  and  Dam  No.  7,  MoConnel»ville.— The  old  wooden  drawbridge  across  the  canal, 
belon^ng  to  the  United  States,  was  replaced  with  a  plat^e-girder  bridge,  consisting 
of  2  girders,  each  4  feet  deep  and  90  feet  loDg,  with  transverse  floor  channels  and 
oak  joists  resting  on  the  lower  flange  of  girders  and  supporting  a  plank  roadway  12 
feet  between  webs  of  girders.  The  sabstructiire  of  bridge,  pivot  pier,  and  2  rest 
piers  were  repaired  and  modified  to  correspond  with  new  superstmctare  and  its  oper- 
ating machinery.  The  bridge  was  finished  and  ready  for  use  June  23,  1898.  The 
superstructure,  with  apparatus  for  swinging  the  draw,  was  built  by  the  New 
Columbus  Bridge  Company,  of  Columbus.  Ohio,  and  cost  complete  $799.00.  Cost 
of  making  repairs  to  substructure  was  $443.88. 

With  the  view  of  protecting  the  bank  affected  by  eddy  below  right  abutment  of 
dam,  106  yards  of  earth  was  filled  over  the  embankment  behind  abutment,  and  the 
crib  exteuRion  below  abutment,  100  feet  in  length,  was  rebuilt  and  filled  with  stone. 
The  following  amounts  of  material  were  expended  on  crib: 

Stone cubic  yards..        235 

White  oak  timber feetB.  M..  15,700 

Driftbolts pounds..     1,250 

Bepairs  were  made  to  the  dam  by  refilling  with  stone  a  section  of  the  lower  apron, 
rebuilding  60  feet  of  the  front  wall,  and  reeheeting  top  of  lower  apron  for  a  corre- 
sponding length. 

Labor  was  employed  handling  materials  and  supplies  for  shipment  to  various 
places,  keeping  oanal  clear  of  drift,  cleaning  lock,  and  repainting  gates.  During 
the  March  flood  unusual  efforts  were  made  toward  protecting  the  embankments  at 
both  ends  of  dam,  and  no  serioas  damage  occurred.  After  the  flood  it  was  necessary 
to  repair  and  clean  machinery  in  the  carpenter  shop  at  this  place. 

Look  and  Dam  No,  8,  Eagleport. — ^I'he  project  for  repairing  and  protecting  the 
right  abutment  of  dam  and  its  crib  extension  was  performed.  Belaid  7  yards  of 
masonry  on  lower  end  of  the  abutment  with  concrete,  dumped  332  cubic  yards  of 
large  stone  blocks  around  abutment  and  crib,  and  rebuilt  the  crib  extension  56.5 
feetlonff.  Cavities  under  abutment  were  packed  with  stone;  the  crib  extension 
was  refilled  and  top  repaved.  Material  expended:  10,000  feet  B.  M.  oak  timber, 
2,050  pounds  driftbolts,  340  cubic  yards  rubblestone,  and  332  cubic  yards  of  lar^e 
stone.  An  extraordinary  deposit  of  sediment  and  debris  of  all  kinds  was  found  m 
lock  chamber  after  subsidence  of  the  March,  1898,  flood;  its  removal  required  six 
days  of  uninterrupted  exertion.  A  washout  in  terreplein  of  lock  was  refilled  with 
208  yards  of  earth,  and  lock  yard  placed  in  presentable  condition.  Periodical  clean- 
ings have  been  necessary  to  keep  lock  gates  in  good  condition.  Minor  repairs  were 
made  to  gate  irons. 

Lock  and  Dam  No.  9,  Tayloraville. — Bepairs  were  made  to  the  dam.  They  consisted 
in  placing  new  longitudinal  timbers  and  sheeting  on  r,5  feet  of  the  lower  apron. 
Materials  used :  6,493  feet  B.  M.  timber,  385  pounds  driftbolts,  and  26  yards  stone. 

The  only  work  done  at  lock  was  for  cleaning  sediment  from  around  gates,  remov- 
ing drift  and  sna^s  from  upper  approach,  and  repainting  gates  and  maneuvering 
irons.    The  storehouse  and  waiting  room  were  repainted. 

The  old  lateral  canal  at  this  place,  although  not  used  for  navigation  since  com- 
pletion of  new  lock  at  one  end  of  dam,  is  maintained  for  the  purpose  of  furnishing 
water  power  to  the  mill  on  its  bank,  a  charge  assumed  by  the  United  States  with 
the  control  of  the  Muskingum  Biver. 

The  great  flood  of  the  past  winter  injured  the  canal  banks  to  the  extent  that  the 
mill  was  deprived  of  water  power.  Temporary  relief  was  promptly  afforded  by  a 
low  embankment  thrown  across  the  canal  below  the  branch  race  which  eonveys 
water  to  mill,  and  water  supplied  through  valves  in  guard  gates  at  head  of  canal. 
Bepairs  of  a  more  permanent  nature  were  then  made  to  the  damaged  canal  by  refill- 
ing 280  feet  of  earth  embankments,  replacing  slope  walls,  and  rebuilding  the  conduit 
running  under  canal  embankment  from  canal  to  mill  race.  The  following  is  a  state- 
ment of  material  expended  for  repair  of  canal : 

Earth  filling cubic  yards..  3,105 

Paving  stone do 83 

White  oak  timber feetB.  M..  8,207 

AU  paving  stone  used  was  recovered  from  destroyed  embankment. 

Look  and  Dam  No.  10,  Zanesville. — The  dangerous  portion  of  the  old  step  dam  was 
replaced  with  220  feet  of  slope  dam  and  several  empty  cribs  in  old  part  of  dam  were 
refilled  with  stone. 

The  following  is  the  total  amount  of  material  expended  in  this  work : 

Timber feetB.M..  135,600 

Stone cubic  yards..      1,041 

DriftboltB P<>¥^^-^??i»5 
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Reconstrnction  of  the  lock  at  this  place  haying  been  indefiDitely  postponed,  all 
repairs  are  with  a  view  of  keepiiift  it  in  operation  without  costly  work.  During  the 
past  year  worthless  coping  on  walls  was  replaced  with  concrete  over  an  area  of  996 
square  feet,  new  spar  poles  were  made  for  lower  gate  operating  machines,  and  lock 
irons  generally  repaired. 

The  entire  guide  crib  below  land  wall  of  look,  90  feet  in  length,  was  rebuilt.  The 
crib  is  14  feet  wide  at  bottom,  8  feet  at  top,  and  19i  feet  high.  The  amount  of  mate- 
rials expended  is  32,120  feet  B.  M.  oak  timber,  2,600  pounds  driftbolts,  and  440  onbio 
yards  stone. 

I'he  collapsed  stone  revetment  on  200  feet  of  canal  bank  above  land  wall  of  lock 
was  replaced  with  concrete. .  Suitable  oak  posts  were  embedded  in  face  of  concrete 
for  protection  of  boats  drifting  against  wall.  The  bank  behind  wall  wae  refilled 
with  cinders  and  gravel.  Material  expended:  180  yards  concrete,  807  feet  B.  M. 
timber,  and  140  yards  filling  material. 

The  waiting  room,  storehouse,  and  lock  gates  were  repainted  and  canal  banks  kept 
in  good  condition. 

BOATS. 

The  U.  S.  dredge  Malta  has  been  usefully  employed  throughout  the  working  season 
in  dredging  out  canals  and  making  excavations  through  snoids  in  the  open  river. 
Snags,  rocks,  and  other  obstructions  were  removed  and  dams  backed  with  gravel 
where  required.  The  work  accomplished  was  the  removal  of  89,425  cubic  yards  of 
material,  11  snags,  269  stones,  and  62  logs  and  timbers  by  working  over  a  distance  of 
11,660  feet. 

The  following  points  between  mouth  of  river  and  Zanesville  received  attentions 
At  No.  1,  Marietta,  dumped  material  around  upper  end  of  lock  and  removed  ooffer 
above  upper  gates;  at  No.  2,  Devols,  dug  material  for  filling  at  No.  1,  dredged  out 
the  lower  approach  to  lock ;  at  No.  3,  Lowell,  dredged  out  the  canal ;  at  No.  4,  Bev- 
erly, the  cnnal;  at  Baldwin's  ripple,  li  miles  below  No.  5,  the  upper  end  of  bar;  at 
No.  5,  Luke  Chute,  lower  approach  to  lock  and  backing  of  dam ;  at  No.  6,  Stockport, 
the  lower  approach  to  Iock  ;  at  No.  7,  McConnellsville,  the  canal  and  backing  of 
dam ;  at  No.  8,  Eagleport,  the  lower  and  upper  approaches  to  lock ;  at  No.  9,  Taylors- 
ville,  the  left  channel  at  bar  below  old  lock,  wnere  the  dredge  worked  over  a  dis- 
tance of  1,410  feet,  the  channel  below  new  look,  head  of  canal  and  backing  of  dam; 
at  No.  10,  Zanesville,  the  canal. 

The  dredge  fleet  was  placed  in  winter  quarters  at  Zanesville,  December  24, 1897. 
Towing  for  the  dredge  was  done  by  the  hired  steamboat  ffazel  Hioe,  Extensive 
repairs  were  made  to  dredge  from  January  to  July,  1898. 

The  old  lock  at  No.  9  was  converted  into  temporary  ways  for  docking  boats  belong- 
ing to  the  United  States,  at  a  cost  of  $150.  The  dredge,  two  dump  scows,  and  steamer 
Vega  were  docked  and  hulls  repaired  and  calked,  and  making  tnem  again  servicea- 
ble, especially  that  of  the  dredge,  which  had  received  no  attention  since  its  con- 
struction in  1888. 

The  Government  steamer  Vega  has  been  of  great  service  in  towing  material  used 
at  the  various  works. 

The  delivery  of  material  needed  for  reconstructing  the  floating  pile  driver  was 
not  completed  until  towards  the  close  of  the  fiscal  year.  Nothing  was  therefore 
done  in  this  matter  except  receiving  and  caring  for  the  lumber  and  &on. 


A  lease  was  issued  to  the  Muskingum  and  Ohio  River  Transportation  Company 
for  ^  acres  of  land  on  canal  bank  at  Zanesville,  Ohio,  to  be  used  for  warehouse 
purposes. 

BRIDGES. 

During  the  flood  of  March,  1898,  the  draw  of  the  Beverly- Waterford  bridge,  25 
miles  above  mouth  of  river,  was  carried  off  its  piers  and  lodged  in  river  about  1,000 
feet  below  bridge.  The  wreckage  has  not  yet  become  an  obstruction  and  its  removal 
by  the  owners  has  been  provided  for.  At  the  same  time  the  abutment  on  shore  side 
of  draw  space  of  the  Taylorsville  bridge,  67  miles  above  mouth  of  river,  fell  out 
into  the  channel;  immediate  steps  were  taken  by  the  owners  for  the  removal  of  the 
debris  and  no  serious  delays  to  navigation  have  occurred. 

Respectfully  submitted. 

Edmund  Mosbeii,  Besidwt  Mngineer. 

Maj.  W.  H.  BiXBY, 

Corps  of  JSngineerB,  U,  8*  A% 
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FF7. 
mPEOVEMENT  OP  LITTLE  KANAWHA  KIVEE,  WEST  YIBGINIA. 

[This  -work  was  In  the  eharfe  of  IC^I.  Jamas  F.  Gregory,  Oorps  of  Bngineers,  to  July  31, 1897,  and  of 
Ha).  WiUiam  W.  Harts,  (7.  S.  Yolonteers,  First  iTieatenant,  Oorps  of  Bnjdnsers,  from  July  81  to 
Ancast81, 1807.] 

The  act  of  Oongress  of  Jane  3,  1896,  appropriated  $1,500  for  con- 
tinuing the  work  in  accordance  with  the  original  project,  adopted  in 
1877,  viz,  removing  such  oba tractions  as  rocks,  snags,  overhanging  trees, 
etc.,  from  the  stream  above  Barning  Springs,  W.  Ya.,  about  40  miles 
above  Parkersburg,  so  as  to  aid  light-draft  steamboat  navigation  and 
the  floating  of  timber  to  market. 

Work  was  resumed  in  August  and  continued  until  September  11, 
1897,  when  operations  were  suspended  on  account  of  extreme  low 
water,  which  prevented  economical  prosecution  of  the  work.  The  river 
was  gone  over  from  Dam  No.  5  to  Oreston,  W.  Ya.  (head  of  ordinary 
steamboat  navigation),  a  distance  of  8  miles,  and  many  troublesome 
obstructions  removed. 

The  commercial  statistics  are  given  in  the  report  for  operating  and 
care  of  lock  and  dam  on  Little  Kanawha  River,  West  Yirginia. 

This  work  was  under  the  efficient  care  of  Mr.  B.  F.  Thomas,  resident 
engineer,  until  May,  1898,  since  which  date  it  has  been  under  the  simi- 
lar care  of  Mr.  Edmund  Moeser,  resident  engineer,  whose  report  is 
hereto  appended. 

Money  statement 

Jnly  1«  1897,  balftnoe  nnezpended $1,497.46 

Jane  SO,  1898,  amount  expended  dnring  fiscal  year 694. 16 

July  1, 1898,  balftnoe  unexpended 808.31 


Apprapriaiiam, 


AiiguBtl4,1876 $7,300 

June  18,1878 18,000 

March  3, 1879 18,000 

June  14, 1880 15,000 

March  3, 1881 40,000 

August  2, 1882 31,000 


Angn8t5,1886 $16,875 

August  11, 1888 25,000 

September  19, 1890 40,000 

June  3, 1896 1,500, 

Tx)tftl 212,675. 


NoTB. — For  list  of  boats  plying  Little  Kanawba  Ri^eT,  and  commercial  statistics, 
■ee  report  for  operating  and  care,  etc.,  Little  Kanawba  fiiver,  West  Virginia. 


BBPOBT  OV  MRi  KOMUKD  MOESXRy  RK8IDBKT  BNOINBBB. 

Unitbd  Statxs  Enoinbbr  Officx, 

Zanesville,  Ohio,  June  30,  1898, 

Majob:  I  have  the  bonor  to  submit  the  following  report  on  improving  Little 
Kanawba  River,  West  Virginia,  during  tbe  fiscal  year  endins  June  30, 1898. 

This  work  is  carried  on  under  an  item  in  tbe  river  and  barbor  act  of  June  3,  1896.. 
and. subsequent  project  approved  by  tbe  Chief  of  Engineers  July  6, 1896^  for  removal 
of  obstructions  tbat  bave  reformed  in  tbe  river  above  Dam  No.  5.  In  accordance 
with  these  pwvisions  a  party  was  organized  in  Ausust,  1897,  and  begini^ing  at  Look 
and  Dam  No.  5, 40  miles  above  moutb  of  river,  worked  upstream  to  Creston,  W.  Va., 
a  distance  of  8  miles,  clearing  tbe  river  witbin  tbe  limits  of  tbe  normal  level  of  pool, 
and  to  the  head  of  ordinary  steamboat  navigation,  of .  suoh  obstructions  as  ovezw 
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hanging  trees,  snags,  and  stomps.    In  detail  the  work  done  over  thia  stretch  of  riTer 
is  as  follows : 

Trees  oat  down,  trimmed,  and  out  into  short  lengths 762 

Trees  bored  for  blasting 42 

Trees  girdled  and  deadened 77 

Fallen  trees  trimmed  and  cat  into  short  lengths 123 

Stamps  removed 85 

Operations  were  saspended  September  11,  1897,  on  accoant  of  the  extreme  low 
stage  of  water  which  prevented  economical  proseontion  of  the  work  above  the  limits 
of  pool  No.  5. 

The  clanse  contained  in  the  act  of  June  3,  1896,  pertaining  to  Little  Kanawha 
River,  eridently  intended  to  provide  for  the  maintenance  of  light-draft  navigation 
over  the  37  miles  of  stream  between  Lock  No.  5  and  GrantSYille,  W.  Va.,  heretofore 
improved  with  6  dikes.  With  this  in  view  an  examination  of  the  river  between  the 
two  points  was  made  by  my  predecessor.  Assistant  £n<^ineer  B.  F.  Thomas,  and  an 
estimate  of  the  work  required  together  with  project  for  its  performanoe  submitted 
September  16,  1897. 

Respectfhlly  submitted. 

£DMUin>  MOBSBB,  BeHdemi  E%giwa&r. 

M^j.  W.  H.  BiXBY, 

Ctff^pt  of  Engineers f  U,  S.  A. 


[Extract  from  report  of  Mr.  B.  F.  ThonuM,  rmldent  enginoer.] 

Report  npon  the  obstructions  to  navigation  in  that  part  of  Little  Kanawha  River 
lying  above  the  head  of  ordinary  steamboat  navigation,  between  Creston  and  Grants- 
ville,  W.  Va. : 

As  the  jonmey  over  this  part  of  the  river  was  made  downstream,  I  will  note  the 
obHtructions  in  this  manner. 

The  Government  dike  at  Leaf  bank,  jast  below  Grantsville,  and  29^  miles  above 
Creston,  has  done  great  good  in  directing  and  confining  the  waters,  and  sediment  has 
filled  in  behind  it  until  the  dike  itself  has  the  appearance  of  being  part  of  the  bank. 
It  will  require  no  repairH,  although  the  timber  has  about  all  decayed.  The  first  work 
below  Grantsville  is  at  Robinson  Run,  where  there  are  five  large  rocks  in  bend  and 
snags  jast  below  at  the  Bell  farm.  The  chute  should  also  be  cleaned  at  the  Bell  bend 
and  some  rocks  blasted  out  near  water's  edge.  There  are  two  rocks  at  Rogers,  above 
Big  Root  Creek,  21^  miles  above  Creston.  to  take  oat.  and  some  at  Big  Root  Ripple, 
aOi  miles  from  Creston.  The  dike  at  this  shoal  is  oi  great  advantage  and  reqaires 
no  repairs. 

There  are  quite  a  number  of  trees  and  snags  to  remove  above  Brooksville  and  a  drift 
Inst  below  Ysllow  Creek,  and  some  rocks  to  blast  a  little  lower  down.  Stocking 
Heel  shoal,  18^  miles  above  Creston,  needs  cleaning  and  the  chute  straightened. 
The  dike  at  this  point  has  been  of  g^eat  benefit  and  reqaires  no  repairs. 

Aroand  the  Big  Bend  there  are  quite  a  number  of  snags  to  remove,  fallen  trees  to 
trim  up,  and  overhanging  trees  to  top. 

There  are  snags  both  above  and  below  Anna  Maria  Creek,  15^  miles  above  Creston. 
At  this  place  the  Government  dike  has  been  of  great  advantage  to  the  river. 

A  little  lower  down,  on  Knight's  farm  and  opposite  there,  are  some  fallen  trees  to 
take  oat  and  some  trees  to  top. 

There  are  some  bad  drifts  at  Aaron  Pettil's  and  some  rock  below  the  "  neok  "  of  the 
Big  Bend  and  just  above  the  ^'DeviFs  Race  Track,''  which  itself  needs  cleaning  of 
bowlders. 

There  are  some  leaning  trees  at  Mrs.  Blacksheer's  and  below  and  dead  timber  at 
May's. 

Some  rocks  should  be  blasted  at  Fishpot  Shoal  and  some  fallen  ta«es  a  mile  below 
should  be  taken  out. 

There  are  snags,  fallen  trees,  and  leaning  trees  to  remove  in  the  Lending  Creek 
neighborhood,  8  miles  above  Creston.  The  dike  here,  like  all  the  others,  has  been 
of  great  benefit  in  forming  a  navigable  river,  and  is  the  last  of  the  five  below  Grants* 
vilie  to  report  npon,  as  the  one  at  West  Fork  Ripple  is  in  slack  water  now. 

There  are  some  rocks  above  Nailor  Bend,  5|  miles  above  Creston,  and  some  below 
the  shoal,  and  also  some  trees  to  remove. 

Some  blasting  should  be  done  at  what  is  known  as  County  Line  Rocks,  and  the 
shoal  below  needs  some  work. 

There  are  some  snags  and  trees  below  Straight  Creek  and  leaning  trees  above  Kal/ 
Eon,  where  some  blasting  will  be  necessary. 
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Many  tree  tops  are  alongshore  near  the  "  Devil's  Tea  Table"  and  above  Rook  Rnn, 
and  there  are  some  rooks  at  Beaver  Rooks,  4^  miles  above  Creston,  and  at  Scott's 
Rook. 

A  few  snags  have  formed  in  the  head  of  pool  at  Flat  Ripple,  2^  miles  above 
Creston. 

It  is  reoommended  that  the  work  be  postponed  nntil  a  favorable  stage  of  water 
ooonrs  next  season,  say  in  Jnly  or  Angnst. 

The  estimated  cost  is  as  below : 

Explosives  and  other  artioleeto  be  purchased $350.00 

1  master  laborer  and  blaster,  1  month 75.00 

10  laborers,  24  days  each,  at  $1.20 288.00 

Iboatjl  month 30.00 


743.00 


FF8. 


OPERATING  AND  CARE  OF  LOCK  AND  DAM  ON  LITTLE  KANAWHA  RIVER, 

WEST  VIRGINIA. 

[Thia  work  wm  in  the  charge  of  Mi^.  Junee  F.  Gregory,  CotpB  of  Enfineers,  to  July  81, 1807.  and  of 
Mai.  Wmiam  W.  Harts,  u.  S.  Volanteere,  First  Lieutenant,  Corps  of  Englneere,  trom  July  81  to 
August  81, 1897.  J 

This  lock  and  dam,  known  as  Ko.  5,  was  constmcted  onder  the  addi- 
tional project  for  improving  Little  Kanawha  Eiver,  West  Virginia,  of 
1880,  and  was  opened  to  navigation  on  December  2,  1891,  since  which 
time  it  has  been  operated  and  kept  in  repair  under  the  indefinite 
appropriation. 

Navigation  was  snspended  through  this  lock  for  129  days,  owing  to 
low  and  high  water,  to  ice,  and  to  the  leaky  condition  of  the  dams 
belonging  to  the  navigation  company  below. 

The  valves  of  lock  caused  some  trouble  during  the  year^  and  on  May 
1  one  of  the  emptying  valves  became  entirely  unserviceable.  The 
extent  of  the  damage  can  not  be  ascertained  until  low  water,  but  steps 
have  been  taken  for  its  repair.  The  dam  required  some  resheeting, 
filling,  and  backing.  This  was  done,  and  the  lower  apron  anchored  to 
the  masonry  of  the  lock.  The  lower  guide  crib  of  lock  was  reduced  30 
inches  and  stone  for  paving  top  of  same  quarried.  A  fill  was  made 
behind  this  crib.  The  opper  goide  crib  was  paved.  Some  bank  pro- 
tection was  also  done.    Stone  for  cribs  and  ban k  protection  was  quarried. 

This  work  was  under  the  efficient  care  of  Mr.  B.  F.  Thomas,  resident 
engineer,  until  May,  and  since  then  has  been  under  the  similar  care  of 
Mr.  Edmund  Moeser,  resident  engineer,  whose  report  is  herewith 
appended. 

The  following  is  a  statement  of  the  amounts  and  dates  of  all  allot- 
ments for  this  work: 


November  28,  1891 $l,M)0.00 

July  15, 1892 4,426.65 

July21,1893 3,837.97 

July  16, 1894 3,491.03 

July20,1895 3^378.17 


July  24, 1896 $830.72 

.July27,1897 1,684.03 

Total 19,148.57 
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Detailed  statement  of  expenditures  for  operating  and  care  of  canaU  and  other  works  of 
navigation  applied  to  Little  Kanawha  Biver,  West  Virginia,  during  the  fisoal  year 
ending  June  SO,  1898. 


No.  of 
Toacher. 


To  whom  paid. 


For  what  paid. 


Amount. 


102 
103 
184 
232 
251 
267 
279 
282 
284 
285 
287 


106 


10 

17 

185 


1 
76 
188 


123 


77 


43 


85 

P74 

00 

P102 


Augutt,  1897, 


Pay  roll 

do 

Niswander  Hardware  Co. 


Service 

do 

Cemeut,  eto . 


Total. 


SepUmber,  1807. 


Pay  roll . 
...do... 
do. 


The  Atlantic  Reflnlne  Co 

The  W.  H.  Smith  Hai^ ware  Co 

The  PickerlngHardware  Co 

The  Weatem  union  Telegraph  Co. 

L.E.  Tanner 

WixtBaU 

do 

G.W.Rightor 


Total. 


October,  1897. 


FayroU 

C.  Whithorn. 

Total.. 


November,  1897. 


Payroll.... 
Total. 


DecemJber,  1807. 


Payroll 

— do , 

B.F.Thomaa. 


Total. 


January,  1898. 


PayroU 

D.  8.  Hopkins  . 
Payroll 


Total , 

February,  1898. 
Payroll 

ToUI 

March,  1898. 

The"W.  H.  Smith  Harawnre  Co. 

Total 

AprU,  1898. 
Payroll 

Total 

May,  1898. 
Payroll 

Total 

June,  1898. 


Service 

....do 

....do 

(Ml 

Faee 

DrilU 

ToUon  telejirani. 

Stone 

Suppliea 

NaUB,eto 

Oak  lumber 


Service 

Kubber  stamps . 


Service . 


Service 

....do 

Traveling  exponsos. 


Service 

Hire  of  barj;o. 
Service  


Service . 


Hardware,  oto. 


Service  - 


Service . 


Payroll 

W.  H.  Stenage  &  Co 

The  W.  H.  Smith  Hardware  Co. 
PayroU 


Service 

Stationery,  etc. 

Lime,  eto , 

Service , 


Total. 


$06.00 
8  40 
4.(55 


108.05 


193.55 

95.00 

116.66 

6.08 

1.05 

6.30 

.20 

20.00 

1.24 

.05 

1.60 


442.42 


;.oo 

.60 


>.50 


05.00 


95.00 


27.30 
05.00 
18.40 


140.70 


95.00 

2.00 

95.00 


102.00 


95.00 


95.00 


18.71 


13.71 


95.00 


95.00 


95.00 


05.00 


95.00 

.75 

5.40 

50.00 

151.16 
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Summary  of  expendUurea  far  operating  and  care  of  look  and  dam  on  Little  Kanawha  River, 
West  Virginia,  for  thefieoal  pear  ending  June  SO,  1898. 

OfQoe  expenses,  saperintendenoe,  and  contiogen oies $250. 20 

Labor 1,045.00 

Expenses 34.63 

Repaiis 393.70 

Total 1,723.53 

List  showing  amount  of  principal  iteme  of  freight  and  the  number  of  paasengrra  carried  on 
Little  Kanawha  River,  West  Virginia,  for  the  calendar  year  ending  December  81, 1897, 


ArtldM. 

Amount. 

Artlolea. 

Amount. 

Coal 

tona.. 

do... 

do... 

do... 

do... 

1,202 
10.547 
15,100 
61,807 
16,207 

MlsoeUaneoiia 

Total 

tons.. 

23,400 

Staves 

127.048 

Timber 

TiM 

FaMengen 

...number.. 

22,000 

The  total  commerce  of  127,943  tons  of  freight   is  valaed,  approximately,  at 
$2,300,000. 

Liet  of  eteamhoate  plying  on  Little  Kanawha  River,  West  Virginia. 


Name  of  boat. 

Character. 

Length. 

Bz«adth. 

Depth. 

Tonnage. 

W.  A.  Hilton 

Stem- wheel 

do 

Feet. 
J06 

eu 

00 
86 
98.4 
05.8 

Feet. 
22.6 
18 
17 
13.6 
15.1 
14 

Feet. 
3.6 
8.5 
2.6 
3.6 
2.6 
8.4 

67  54 

Bumadina  Kins 

106 

D.  T.  Watson.... 

do 

80.45 

Mary  £ 

do 

10.34 

Lulu  P 

..  do  .    ... 

37  16 

BarUett 

do 

56.18 

Report  of  lockages  on  the  Little  Kanawha  River,   West  Virginia,  for  the  calendar  year 

ending  December  81,  1897. 

LOCK  SO.  6. 


Month. 


Steam- 
boats. 


Barges 
and  flats. 


Bafts. 


Miscella- 
neous. 


Number 

of 
lockages. 


January — 
February  .., 
Maroh...... 

April 

Miy 

June 

July 

August 

September  . 
October  ..... 
NoTcmber.., 
December.. 

Total. 


71 
220 


109 
100 
46 


438 


152 


1,355 


167 


50 
147 
308 
351 
363 
225 
270 

81 
1 


137 
174 


2,102 


bkport  of  mr.  edmund  moesbr,  rb8idbnt  bngineer. 

United  States  Engineer  Office, 

Zanesville,  Ohio,  June  SO,  1898. 
Sir:  I  have  the  honor  to  snhmit  the  following  report  on  operating  and  caring  for 
Lock  and  Dam  No.  5  and  their  appurtenances,  Little  Kanawha  Biver,  West  Virginia, 
during  the  fiscal  year  ending  June  30,  1898: 

Mr.  B.  F.  Thomas,  assistant  engineer,  had  local  charge  of  this  work  until  May  12, 
1896. 

The  lock  is  situated  ahont  40  miles  above  the  month  of  river  at  Parkersbarg,  W.  Ya. 
Below  it  the  Little  Kanawha  Navigation  Company  has  four  looks  and  dams,  bntjowi]i|^ 
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to  the  condition  in  which  the  dams  are  kept  it  is  only  daring  a  wet  season  that  navi- 
ffation  below  Lock  No.  5  is  maintaiQed  with  certainty.  During  the  past  year  the 
lower  miter  sill  was  out  of  water  for  forty-six  days  in  September.  October,  and 
November,  and  for  seventy-five  days  the  navigable  depth  in  lock  was  less  than  3  feet. 
Other  interruptions  to  the  operations  of  the  lock  were  ice  closing  the  river  for  four 
days,  and  four  days'  suspension  of  lockages  on  account  of  high  water. 

The  following  is  a  detailed  statement  or  work  done  daring  tlie  year: 

Lock,— The  fiiling  and  emptving  valves  were  refastened  to  their  shafts  by  drilling 
holes  and  driving  pins  through  valves  and  shafts ;  a  total  of  12  pins  were  used.  Hie 
spaces  between  valve  frames  and  masonry  were  packed  with  soft  wood  to  prevent 
further  wear  and  stop  leakage.  This  work  was  accomplished  in  Aogost  and  Septem- 
ber, 1897,  when  the  stage  of  water  was  so  low  that  no  coffers  were  required.  On  May 
1, 1898,  one  of  the  emptying  valves  became  unserviceable,  necessitating  the  placing 
of  a  temporary  bulkhead  across  culvert  opening.  The  exact  nature  of  the  damage 
to  valve  can  not  be  ascertained  until  extreme  low  water  sets  in,  but  steps  have  been 
taken  for  its  repair.  In  the  meantime  the  lock  is  being  operated  with  one  emptying 
valve. 

Dam. — Resheeted  two  steps  of  dam  with  50  pieces  timber;  refilled  empty  cribs 
with  24  cubic  yards  stone;  backed  the  dam  with  40  cubic  yards  broken  stone: 
fastened  the  lower  apron  to  masonry  of  lock  with  a  large  anchor  bolt  and  replacea 
worthless  longitudinal  timbers,  aggregating  80  feet  in  length,  in  lower  apron  of  dam. 

The  following  amounts  of  materials  were  expended : 

White  oak  timber feetB.  M..  5,760 

Stone cubic  yards..        64 

Bolts pounds..      900 

Guide  orib  below  land  wall  of  looA;.— Removed  4,000  feet  B.  M.  timber  and  80  cubic 
yards  stone,  thereby  reducing  height  of  crib  30  inches  throughout  its  entire  length 
of  100  feet.  Prepared  the  top  of  crib  for  paving  and  quarried  1,000  pieces  paving 
stone  for  same.  Filled  100  yards  earth  behind  crib  to  complete  terreplein  of  lock, 
and  placed  a  covering  of  stone  over  this  fiU  to  protect  it  from  erosion  during  high 
stages  of  water. 

Guide  orib  above  land  wall  of  look, — Quarried,  boated  to  lock,  and  paved  the  top  of 
this  crib  with  400  pieces  paving  stone. 

Bank  protection, — Quarried  1^  cubic  yards  stone  for  riprapping  bank  below  lock 
and  placed  40  yards  after  grading  and  preparing  bank. 

Miacellaneoue, — Incidental  repairs  were  made  as  required,  and  grounds  kept  in 
excellent  condition  by  the  lockmaster  and  assistant. 
Respectfully  submitted. 

Edmund  Moeser,  Eeeident  Engineer, 

Uai.  W.  H.  BiXBY, 

Corps  of  Engineere,  U.  3,  A, 


FFg. 

IMPROVEMENT  OF  GREAT  KANAWHA  RIVER,  WEST  VIRGINIA. 

[This  work  was  in  the  charge  of  MaJ.  James  F.  Gregory,  Corps  of  Engineers,  to  July  3L,  1807,  ond  of 
M%).  WilliAm.  W.  Harts,  u.  S.  yoiuiiteerB,  First  Ltoutenant.  Corps  of  Bngineers,  tnm  July  81  to 
August  81.  1897.]  «.        F-  »         -  J 

The  present  project  for  the  improvemeDt  of  this  stream — ^that  is,  the 
modified  project  of  1875 — ^provides  for  dredging  channels  where  needed 
and  the  extension  of  6  feet  of  slack- water  navigation  for  a  distance  of 
aboot  96  miles  apstream  from  the  month  of  the  river  in  the  Ohio,  at 
Point  Pleasant,  W.  Va.,  by  the  constmction  of  locks  and  dams  (Annaal 
Beport,  Chief  of  Engineers,  1875,  Part  II,  pages  90*98).  This  project 
provided  for  twelve  locks  and  dams,  three  locks  with  fixed  dams  in 
the  apper  portion  of  the  river  and  nine  locks  with  movable  dams  in  the 
remainder  of  the  river.  This  was  changed  later  on,  so  that  there  should 
be  bat  two  locks  with  fixed  dams  in  the  upper  river  and  eight  locks 
with  movable  dams  in  the  remainder  of  the  river.  The  two  locks  with 
fixed  dams  in  the  upper  part  of  the  river  and  five  of  the  locks  with  mov- 
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able  dams  in  the  remainder  of  the  stream  are  completed  and  in  opera- 
tion, as  shown  in  the  table  printed  on  page  2247  of  the  Annaal  Beport 
of  the  Chief  of  Engineers  for  1896,  Part  IV. 

Dam  No.  9. — ^The  contractors,  Zimmerman,  Trnax  &  Sheridan,  com- 
pleted their  work  at  this  locality  on  May  10.  The  work  done  consists 
in  building  weir  foundations,  shore  abutment,  and  abutment  crib;  plac- 
ing &xed  irons,  cushion  blocks,  and  guide  sills,  and  grading  and  riprap- 
ping  banks.  They  removed  the  cofferdam  and  cleaned  up  the  grounds. 
The  weir  of  the  pass  is  284  ieet  long,  being  closed  by  71  Ohanoine  wickets. 

During  the  year  the  lock  gates  were  completed  and  hung,  the  weir 
wickets  finished  and  put  in  place,  and  the  lock  and  dam  put  in  order 
for  operating,  by  hired  labor.  The  dam  was  regularly  raised  on  June 
25.  There  still  remains  some  work  to  be  done,  but  the  lock  and  dam 
will  be  put  in  operation  on  July  1,  1898. 

Dam  No.  10. — The  work  to  be  done  under  contract  was  completed  by 
Zimmerman,  Tmax  &  Sheridan  on  March  7.  It  consisted  in  building 
weir  foundation Sy  shore  abutment,  and  abutment  crib;  placing  fixed 
irons,  cushion  blocks,  and  guard  sills,  and  removing  cofferdam  and  rub- 
bish from  grounds. 

The  lock  gates  were  built  and  hung,  the  weir  wickets  finished  and 
placed,  and  work  in  putting  the  lock  and  dam  in  order  to  operate  almost 
finished  by  hired  labor  during  the  year.  Although  there  still  remains 
some  work  to  be  done,  this  lock  and  dam  is  practically  finished  and  will 
be  put  in  operation  soon  after  July  1. 

Dam  No.  11. — Thomas  Mumford  continued  work  under  his  contract 
through  the  year.  Progress  was  much  retarded  by  rises  in  the  river 
and  bad  leaks  in  the  cofferdam.  Quicksand  was  also  eucounteied  and 
gave  considerable  trouble.  The  contractor  completed  his  work  inside 
the  coff'erdam  on  June  29,  including  a  timber  crib  apron  to  dam,  which 
was  not  originally  contracted  for,  thought  at  first  unnecessary  owing  to 
the  depth  of  hardpan,  but  later  decided  advisable,  and  authorized.  The 
hired-labor  force  completed  the  lock  gates,  put  panels  in  weir  wickets, 
and  placed  in  position  almost  all  of  the  movable  parts  of  weir. 

Miscellaneous  work. — Chain  and  clevises  were  received  from  the  con- 
tractor, Henry  B.  Newhall,  for  Dams  Nos.  9;  10,  and  11;  also,  some  for 
repair  of  completed  works.  The  contractor  at  first  furnished  chain 
made  from  steel,  which  on  inspection  failed  to  stand  the  test.  The  con- 
tractor thereupon  furnished  a  chain  from  good  iron,  which  stood  the 
tests  well. 

Three  service  boats  were  built  by  Calderwood  &  Hanna,  contractors, 
for  use  at  Dams  Nos.  9,  10,  and  11. 

Proposals  were  invited  and  opened  for  constructing  lock  houses  at 
sites  of  Dams  Nos.  9  and  10. 

U.  S.  towboat  Bee  and  dredge  were  employed  during  the  year  deep- 
ening and  widening  the  permanent  towing  channels,  and  on  such  other 
work  as  was  found  necessary,  dredging  52,470  cubic  yards  of  gravel 
and  removing  535  cubic  yards  of  stone  and  199  snags. 

Accompanying  this  report  are  ten  photographs  of  Dams  Nos.  9, 10, 
and  11,  which,  taken  in  connection  with  those  shown  in  the  Annual 
Beport  for  1897,  form  a  complete  illustration  of  these  works. 

This  work  has  been  carried  on  with  great  thoroughness  and  efQciency 
by  Mr.  Addison  M.  Scott,  resident  engineer,  whose  report,  giving  the 
progress  of  the  work  in  detail,  is  herewith  appended. 

A  statement  of  the  commercial  statistics  is  given  under  operating 
and  care,  etc.,  Great  Kanawha  Eiver. 
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Money  statement 

Jnly  1, 1897,  balance  nnexpended $533,679.25 

June  30, 189iBy  amonnt  ezpoDded  daring  fiscal  year 234,024.48 

Jnly  1, 1898,  balance  unexpended 319,654.77 

Jnly  1, 1898,  outstanding  liabilities $7,529.51 

Jnly  1,  1898,  amount  ooyered  by  uncompleted  contracts Ill,  307. 11 

118,836.62 

July  1, 1896,  balance  ayailable 200,818.15 


AppropriaHam, 


March  8, 1873 $26,000 

June  23, 1874 25,000 

March  8, 1875 300,000 

August  14, 1876 270,000 

June  18, 1878 222,000 

March  3, 1879 150,000 

June  14, 1880 200,000 

March  3, 1881 200,000 

August  2, 1882 200,000 

July5,1884 200.000 


August  5, 1886 $187,600 

August  11, 1888 360,000 

September  19, 1890 800,000 

July  13,1892 225,000 

March  3,1893 600,000 

March  2, 1896 680,700 

June4,1897 273,000 

Total 4,208,200 


Ah$iract  of  proposaU  for  building  Hx  lock-housetf  with  outbuildingi,  at  Looks  Ko9.  9  and 
10,  Great  Kanawha  Biver,  received  in  response  to  advertisementy  dated  May  14,  1898, 
and  opened  at  Charleston,  W,  Va,,  Jwns  IS.  1898,  by  Addison  M.  Sooti,  AssUtant  Entfi- 
neer,  for  Mqj.  William  H,  Bixby,  Corps  oj  Engineers. 


No. 


KanM  of  bidder. 


Lock-hontea  at  Look  Ko.  9. 


Look- 

houses, 

eto.,' 

No.  8. 


il 

It 
£ 


I! 


S5 

I! 


Look-hoaset  at  Lock  No.  10. 


Lock. 

bouses, 

eto., 

No.  8. 


I' 
t 

II 

l 


II 

11 


Total 
bid. 


L.G.  Tvree ;  E.  Prosby 
p.  A.  E^enney ;  Jamen 

H.  Barker 

A.C.Calderwood;  W. 

H.Haniia 

CCBarr:  M.  O'Neill. 
D.Minotti;  Charles  L. 

Summers 

Joeeph  Wildmau  ; 

JohnS-GllIiland.... 

Henry  Dilcher  a 

Davia  Eagan 

W.  L.PorW 

Morgan  &  Gardner . . . 
Henry    Crawford  j 

James  W.  Crawford. 
The  A.  p.  Withrow 

Lumber  Co 

N.  S.  Stark;   H.  A. 

Stark 


$2,065.00 

a,ieo.oo 

2,545.60 
2, 249. 70 

1,870.80 

2, 460. 33 
1, 852. 32 
2.425.00 
2, 052. 00 
2,080.50 

2,425.00 

3,400.00 

1,050.00 


$4.00 

3.75 

4.00 
3.45 

3.60 

4.50 
3.25 
4.25 
8.75 
3.60 

8.00 

4.00 

3.80 


$0.25 

.36 

.26 
.45 


.40 
.30 
.27 
.40 
.26 

.30 

.25 

.28 


$1.00 

2.75 

1.00 
L25 

.90 

2.00 
1.00 
L15 
1.25 
2.00 

L50 

66.00 

.90 


$2,066.00 

2.236.00 

2,545.50 
2, 240. 70 

1, 870. 80 

2. 409. 33 
1, 852. 32 
2,500.00 
2, 052. 00 
2,089.50 

2,425.00 

8,400.00 

1,960.00 


$4.00 

4.60 

4.00 
8.46 

8.60 

4.50 
3.25 
4.60 
3.76 
8.60 

3.00 

4.00 

8.90 


$0.26 

.85 

.26 
.46 

.86 

.40 
.80 
.27 
.40 
.25 

.80 

.26 

.22 


$L00 

8.00 

LOO 
L26 


2.00 
LOO 
L25 
L25 
2.60 

L60 

b6.00 

.90 


$4,658.50 

5.002.50 

6,614.60 
6,042.10 

4,236.90 

6,622.66 
4, 160. 64 
6,504.30 
4,682.00 
4,744.50 

6,884.60 

7,25L50 

4,898.60 


•Beoommended  for  aooeptaooa. 


b  Per  cubic  yard. 
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General  view  of  work  from  the  top  of  the  bank  near 
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Lookinfc  inside  the  cofTerdam  for  the  weir  patt>und.     The  copinj;;  and  sills  are  in  place         ^ 
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From  left  or  abutment  bank  lookinjir  inside  the  cofTei 
in  prof?re8R.    The  lock  (shown  in  the  dif^*^ 


r  ditch,  etc.,  for  the  foundatioiddi^^meJiQOQlC 
inter  oier  were  finished  in  1896.  ^ 
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ShowinfC  the  weir  part  of  the  dam  (from  center  pier  Idwicket  and  trestle  chains  and  part  of 

» for  (h^ 
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Showing  the  weir  part  of  the  dam  ^from  the  center  pic  he  wickets  and  service  bridge  standing. 
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View  inside  the  cofferdam  for  the  weir  part  of  th  -, 
"stop-off  ditch'  in  the  hardpan  to  f orm  partlio 
low-wftter  mark. 


Ltion  in  proi 
lay— from  li 


n^ess.    AImo  excavating  the 
J  to  24  feet  below  extreme 
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I    ..u*  fhi*  tv^rreniftni  for  lite  weir  part  uf  il'^^  , 
View  ir?tiiiie  ti^^^"J^  piJliiE.  driven  to  rimfee  t^e 


,  ,.,^j„  Wrui!tMi  Th^-rrv,  for  tJi»*  foundation  of 
»-ri'    4iotvn  III  tbt?  distuny^^ 
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W.  Tc^  rvennri  is  • 
CkmHmlwm,  W.  F^u 


f^rmmwm  Grmi 


AUtrmei  «f  prfpttmh  fm  fmi  ■iiiiif  dUtM  mmd  dUnam  fmr  msiMhU  ibnw  mm  Grmi 
Etwwr.  rwKtnd  tm  rctt^mm  U  md'ertitrmwmi  dmUd  yow^mhtr  3&,  IS97,  mmd 
I  mi  C  *^>»'««.  IT.  r«.  iMPxm^fr  io,  /-  >r,  ^  J^dtMS  if.  ^Mtt,  4uitimut  Mm§i- 


CMS 


CtmiM. 

1  TWTt»«4*«»0» J| 

1  X.3.It-r.*-«^ »;tt 

3  Tfce  J.a«-.tfT«> 12 

4  H««ry  B  >-»!-*-• 144 

5  Jamc*  rfcK^.  A>     •« Sl  M» 

•  M  M.  fc-rk  i*A»-'*.t-.r.iz    ^ >, 

7  Tbe  W«»:  En  h-x.^^  il—  «-4» 5  « 

t  IhMUMa(XUUAC# S.  ^ 


C1i«ia 

proxjTuaia 
qiuuitity 

i*.W>      i 


3  1* 
3  ftf 
♦t 


Cleriaea  Ctorfaf 

for^inek  forA-ioeh 

efaaia,  «p-  ehaim,  ap 

proximate  pn»ziinate 

qnaatitT  qoa&tity 
(l.MO  (210 

povBda)  pooada) 

per  poaad.  p 


3i 
12 
3  •> 


8  J8 
5l« 


Total  af 


$1,SCI.2S 
a.233.« 
S.  772. 00 

taou  60 

1.910.19 
4.560.50 
t.S'.S  5« 
Xa33.00 


far  I 


tkeJUoml  jftmr  ending  Jmmt  J-y,  /j^^. 

I        Oiate.  Tbazpire. 


If  atara  af  eoatne^ 


TrvazASbar- 


Bvildfaifloeki 


ldaBXo.0 


Bofldinc  lock  an*!  4aa  Xa.  10.. 

Bu.i4iiiK  IcH-k  and  doia  3ko.  11 

0.aiu«  and  cleTiaca '.\W.\ 

i  tmrxh 


...|MmjS3.1iS3  •DvLSl.iat 

...  Jnna  5^  !99Q  h         Dtt. 

--.  JiiDe  1.  >ijk^  c         IW. 

..     Jaa.  a».lj<.^  d]iayli.l8H 

Apr.  «.1«M  aJoMlO^lOOt 


_l 


a  EiVn^J^d  to  Jane  L  UM;  «aap1ete4  ApHL  1<». 
0  tiM-Dd*^  to  Jane  1, 1008:  eaap;etcd  Manii.  laitA 
€  £xtoo<i<^  to  September  30.  imST       **^"-  **^ 

aOamplatad  May.  I***.  «-l-««^  ««^.  »«. 


KKPOBT  OF  MB.   ADDUsOX  IC  SCOTT,   BKSU>K1IT  niGCfKKB. 

Ukitmd  States  E^tgixueb  Offick, 
Ckarlmiam-Kamawka,  W.  r«.,  Jmme  SO,  1SS8. 
Uajomz  I  h»v6  the  honor  to  nibmit  the  followin;:  report  on  improTins  Great 
KsoAwbA  Kirer,  ^^eKi^  irpniA,  for  the  tiseal  year  ending  Jnne  30,  lesfe. 

In  regard  to  the  original  condition  of  the  Great  Kanawha  RiTer  as  to  denth  and 
general  arailahility  for  purposes  of  navigation  and  commeroe,  together  with  a  oum- 

of  project  and  work  accomplished,  reference  may   be  made  to  the  Keoort  of 

^  of  Engineen  for ^I7.  lait  I.  page  381;  also  Beport  of  Chief  of  Enginem 

las  bMB  at  eontiimuig  the  oonstmction  of 
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1 


Ah$iraol  of  propoiaUfar  fwrnishing  three  eervioe  hoaUfor  uee  on  Great  Kanawha  River ^ 
W,  Va,y  received  in  reeponee  to  oiroular  letter  dated  Februarjf  $6,  1898 ^  and  opened  at 
Charleeton,  W.  Va.,  March  tO.  1898, 2»y  Addiaon  M.  Soott,  Aetietant  Engineer,  for  Maj. 
William  u.  Bixhg,  Corpe  of  Bngineere. 


The  BnterpriM  Marine  Book  Co 

Calderwooa  &  Haanaa 

Victor  Towboat  ft  Book  Co 

J.  B.  Thayer 

The  Smyth  ft  Manlbrd  Contracting  Co 

aBeoommended  for  aoceptanoe. 


$542.00 
410.00 
560.00 
489.00 
554.76 


fl,<l26.00 
1,230.00 
1, 680. 27 
1,317.00 
1,064.25 


Ahetrad  of  propoeaU  for  fumiehing  ohaine  and  olevieee  for  movable  dams  on  Oreat 
Kanawa  Siver,  received  in  reeponee  to  advertisement  dated  November  20 ^  1897,  and 
opened  at  Charleeton,  W.  Fa,  December  W,  1897,  by  Addison  M,  Scott,  Assistant  Engi- 
neer, for  Maj.  William  H.  Bixbg,  Corps  of  Engineere. 


So. 


Kame  of  bidder. 


The  Tredegar  Co 

N.S.Burlew 

TheJ.B.CarrCo 

Henry  B.Mewhall« 

James  McKay  ft  Co 

M.  M.  Buck  Manufacturing  Co. . , 
The  Weet  End  Koliins  MQl  Co. 
Thompson  CGill  ft  (^ 


Chain 

I  inch,  ap- 

1»roxlmate 

quantity 

(30,360 

pounds) 

per  poond. 


Cents. 

|« 

2.44 

S.99 

5.6 
5.89 


Chain 
A  inch,  ap- 
proximate 
quantity 

(6,890 

I»onttds) 

per  pound. 


Cents. 

|« 

3.10 
3.99 

H 

8.08 
5.89 


Clevises 
for  i-inoh 
chain,  ap- 
proximate 

quantity 
(1,640 

pounds) 
per  pound. 


OsnU. 

6.6 

8.99 

H 

5.6 

5.89 


CHeyises 
for  A-iuch 
chun,  ap- 
proximate 

quantity 
(210 

pounds) 
per  iMond. 


C&fUs. 

I« 

8.8 
8.99 

8.98 
5.89 


Total  of 
bid. 


$1,563.25 
3,233.00 
5,772.00 
1,300.09 
1, 919. 19 
4,569.60 
2, 933. 58 
2,883.09 


a  Recommended  for  acceptance. 


Abstract  of  contracts  for  improving  Oreat  Kanawha  River,  Weet  Virginia,  in  force  during 
the  fiscal  year  ending  June  SO,  1898. 


Contractor. 

Kature  of  contract. 

Date. 

To  expire. 

Zimmerman,  Truax  ft  Sher- 

Building lock  and  dam  No.  9 

May  23,1893 

June  5.1893 
June  1,1893 
Jan.  20,1898 
Apr.  «,1898 

a  Dec.  31, 1806 

idan. 
l)o~ 

Building  lock  and  dam  No.  10 

Bnildins  lock  and  dam  No.  11 

b         Do 

Thoe.  Mnnford 

c        Do 

Henry  B.  Newhall 

Chains  and  clevises 

d  May  14, 1896 
eJnne  10, 1898 

8  service  boats 

a  Extended  to  June  1,  1898|  completed  April,  1808. 
b  Extended  to  June  1, 1898;  completed  March,  1898. 
e  Extended  to  September  80,  1898. 
d  Extended  to  May  29,  1898;  completed  May,  1898. 
e  Completed  May,  1898. 


BBPORT  OF  MR.  ADDISON  M.   SCOTT,  RESIDENT  ENGINEER. 


United  States  Engineer  Office, 
Charleston- Kanawha,  W.  Va.,  June  SO,  1898, 
Major:  I  have  the  honor  to  submit  the  following  report  on  improving  Great 
Kanawha  River.  Weet  Virginia,  for  the  fiscal  year  ending  Jane  30,  18^. 

In  regard  to  the  originafcondition  of  the  Great  Kanawha  Hivor  as  to  depth  and 
general  availability  for  purposes  of  navigation  and  coinmeroe,  together  with  a  sum- 
mary of  project  and  worlc  accomplished,  reference  may  be  made  to  the  Report  of 
Chief  of  Engineers  for  1897,  Tart  i,  ))age  381 ;  also  Report  of  Chief  of  Engineers 
for  1892,  Part  III,  pages  2053  and  following. 
The  principal  work  during  the  year  has  been  at  continoing  the  oonstmotion  of 
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locks  and  movable  dams  Nos.  9, 10,  and  11,  the  last  three  of  the  project  required  to 
complete  the  slack-water  improyement  to  the  month  of  the  river. 

Locks  and  dams  9  and  10  have  been  praetioally  completed  and  No.  11  nearly  so 
during  the  year. 

LOCK  AND  DAM  NO.  9. 
[For  movable  dam  26  miles  from  moath  of  river  and  88  below  Cbarleaton.1 

Contract  for  faundatioM  and  moBonry. — Work  on  this  contract  with  Zimmerman, 
Trnax  &  Sheridan  was  begun  in  June,  1893.  At  the  beginning  of  the  year  (July  1, 
1897)  the  masonry  of  the  lock  and  center  pier  and  the  foundations  for  the  naviga- 
tion pass  were  finished.  The  permanent  cribs  at  the  head  and  foot  of  the  lock  had 
also  been  completed  and  the  greater  part  of  the  earthwork  and  paving  and  part  of 
the  riprap  about  the  lock  had  been  put  in.  The  cofferdam  for  the  weir  and  abutment 
had  also  been  built  and  considerable  progress  made  inside  of  it  on  the  foundations 
for  the  weir. 

Work  inside  the  cofferdam  on  weir  foundations,  shore  abutment,  and  abutment  crib 
was  continued  during  the  summer  and  fall  as  the  stage  of  the  river  permitted  and  was 
completed  in  October.  OperationH  in  the  cofferdam  were  much  interfered  with  in 
July  by  high  water,  the  coffer  being  flooded  twice  during  the  month.  After  August 
1  there  were  no  interruptions.  The  last  of  the  concrete  was  placed  in  the  core  of 
the  weir  September  23  and  the  last  piece  of  coping  set  on  the  abntment,  completing 
tbe  mortared  masonry  in  this  contract  October  20. 

The  placins  of  the  fixed  irons  on  tbe  weir  sills,  hurters,  wicket  and  trestle  boxes, 
straps,  dowels,  etc.,  was  begun  September  13  and  completed  October  8. 

The  foundations  of  the  weir  rest  on  rock  (Report  for  1897,  Part  III,  p.  2571)  and 
from  top  of  sill  run  from  about  9  to  12  feet  in  height,  llie  complete  foundation  is 
23  feet  wide  on  top,  and  consists  of  an  upper  and  lower  wall,  each  about  'H  feet  thick, 
filled  between  with  concrete  and  puddle  (the  *'  pnddle"  being  gravel  and  clay,  used 
simply  to  save  concrete),  covered  with  a  cnt-stotie  coping.  The  main  holding  disks 
and  bolts  are  anchored  in  tbe  concrete  and  the  sills;  boxes  and  other  fixed  irons  are 
fastened  to  tbe  coping  by  wedge  bolts.  Tbis  weir  is  284  feet  long.  It  is  closed  by  71 
Cbanoine  wickets,  having  a  vertical  beight  of  8  feet  6  inches  above  sill,  operated,  as 
at  the  other  movable  dams  on  the  river,  by  a  service  bridge. 

After  the  completion  of  the  foundations  of  tbe  weir  the  movable  parts— wickets, 
horses  and  props,  and  service-bridge  trestles — were  put  in  place  by  hired  labor,  the 
contractor's  plant,  derricks,  boats,  etc.,  being  nsed  for  this  in  accordance  with 
contract. 

After  completion  of  work  inside  the  weir  and  abutment  cofferdam  tbe  work  remain- 
ing to  be  done  on  this  contract  consisted  principally  in  finishing  up  the  grading  and 
riprapping  of  the  banks  back  of  and  below  the  works  on  both  sides  of  tbe  river, 
removing  tbe  weir  cofferdam,  and  cleaning  up  the  grounds.  This  was  in  progress 
during  the  fall,  and  also  during  the  winter  and  early  spring,  as  the  weather  and 
stages  of  the  river  permitted. 

Work  on  this  contract  was  completed  May  10. 

The  items  of  work  done  on  this  contract  during  the  year,  with  contract  prices  and 
the  totals  of  quantities  and  payments  under  it,  are  given  in  tbe  following  table: 

Lock  and  Dam  No,  9, 


Kind  of  work  aiid  material. 


Grabbing  and  clearing,  complete 

Crib  loga  in  coflBrdani linear  feet. . 

Sheathing feotU.  M.. 

Cofferdam  tilllngs cubic  yards . . 

Excavation do 

Kook  excavation do 

Embankment do.... 

Puddling do.... 

.  Concrete do.... 

Backing  masonry do 

Kock-face  masonry do 

Pointed-face  masonry do 

Cut-atone  masonry do 

SUls do..., 

Unoius do 

Coping do 

Stone  tilling do.... 

Biprap,  haud))la<'od do 

Paving do 

Timber  in  x>ennanent  couMtruction,  feet 

B.  Ba. 

Bolt  holes  in  masonry linear  feet. . 


Total  cost. 


Price. 


$500.00 

.17 

25.00 

.65 

.80 

2.00 

.55 

2.00 

8  76 

9.00 

11.00 

13.00 

18.00 

17.00 

24.00 

18.00 

2.00 

3  00 

6.00 


Done  after  July  1, 1807. 


Quantities.        Cost. 


40  per  cent. 

2,939 

9,551 

25 

4,316 

35. 10 

3, 79 ) 

621.25 

444.  20 

229  it) 

449.40 

66.  21 

28 

158. 52 
.08 
210.40 
1,853 
2,222 
67 


40.00  :    38,892 
.  30  I      2, 223 


$200.00 

499.63 

238.78 

16.25 

3,452.80 

70.32 

2, 0)^0. 45 

1,242.50 

2,998.35 

2,  U65. 14 

4,943.40 

730.73 

604.00 

2, 694.  84 

J.»2 

3,787.10 

3, 306. 00 

0,666.00 

336.  OU 

1,855.68 
666.00 


Total  in  oontraot. 


Quantities.        Coet 


Complete. 
104, 497 
95, 491 
15,040 
89,566 

881. 10 
8,227 

787. 25 

1,981.20 

5. 246. 40 

2, 603. 40 

2,075.21 

4S2 

534.52 

70.08 

856.40 

8,  or».; 

3.124 
805 

158,870 
5,406 


$300.00 

17,764.49 

2.387.28 

9,770.00 

31,052.80 

762.32 

4,624.85 

1, 674. 60 

18, 378.  10 

47,209.14 

29.207.40 

20, 077. 73 

8, 076. 00 

0. 080  84 

1  081  02 

15,  415. 20 

7.006.00 

0,372.00 

4,336  00 

0,854.80 
1,030.60 


87.864.80   250,260  87 
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Bired  labor  at  Ko.  9,  look  gales,  wiekeia,  eto.-— The  lock  gates  at  No.  9  were  completed 
ready  to  laanch  early  in  Jiuy.  They  were  left  on  top  of  the  bank  until  December 
(the  force  being  employed  meanwhile  at  building  gates  and  wickets  at  locks  10  and 
11),  when  they  were  launched,  raised,  and  hung.  The  weir  wickets  were  completed 
(panel  plank  put  in)  and,  as  noted  above,  put  in  place  along  with  the  movable  irons 
of  the  weir  in  October. 

Work  At  putting  the  lock  and  dam  in  order  for  operation  was  in  progress  during 
May  and  June  (alter  the  completion  of  the  contract  for  foundations  and  masonry) 
when  the  stages  of  the  river  would  permit.  The  lock  gates  were  fitted  up  with 
capstans,  spars,  valve  connections,  etc.,  the  foundations  of  the  navigation  pass  and 
gate  recesses  cleaned  of  deposit,  panels  put  in  the  pass  wickets,  and  the  bridge 
aprons  and  trestle  and  wicket  chains  put  on. 

The  dam  was  regularly  raised  for  the  first  time  June  25.  The  lock  and  dam  will 
be  considered  in  regular  operation  on  July  1. 

Three  additional  liouses  for  lock  hands,  a  blacksmith  shop,  drum  house,  a  tram- 
way firom  look  wall  to  drum  house,  fenoes,  etc.,  liave  yet  to  be  built  at  this  site 
before  the  work  is  finished. 

For  further  description  of  lock  and  dam  No.  9  reference  may  be  made  to  Report  of 
Chief  of  Engineers  for  1893  (Part  III,  p.  2588)  and  subsequent  reports  on  the  work 
in  the  Annual  Reports  of  tiie  Chief  of  Engineers. 

LOCK  AND  DAM  NO.  10. 
[For  moYftble  dun  10  miles  from  month  of  river  and  39  bolow  Charleston.] 

Contract  for  foundations  and  masonry, — Work  on  this  contract  with  Zimmerman, 
Truax  &  Sheri<lun  \va.s  be^tin  in  July,  'l8U3.  At  the  beginning  of  the  year  (July  1, 
1897)  the  masoury  of  the  lock  and  center  pier  and  the  foundatious  for  the  naviga- 
tion pass  were  tinished.  The  permanent  cribs  above  and  below  the  lock  had  been 
completed,  and  the  greater  pait  of  the  earthwork,  paving,  and  part  of  the  riprap 
back  of  and  about  the  lock  had  been  finished.  The  cofferdam  for  the  weir  and  abut- 
ment had  also  been  built  and  a  small  beginning  made  inside  the  coffer  on  the  foun- 
dations for  the  weir. 

Work  inside  the  cofferdam  on  weir  fonndations,  shore  abutment,  and  abutment 
crib  was  continued  when  the  stage  of  the  river  permitted,  fint  little  was  accom- 
plished in  the  river  in  July,  owing  to  hi^h  water.  After  that  the  conditions  were 
favorable  and  the  contractor's  work  inside  the  cofferdam  was  finished  the  last  of 
September. 

The  masonry  of  the  weir  was  completed  September  11,  and  the  last  piece  of  coping 
on  the  abutment,  completing  the  mortared  masonry  in  the  contract,  was  set  on  the 
18th.  The  retaining  crib  below  the  abutment  was  completed  September  13.  The 
placing  of  the  fixed  irons,  wicket  sills,  barters,  horses  and  props,  boxes,  straps,  etc., 
was  finished  September  28  and  the  cusnion  blocks  and  guard  sUl  on  the  30th. 

The  fonndations  of  this  weir  are,  from  top  of  sill,  from  6.2  feet  to  8.9  feet  in  height. 
They  rest  on  rock  from  4  to  6.7  feet  below  low-water  mark.  As  shown  in  former 
annnal  reports,  the  bed  rock  at  No.  10  is  considerably  higher  with  reference  to  low 
water  than  at  any  other  site  on  the  river^  a  condition  effecting  a  considerable  saving 
in  quantities  and  cost  of  tJie  work. 

Efxcept  in  heights  of  walls,  due  to  difference  in  elevation  of  bed  rock  and  the 
absence  of  ''paddle''  in  the  core  (concrete  only  being  used  in  the  core  at  10),  the 
weir  of  Dam  No.  10  is  of  the  same  dimensions  and  construction  as  described  above 
for  No.  9. 

After  the  fonndations  were  completed  and  the  fixed  irons  placed  the  movable 
parts  of  the  weir,  consisting  of  horses,  props,  wickets,  and  service-bridge  trestles, 
were  put  in  place  by  hired  labor,  the  cofferdam  and  contractor's  plant  being  usoa 
for  this  in  accordance  with  contract. 

After  the  completion  of  work  inside  the  weir  and  abntment  cofferdam  the  work 
remaining  to  be  done  on  the  contract  consisted  in  removing  the  cofferdam,  complet- 
ing grading  and  riprapping  the  banks  about  the  works,  and  cleaning  up  the  premises. 
This  was  carried  on  during  the  fall  and  winter  as  the  weather  and  stage  of  the  river 
permitted,  and  work  on  the  contract  completed  March  7. 
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The  items  of  work  done  on  the  contraot  daring  the  year,  with  contract  prices  and 
the  totals  of  quantities  and  payments  made  nnder  it,  are  shown  in  the  following 
table: 

Look  and  Dam  No,  10, 


Kind  of  work  and  mateilaL 


Price. 


Don6«fterJalyl,1897. 


QasntitiM.       CkMt. 


Qnantttiea. 


Totals  in  oontract 


Coat. 


Grubbing  and  clearing  complete 

Crib  logs  in  coffenLiiii — linear  feet. . 

Sbeathlng feetB.  H.. 

Cofferdam  filling, cubic  yards. . 

Excavation do.... 

Rook  excavation do 

Embankment tlo. . . . 

Fuddling do.... 

Concrete do 

Backin  g  m  asonry do ... . 

Rock  face  masonry do 

Pointed  face  masonry do 

Cut  stone  masonry do 

8ills do..., 

guoins do 
oping do 

Stone  filling do.... 

Riprap,  band-placed do 

Paving do 

Timber  in  permanent  conBtriiction,  feet 

B.  M 

Bolt  holes  in  masonry linear  feet. 


$500.00 

.20 

25.00 

1.00 

.80 

1.60 

.70 

2.00 

7.00 

0.00 

12.00 

14.00 

10.00 

19.00 

24.00 

19.00 

2.00 

8.00 

5.00 

45.00 
.35 


40  per  cent. 
1,208 
12,782 


10,520 

266 

1,707 

76 

7J0 

170.26 
862.10 
50.10 
39.66 
156.54 
.08 
208.10 
967 
1,406 
78 

18,722 
2,229 


$200.00 
S10.60 
319.66 


8,416.00 

390.00 

1,236.90 

152.00 

4,970.00 

1,532.34 

4, 345. 92 

701.40 

639.54 

2,974.26 

1.92 

8. 953. 90 

1,9:^.00 

4,218.00 

390 

842.49 
780.15 


Complete. 
88,013 
87,182 
12,281 
84,030 
1,696 
8,287 
294 
1,281 
4,119.26 
1,757.16 
2,061.10 
469.66 
534.54 
70.08 
852. 10 
3,269 
2,602 
744 

131,922 
6.549 


$500.00 
17, 602. 60 
2, 179. 55 
12,281.00 
27,224.00 
2,544.00 
5,800.90 
588.00 
8,967.00 
87,073.34 
21.085.02 
28.855.40 
8,923.54 
10,156.26 
1,681.92 
16, 189. 90 
6,538.00 
7,806.00 
8,720.00 

5,936.49 
2, 292. 15 


Total  cost. 


38,247.97 


227,945.97 


Hired  labor  at  No,  10,  lock  gates^  wicket$,  etc. — The  gates  for  this  look  were  built  at 
the  site,  ready  to  launch,  between  Jnly  15  and  October  8.  The  weir  wickets  were 
also  completed  (51  of  them  framed  and  ironed,  and  the  whole  71  paneled)  witbin 
that  time,  and,  as  noted  above,  all  put  in  place  with  the  movable  irons  in  October. 

Putting  the  lock  and  dam  in  order  for  operation  was  in  progress  during  May  and 
June  whenever  the  stage  of  the  river  wonld  permit.  The  launching  (from  the  top 
of  bank),  raising,  hanging,  and  fitting  up  the  lock  gates  was  begun  May  6  and  fin- 
ished June  17,  the  work  being  much  interfered  with  by  high  water.  As  soon  as  the 
^ates  were  in  working  order,  the  raising  and  fitting  up  of  the  dam,  putting  panels 
in  the  pass  wickets,  placing  the  chains  and  aprons,  and  cleaning  the  foundations  of 
deposits  was  begun  and  is  still  in  progress.  The  most  difficult  part  of  the  work, 
cleaning  the  pass  foundations  of  stone,  gravel,  etc.,  that  had  accumulated  during 
construction,  nas  been  considerably  delayed  by  a  small  rise  in  the  river.  Unless 
further  interrupted  by  water,  the  dam  will  be  put  up,  and  Look  and  Dam  No.  10  put 
in  regular  operation  soon  after  July  1. 

As  at  No.  9,  three  additional  lock  houses,  a  blacksmith  shop,  drum  house,  tram- 
way from  lock  wall  to  drum  house,  fences,  etc.,  have  yet  to  be  built  at  this  site. 


LOCK  AND  DAM  NO.  11. 

[For  movable  dam  1}  miles  from  month  of  river,  56|  miles  below  Charleston,  and  88|  from  head  of 

slackwater.] 

Contract  for  foundaiioni  and  masonry. — ^Work  on  this  contract  with  Thomas  Mnn- 
ford  was  begun  in  July,  1893.  At  the  beginning  of  the  year  (July  1,  1897)  the 
masonry  of  the  look  and  center  pier  and  the  foundations  of  the  navigation  pass 
were  completed.  The  permanent  cribs  above  and  below  the  lock  and  the  earth  • 
works,  paving  and  riprap,  back  of  the  lock  and  lock  cribs  were  also  finished.  Ihe 
cofferdam  for  the  weir  part  of  the  dam,  shore  abutment,  and  abutment  cribs  was 
also  in  and  nearly  ready  for  the  pumps. 

Weir  cofferdam,  etc,— A  description  of  the  cofferdam  for  the  weir  and  abntment 
and  abntment  crib  was  given  in  the  last  annual  report.  It,  like  all  the  works  at  this 
site,  both  permanent  and  temporary,  was  built  on  hardpan.  This  cofier  is  about  27 
feet  high,  the  bottom  being  about  17i  feet  below  and  the  top  9i  feet  above  low-water 
mark.  Owing  to  rises  in  the  river  and  bad  leaks  in  the  cofferdam,  scarcely  anything 
was  accomplished  toward  getting  in  foundations  until  August  12.  There  were  two 
rises  in  Jnly  that  went  about  8  feet  over  the  top  of  the  cofferdam.  The  first  of  these 
was  very  swift,  the  Ohio  being  low,  and  carried  a  large  quantity  of  drift,  over  two 
large  barge  loads  of  which  were  left  in  and  on  the  cofferdam.  The  pumping  ma- 
ohinery  and  banking  to  the  coffer  were  also  somewhat  damaged  by  this  rise. 
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The  leaks  in  the  cofferdam  referred  to  were  considerable  and  hard  to  stop.  They 
were  about  the  pier  end,  between  the  "balkheads''  at  the  ends  of  the  center  pier 
and  the  main  coffer.  Connter  coffers  of  heavy  piles  {26  feet  lonff,  driven  to  hard- 
pan),  strineers,  sheet  piling*  and  ]f nddle  had  finally  to  be  bnllt  entirely  around 
the  pier  ends  of  the  cofferdam.  This  shut  off  the  leaks  so  that  it  was  no  tronble 
for  the  pnmps  to  keep  the  water  down  after  Angnst  12. 

Excavation  inside  the  coffer  was  resumed  August  13  (but  little  had  been  done  up 
to  that  time),  and  there  was  no  interruption  to  the  work  after  that  until  November 
18,  when  the  coffer  was  flooded  bjr  a  rise  in  the  river. 

Weir  foundaHons, — The  foundations  of  the  weir  are  in  general  construction  like 
those  of  the  navigation  pass  of  this  dam,  described  in  Report  of  Chief  of  Engineers  for 
1896,  Part  XV,  pages  2253, 2254.  They  are  formed  of  two  lines  of  timber,  stone- filled 
cribs,  with  vertical  backs,  12  feet  apart,  the  12-foot  space,  or  the  core,  being  filled 
with  concrete,  and  the  whole — cribs  ana  core— covered  with  a  single  course  of  cut 
stone,  that  forms  the  apron  of  the  weir.  The  foundation  in  cross  Bection  is  46  feet 
wide  on  the  bottom  (the  bottom  width  of  both  lines  of  cribs  being  17  feet)  and  23 
feet  wide  at  neat  lines  of  coping.  The  cribs  have  a  face  battler,  in  offsets,  of  6  inches 
per  foot  and  are  from  17  to  20  feet  hi^h,  according  to  elevation  of  bottom.  From 
nardpan  to  top  of  weir  sill  the  height  is  from  19i  to  22^  feet.  The  ancliorage— cast 
disks  and  bolts — for  the  wickets  is  in  the  concrete  core,  and  for  the  service  bridge 
in  the  upper  lines  of  cribs.  The  sills,  boxes,  and  hurters  are  set  in  the  coping  and 
fastened  to  it  by  wedge  bolts. 

The  bottoms  of  the  cribs  are  at  elevations  490  feet  and  493  feet  (tide  reference),  or 
from  20  to  17  feet  below  low  watermark.  The  hardpan  was  leveled  for  the  cril>  floors 
and  low  places  in  it  filled  with  concrete.  The  floor  timbers  were  set  on  the  hardpan 
in  cement  mortar.  The  cribs  were  compactly  filled  by  hand  with  loose  stone.  A 
good  deal  of  }>ains  was  taken  to  guard  against  settlement  in  framing,  building,  and 
filling  these  cribs. 

The  concrete  core  was  placed  on  the  uneven  top  of  the  hardpan  about  as  found,  it 
being  simply  cleaned  and  swept  and  a  coat  of  mortar  put  on.  A  "cut-ofi*  ditch" 
filled  with  concrete  was  made  in  the  hardpan  under  the  core.,  Not  counting  the 
ditch,  the  bottom  of  the  core  averages  494.25  feet  reference,  being  from  1.25  to  4.25 
feet  higher  than  the  bottom  of  the  cribs. 

After  August  12  the  contractor  employed  a  large  force  at  excavating  for  and  put- 
ting in  foundations  inside  the  cofferdam  and  made  excellent  progress.  The  excava- 
tion, of  which  there  was  a  large  amount,  was  carried  on  for  sometime  night  and  day. 
The  placing  of  concrete  in  weir  foundations  was  begun  August  18,  and  the  first  bed 
sticks  for  the  permanent  cribs  were  put  down  the  same  day.  The  cribs  were  com- 
pleted November  12  and  the  last  concrete  put  in  the  next  day.  When  operations 
were  stopped  for  winter,  the  last  of  November,  the  weir  foundations  were  nearly 
completed,  the  most  of  tne  coping  being  set  and  part  of  the  fixed  irons  placed. 

Share  aitf<in0fi<.— Excavating  for  the  shore  abutment  was  begun  and  completed  and 
a  beginning  made  at  placing  concrete  in  the  foundations  in  September.  The  abut- 
ment rests  on  hardpan,  18  feet  below  low  water.  It  has  a  concrete  base  16^  feet 
high,  the  masonry  beginning  two  courses  (3  feet)  below  the  apron  or  coping  of  the 
weir.  From  hardpan  to  top  of  coping  the  abutment  is  31i  feet  high.  Its  face  at 
masonry  line  is  22  reet  long,  with  ri^ht  angle  wings  30  feet  long,  measuring  from  the 
face.  Considerable  trouble  was  anticipated  in  getting  in  the  abutment  foundations, 
owing  to  depth  of  excavation  and  the  bank  being  composed  largely  of  a  very  fine  sand 
carying  a  jp^ood  deal  of  water.  To  save  time  and  excavation,  a  row  of  6-inch  Wakefield 
piling  20  leet  long  (of  three  thicknesses  of  2- inch  oak  plank)  was  first  driven  around 
three  sides  of  the  abutment  site.  This  was  braced  with  neavy  timbers  against  the  crib 
work  of  the  weir  and  the  excavation  carried  down  inside.  The  sheet  piling  was  driven 
w  ith  a  2,000- pound  hammer  un  til  it  bounced,  and  was  supposed  to  have  reached  a  thin 
bed  of  gravel  just  above  the  hardpan,  but  the  excavation  showed  it  lacked  about  a  foot 
of  being  down.  This  allowed  tne  quicksand  to  run  under  and  make  considerable 
trouble.  It  was  finally  stopped  bv  connter  sheet  piling  of  inch  boards  helped  with 
horse  manure  and  straw,  ana  the  bottom  made  dry  before  the  top  of  the  hardpan  was 
prepared  for  concrete. 

The  last  piece  of  coping  was  set  on  the  abutment  November  18. 

In  addition  to  the  usual  puddle  about  the  upper  wing  to  prevent  leakage  around 
the  abutment,  a  row  of  6-inch  tongued  and  grooved  sheet  piling  was  driven  to  hard- 
pan  and  carried  20  feet  back  of  the  end  of  the  upper  wing. 

Abutment  crib,  etc, — The  retaining  crib  below  tne  abutment  was  built  ^inside  the 
cofferdam)  in  October.  It  is  67  feet  long  and  the  main  part  of  it  19  feet  high.  It  is 
on  the  hardpan  18  feet  below  low  water.  Below  and  8  feet  back  of  the  face  of  the 
orib  a  double  row  of  piles  extending  ^  feet  farther  down  were  driven  as  a  support  to 
the  bank  protection.  The  piles  were  25  feet  long,  shod  with  May's  patent  shoes. 
They  were  driven  with  a  2,000-pound  hammer  about  3  feet  into  the  hardpan,  or  to 
about  20  feet  below  low  water.  They  are  connected  at  the  top  with  stringers  and 
bolts  shored  to  the  bank  onder  the  riprap  and  backed  with  a  row  of  sheet  piling. 
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Apron  helow  wMr. — In  the  first  plans  no  apron  was  proposed  below  the  weir,  the 
depth  to  the  hardpan  being  so  great  that  it  was  considered  unnecessary.  As  a  mat- 
ter of  precaution  it  was  afterwards  thought  advisable  to  build  a  short  apron  below 
the  abutment  end  of  the  weir,  that  being  the  part  most  liable  to  scour,  owing  to  the 
wickets  being  lowered  first,  and  under  greatest  head,  and  kept  down  longest  at  that 
end.  This  was  approved  by  Major  Gregory  and  the  Chief  of  Engineers,  and  the 
apron  built  by  the  contractor  under  supplemental  agreement  (made  in  July)  the 
latter  part  of  October.  It  is  a  timber  crib  apron  4  feet  3  inches  nigh,  with  floor  and 
close-laid  top  sheathing,  filled  with  stone.  l!t  is  122  feet  long,  across  the  river,  start- 
ing from  the  abutment  crib,  and  46  feet  wide  at  the  abutment  crib,  narrowiug  to  24 
feet  at  the  outer  end.  It  was  made  as  wide  up  and  down  stream  as  the  co£^rdam 
would  permit.  It  rests  on  the  hardpan  18  feet  below  low  water.  For  the  remainder 
of  the  distance  below  the  dam  (or  from  the  end  of  the  apron  to  the  center  pier)  the 
hardpan  between  the  foot  of  the  foundation  crib  and  the  cofferdam,  a  width  of  about 
18  feet,  was  well  covered  with  large,  rough  stone  placed  with  a  derrick. 

Work  done  this  season,  and  present  status, — Work  in  the  cofferdam  was  suspended  for 
the  season  by  high  water  and  bad  weather  the  last  of  November.  But  little  of 
importance  was  done  on  the  contract  after  this,  except  to  get  out  and  transport  to 
the  site  some  stone  for  riprapping,  until  in  March,  when  grs^ing  and  riprappiug  on 
the  abutment  bank  was  resumed.  This  was  carried  on  through  toe  spring  months  as 
the  weather  and  river  permitted.  It  was  much  interrupted  by  high  water,  largely 
backwater  from  the  Ohio,  during  April  and  May. 

The  machinery  for  pumping  the  cofferdam  was  put  in  place  early  in  June.  It  was 
started  up  on  the  6th,  and  cleaning  up  inside  the  coffer  commenced  on  the  7th.  From 
this  until  June  17,  when  the  coffer  was  flooded  by  a  rise  in  the  river,  work  in  the 
cofferdam — setting  coping  and  fixed  irons — was  in  progress.  The  last  piece  of  coping, 
completing  the  mortared  masonry  of  this  contract,  was  set  June  10.  The  pumps  were 
started  again  June  26,  and  the  placing  of  fixed  irons,  ^nard  sills,  cushion  blocks,  etc., 
was  resumed  on  the  27th.  The  contractor's  work  inside  the  cofl'erdam  was  completed 
June  29. 

The  work  remaining  to  be  done  on  this  contract  is  as  follows :  Completing  the  grad- 
ing for  and  riprapping  the  banks  below  the  lock  and  abutment;  dredging  for  and 
putting  in  a  retaining  crib  120  feet  long  below  the  lock ;  removing  the  weir  and  abut- 
ment cofferdam,  and  cleaning  up  the  grounds.  It  is  probable  that  the  contract  will 
be  oonipleted  in  Aujrust. 

'J  ho  work  done  on  this  contract  during  the  year,  with  prices  and  totals,  is  given 
in  the  following  table : 

Look  and  Dam  Ko.  11, 


Kinds  of  work  and  materlAla. 


Quantities. 


Prioe. 


Amounts. 


Cribloj^B  in  oofTcnlam linear  feet. 

Sheathing feetB.M. 

Cofferdam  filling cubic  yardti. 

Common  excavation do... 

Hardpan  excavation do... 

Bock  excavation do... 

Embankment do... 

Puddling do... 

Concrete do... 

Backing  maaonry  do.  . 

Rock-faco  mnsonry do. . . 

Pointed-face  maaonry do... 

Cut-8tone  masonry do... 

BiUs do... 

Coping do... 

Stone  filling do... 

Biprap,  haud-plaoe<l do... 

Paving do... 

Timber  in  permanent  construct iin feet  B.  M . 

Permanent  piles linear  feet. 

Bolt  holes  m  maaonry do... 


9,331 

88,600 

1,065 

0.362 

1.930 

7 

1,256 

1.58 

3,406 

68 

92 

60 

34 

200 

267 

6,331 

886 

41 

616,080 

1,006 

2,034 


10.30 

40.00 

.80 

.80 

2.00 

8.00 

.76 

8.00 

7.00 

9.00 

10.00 

12.50 

18.00 

20.00 

16.00 

1.00 

2.60 

4.00 

40.00 

.50 

.60 


$2,799.80 

1,617.60 

K>2.00 

7,489.60 

8,860.00 

21.00 

•42.00 

474.00 

28,842.00 

612.00 

920.00 

625.00 

612.00 

4,000.00 

4,112.00 

6,331.00 

2, 212. 50 

184.00 

20,603.20 

548.00 

1,017.00 


Total  for  work  during  year. 


88,584.20 


Hired  labor  at  Lock  Xo.  11— look  gates,  wickets,  etc, — The  gates  for  Lock  No.  11  were 
built  at  the  site  by  hired  labor.  Work  on  them  was  carried  on  during  the  winter 
w  ith  a  small  force  when  the  weather  permitted  outdoor  work.  They  were  completed 
ready  to  launch  May  5.  From  this  until  June  18  the  force  was  employed  on  the 
gates,  etc.,  at  Lock  10,  as  reported  under  that  head.  Since  June  20  the  carpenter 
force  has  been  at  No.  11  putting  down  skidwavs,  setting  crabs,  etc.,  on  look  walls, 
preparatory  to  lannohing  and  raising  the  lock  gates  and  putting  panels  in  weir 
wiojcets. 
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The  movable  parte  of  the  weir  wiokets,  hones  and  props,  and  bridge  trestles,  are 
now  nearly  all  placed,  having  been  pnt  in  on  the  29th  and  30th  of  Jane,  after  the 
oompletion  of  tne  foandations  inside  the  oofferdam,  noted  above. 

MI8CXLLA1TBOU8  WORK. 

Chtnns  and  olevUeB. — Bjr  agpreement,  dated  Jannarv  20, 1898  (approved  Pebrnary 
14),  contract  was  entered  into  with  Henry  B.  Newhall,  of  New  York  (the  lowest  bid- 
der), for  the  chains  and  clevises  required  for  the  wiokets  and  bridge  trestles  of  Dams 
9.  10,  and  11,  including  some  to  be  used  for  repairs  at  the  other  movable  dams.  The 
chain  was  made  in  Allegheny,  Pa.  The  last  of  the  work,  completing  the  contract, 
was  delivered  at  the  locks  May  22.  The  contract  embraced  89,774  pounds  of  i-inch 
chain  (for  wickets)  and  6,403  pounds  of  V>^-inch  for  bridge  trestles,  these  weights 
including  the  small  clevises  attached.  Nearly  all  of  the  onain  first  made  under  this 
oontractliad  to  be  condemned  for  failure  to  stand  required  breaking  strains — 15,700 
pounds  for  ^inch  and  6,400  pounds  for  ^-inch  chain.  It  was  all  proved  to  7,000  and 
2,800  pounds,  respectively.  The  ohain  condemned  was  made  of  steel.  Of  the  i-inch 
chain  but  few  specimens  stood  the  breaking  strain.  The  most  of  them  broke  under 
13,000  pounds,  several  under  10,000,  and  a  lew  as  low  as  7,000  pounds.  The  breaks 
were  all  rather  square  fractures  across  the  weld,  generally  near  the  end  of  the  lap. 
The  weld  itself  never  gave  way  entirely.  The  steel  appeared  to  have  been  injured 
in  welding.  The  -^^-inch  steel  chain  proved  no  better.  To  replace  the  condemned 
ohain  the  contractor  promptly  procur^  some  good  iron  and  made  it  up  from  that. 
The  iron  chain  stood  the  tests  well.  This  experience  indicates  that  for  high-grade 
chain,  of  small  sizes  especially,  it  is  advisable  to  prohibit  the  use  of  steel. 

Service  boate, — The  IskVfe  service  boats  (16  feet  by  60  feet),  fitted  up  with  derricks 
and  capstans,  for  operating  Dams  9, 10,  and  11,  one  for  each  place,  were  built  this 
spring  under  contract  with  Calderwood  &  Hanna,  and  proposals  for  building  the 
smaller  boats  (7  feet  4  inches  by  40  feet)  required  for  these  three  works  are  now 
being  called  for. 

Lvck  houses. — Drawings  and  specifications  for  the  six  small  frame  lock  houses 
required  at  Locks  9  and  10,  three  at  each  lock,  were  prepared.  Proposals  for  these 
houses  were  opened  June  13,  and  contract  is  to  be  entered  into  with  Henry  Dilcher, 
the  lowest  bidder,  to  furnish  materials  for  and  build  them. 

Dredging  and  crane  boat  work. — With  the  exception  of  a  small  amount  of  work  on 
''operating  and  care,''  reported  under  that  head,  the  Government  dredge  and  tow- 
boat  Bee  were  steadily  employed  during  the  working  season  at  '^originaP'  work, 
deepening  and  widening  the  permanent  towing  chaunels.  Except  twenty-three 
days  spent  in  September  and  October  reducing  some  gravel  reefs  to  miter  sill  depths 
between  Lock  9  and  Knob  Shoal,  the  work  on  improving  during  the  year  was  all 
at  three  places,  viz :  Knob  Shoal  (in  No.  10  pool),  at  and  near  Lock  No.  10,  and  just 
below  Lock  No.  11.  In  addition  to  work  with  the  dredge,  the  crew  of  the  towboat, 
assisted  by  some  hired  labor,  and  working  mainly  with  the  crane  boat,  was  employed 
nearly  all  of  last  season  in  removing  stone,  many  of  which  were  first  blasted,  and 
snags  and  cutting  down  gravel  reefs.  This  work  was  also  at  Knob  and  at  or  near 
Locks  10  and  11. 

At  Knob  Shoal  (2  miles  below  Lock  9)  the  work  was  mainly  in  widening  and  straight- 
ening the  old  ''dug  chute.''  This  chute  is  3,100  feet  long.  At  the  beginning  of  last 
season  its  available  coal-barge  width  was  only  about  65  feet,  and  it  was  regarded  as 
one  of  the  worst  places  for  coal  tows  in  certain  stages  on  the  river.  The  side  or 
dredged  walls  were  wide  and  high,  and  composed  of  heavy  gravel  and  large  stone. 
The  improvement  proposed  consists  principally  in  entirely  removing  the  made  or 
dredged  part  of  the  lefbhand  wall  and  throwing  the  righthund  or  shore  wall  about 
30  feet  nearer  to  shore.  The  work  accomplished  last  summer  and  fall  widened  the 
ofaute  to  110  feet  for  1,900  feet  from  the  head,  and  to  90  feet  for  the  remaining  1,200 
feet  of  its  length,  and  efiected  a  great  improvement.  The  chute  will  finallv  be  made 
150  feet  wide,  at  least,  throughout.  In  removing  the  left  wall,  work  with  tne  dredge 
was  facilitated  by  handling  the  largest  of  the  stone  with  the  crane  boat ;  they  were 
piled  on  and  back  of  the  shore  wall.  In  addition  to  work  in  the  chute,  the  shore 
above  was  cleared  of  a  lot  of  sunken  trees  and  snags  to  improve  the  entrance  to  the 
chute. 

The  "  dug  chute"  at  Knob  will  be  used  exclusively  at  pool  stage.  With  Dam  No. 
10  down,  tows  in  "bar  stages"  will  run,  as  heretofore,  over  the  shoal  outside  of  the 
chute. 

At  Lock  No.  10  the  dredging  and  crane-boat  work  consisted  in  removing  and  level- 
ing down  the  old  chute  walls  and  gravel  reefs,  to  change  the  towing  channel  to  the 
navigation  pass,  and  in  dredging  the  lower  approach  to  the  lock.  The  work  above 
the  lock  extended  3,500  feet  above  the  navigation  pass  and  was  mostly  done  with  the 
crane  boat,  and  by  men  working  in  the  water  with  shovels,  etc.,  during  extreme  low 
water  laat  falL 
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Work  Jast  below  Lock  10  has  been  under  way  since  May  5,  when  dredging  mm 
resumed  this  season,  and  is  still  in  progress.  Work  on  this  approach  is  well  along 
now  to  a  point  1,400  feet  below  the  look.  There  is  considerable  work  to  do  ^ost 
below  No.  10  on  detached  reefs  and  old  chqjbe  walls,  including  ''Eighteen  Mile/' 
"  Emory's  Dam/'  etc.  The  dredging  and  crane-boat  work  required  to  make  miter  sill 
depth,  though  not  continuous,  will  extend  about  5,600  feet  below  the  lock. 

At  Lock  No.  11  the  work  consisted  in  dredging  off  rough  shore  projections  below 
the  lock  (these  projections  being  about  half  rock,  mostly  so  large  that  they  had  to 
be  blasted),  and  in  blasting  and  removing  large  submerged  rocks  to  make  miter-^ill 
depth  in  the  approach.  These  shore  projections,  as  well  as  the  detached  rocks,  were 
evidently  from  ** slides''  that  took  place  years  ago  from  the  adjoining  bluff.  S^cept 
on  the  rocks,  there  is  good  water  at  the  lower  entrance  of  the  lock  and  on  down  to 
the  month  of  the  river  (not  less  than  6^  feet  in  extreme  low  water),  and  the  comple- 
tion of  the  dredging  and  crane-boat  work,  with  the  extension  of  the  shore  crib  pro- 
posed, will  put  this  approach  in  good  shape. 

About  4,000  cubic  yards  of  heavy  material  were  dredged  and  dumped,  and  1,050  cubic 
yards  of  stone  blasted,  and  either  removed  or  scattered  in  deep  water  at  this  place. 
The  stone  were  drilled  and  blasted  under  water.  They  were  mostly  large,  contain- 
iDg  from  5  to  50  cubic  yards  each.  The  work  was  done  in  October  and  November, 
and  extended  to  a  point  550  feet  below  the  lock. 

There  is  considerably  more  dredging  and  blasting  to  be  done  along  this  shore  to 
better  the  approach  to  the  lock ;  but  the  work  last  fful  will,  it  is  thought,  enable  full- 
draft  barges  to  be  dropped  out  in  lowest  stages  to  the  landings  near  the  month  of 
the  river  without  material  difficulty. 

The  summary  of  material  handled  by  the  dredge  during  the  year  was  as  follows: 
Dredged  material,  principally  heavy  gravel  and  bowlders,  52,470  cubic  yards;  large 
stone,  mostly  blasted  and  removed  by  the  dredge  with  grapple,  etc.,  535  cubic  vards; 
snags,  199;  with,  and  in  connection  with,  the  crane  boat,  2,660  cubic  yards  of  stone 
and  67  snags. 

EeaulU  aooomplUhed — minimum  depth$. — As  shown  by  former  reports,  the  dred^ring 
and  crane  boat  work  done  and  proposed  is  mainly  with  a  view  to  deepening  (to  miter- 
sill  depths)  and  widening  the  permanent  towing  channels  at  the  upper  ends  of  the 
pools.  These  made  channels,  though  not  as  wide  as  proposed,  now  have  an  available 
minimum  depth  (in  low  water,  with  pools  full)  of  nearly  or  quite  6  feet,  from  Mount 
Carbon  (4  miles  above  Lock  2)  to  Lock  No.  10.  The  dredging  now  in  progress  below 
Lock  10  will  be  done,  as  far  as  proposed  at  present,  within  the  next  month,  so  that 
by  the  time  Lock  and  Dam  No.  11  are  in  operation  it  is  thought  6-foot  draft  barges 
can  be  carried  from  the  No.  2  pool  to  the  landings  below  Lock  No.  11  in  low  stages. 
It  may  be  found  necessary  to  remove  a  few  more  scattering  piles  and  stone  to  make 
6  feet  depth  in  recently  made  channels,  but  if  so,  only  a  little  time  will  be  required 
for  this.  In  many  places  the  channels  dredged  have  an  available  low-stage  depth  of 
6^  feet  for  the  widths  made.  They  are  to  be  made  6^  feet  throughout.  This  is  neces- 
sary to  accommodate  the  coal  traffic.  There  are  comparatively  few  coal  barges  taken 
out  now  that  draw  as  little  as  6  feet,  and  a  great  many  are  loaded  to  6^  and  upward. 

In  widths  the  dredged  channels  have  been  made  from  90  to  120  feet  in  straight  parts 
of  the  river,  and  from  125  to  150  feet  in  the  bends.  They  are  to  be  made  from  120  to 
150  feet  wide  in  straight  reaches  and  from  175  to  250  feet  in  the  bends. 

A8$i8iant8,  inspeciara,  etc, — The  engineering  and  inspecting  force  on  construction 
remained  about  as  before,  up  to  or  near  the  completion  of  the  main  contracts  on 
Locks  and  Dams  9  and  10.  Assintant  Engineer  Thos.  E.  Jeffries  continued  through 
the  year  as  assistant  and  head  inspector  at  No.  11,  and  Assistant  Engineer  Albert  M. 
Campbell  in  the  same  capacity  at  No.  10  np  to  the  completion  of  toe  masonry  and 
foundations,  and  after  that  at  No.  9  until  the  completion  of  the  main  contract  there. 
After  the  suspension  of  active  work  on  construction,  last  December,  both  were 
employed  in  this  office,  when  not  required  at  the  locks  and  dams,  on  calculations  for 
final  estimates  on  contracts,  finished  drawings  of  locks  and  dams,  etc.  Assistant 
Engineer  W.  W.  Venable  was  employed  on  Lock  and  Dam  No.  9  until  early  in  March, 
when  he  was  trausferred  to  the  Ohio  River  improvement.  R.  M.  Stephens  and  J.  R. 
Myers,  snbinspectors  on  Looks  and  Dams  9  and  11,  have  also  recently  beeuitraLS- 
ferred  to  the  (Jhio  improvement.  Geo.  S.  Patrick  is  still  employed  as  subinspector 
at  No.  11,  and  S.  G.  Campbell  continued  in  that  capacity  at  No.  10  until  the  comple- 
tion of  the  contract  for  foundations  and  masonry.  Asbury  Stalnaker,  master  and 
pilot  of  the  towboat,  had  charge  of  the  dredging  and  crane  boat  work.  J.  S.  Will- 
iams, master  carpenter,  was  engaged  all  the  year  on^  building,  lannchiu:,,  and 
hanging  gates  at  Locks  Nos.  9, 10,  and  11. 

Respectfully  submitted. 

Addisok  M.  Scott,, Betident.E  giMer^. 

M%|.  Wii;  H.  BixBT, 

Corjia  of  Engineers,,  U,  8.,A.^ 
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F  F  10. 

OPERATING  AND   CARE    OF   LOCKS  AND    DAMS  ON    GREAT  KANAWHA 
RIVER,  WEST  VIRGINIA. 

[This  diiteiot  was  in  the  charge  of  MiO-  Jamos  F.  Gregory,  Corps  of  Engineers,  to  July  81, 1897,  and 
of  Mi^.  William  W.  Harts,  U .  &  Volunteers,  First  iJeatenant,  Corps  of  X&gineers,  firom  July  81  to 
Aogast  31, 1887.] 

The  finished  locks  and  dams  in  this  stream — ^L  e.,  ISoB.  2, 3, 4, 5, 6,  7, 
and  8— were  bnilt  under  the  appropriation  for  improving  Great  Kan- 
awha Biver,  West  Virginia.  Their  location,  etc.,  and  also  that  of  Koa 
9, 10,  and  11,  now  under  construction  in  the  lower  part  of  the  stream 
under  the  appropriation  for  improving  Great  Kanawha  River,  is  shown 
ou  page  2247,  Annual  Kepoil)  of  the  Chief  of  Engineers  for  189G,  Part  IV. 

Locking  was  suspended  at  the  two  fixed  dams  thirteen  days  by  ice 
and  one  day  by  high  water  during  the  year;  at  No.  8  low  water  pre- 
vailed from  August  15  to  November  29,  suspending  navigation  for 
everything  except  small  local  pa<'kets. 

Some  work  was  done  leveling  the  bar  outside  the  lower  end  of  the 
locks  at  the  fixed  dams.  The  formation  of  these  bars  is  smaller  each 
year,  and  they  are  likely  to  cause  but  little  trouble  hereafter. 

The  five  completed  movable  dams  were  successfully  operated  during 
the  year  without  notable  accident.  Repairs  of  a  minor  character  were 
made  at  these  localities.  The  timbers  of  gates  at  Lock  No.  4  will  have 
to  be  replaced,  as  they  have  become  much  worn.  Chains  and  clevises 
were  received  ifbr  repairs  to  wickets  of  dams. 

But  little  dredging  was  required  at  the  completed  works.  Three 
wrecked  coal  barges,  1  large  stone,  and  11  snags  were  removed,  and 
1,240  cubic  yards  of  material  dredged. 

The  amount  exi>ended  during  the  past  fiscal  year  in  operating  and 
caring  for  the  finished  works,  and  in  maintaining  channels  originally 
dredged  between  locks  under  the  appropriation  for  improving  Great 
Kanawha  River,  was  $23,322.19. 

List  of  dams  on  the  river. 


No. 

Distance 
above 
Point 

Pleasant. 

Style  of  dam. 

Com- 
pleted 
in— 

Bemarlcs. 

MiUt. 
Sit 

44 

86 

Fixed 

1887 
1882 
1880 
18ri0 
1886 
1803 
1893 
1898 
1898 

In  operation. 

do 

Movnble 

Do. 

do 

Do 

do 

Do. 

do 

Do. 

do 

Do. 

do      

Completed. 

10 

:;::;do::::::;:::::;:::::::::::::::::::::::::::::;;;:::: 

11 

do 

Under  construction. 

This  work  was  under  the  efficient  care  of  Mr.  Addison  M.  Scott, 
resident  engineer,  whose  report  is  herewith  appended. 

The  following  is  a  statement  of  the  amounts  and  dates  of  all  allot- 
moiits  for  this  work : 


$7,075.00 

7,810.00 

July  8, 1886 11,170.00 

Jnne  17,1887 13,289.00 

February  4,  1888 3,549.70 

August  16, 1888 19,990.02 

July  11,  1889 20,600.00 

July  16,  1890 25,702.27 

October  9,  1890 3,400.00 

BNa  98—134 


July  14, 1891 $19,453.00 

July  6,  1892 21,891.64 

July  12,  1893 24,549.41 

Jniy  10,  1894 30,600.00 

July  2,  1895 30,200.00 

July  25,  1896 87,082.59 

August  2, 18^7 22,700.77 

Total 299,063.40 
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DeMled  $iat0memt  of  expmulitur9$  for  operaUmf  and  care  of  oamdlo  amd  other  worko  of 
wavigtMomf  applied  to  Oroai  Kanawha  Bkoor^  Weoi  Virginia,  dnring  thojleoal  year  end- 
ing J  m 


f  SO,  1898. 


No.  of 


To  wbom  ptdd. 


For  what  pakL 


Amomt. 


» 
29 
80 
81 
8S 
88 
84 
86 

pas 

76 
77 
78 
79 
80 
81 
82 
88 
84 
88 


6 
81 
82 
38 
84 
86 
88 
87 
88 
PSO 
60 
60 
78 


P04 

07 
08 
00 
100 
101 
140 
141 
143 
144 
146 
146 
147 
140 
160 
162 
163 
164 
166 
176 
177 
180 
181 
P226 
220 
P231 
288 
278 
S81 


Jtily,  1897. 


SoBdryponoiii 

Thot.  w.  Farley 

A.O.FUnagan 

Siuidry  persona 

do 

,..-do 

....do 

....do 

....do 

do 

Diamond  Ice  and  Conl  Co 

W.F.8bawver  Sc  Co 

Sundry  persons 


SondryperMiiia 

do 

....do 

.-..do 

....do 

....do 

....do 

Tboe.W.  Farley 

A.  G.  Flanagan 

Sundry  persons 

Campbella  Creek  Coal  Co 

Oeo.S.Coaoh 

The  Kanawha  Kail  and  Iron  Co . 

Lewie,  Hnbbard  St  Co 

RafhierBroe 

Steamer  Kan*wha  Belle 

James  Farley 

Annie  B.  Kehna,  poetanaater 

H.L.Gebhart 

Western  Union  Telegraph  Co . . . 


Serrieea,  June., 

do , 

.....do 

...do 

.....do 

.....do 

....do 

do 

.....do 


Coal 

.....do 

Hardware,  etc . 

OU 

Soap,  etc 

Freight 


Serrk 

Bent  of  post-offioo  box . 

Bent  of  landing 

Telegraphing 


$821.40 
188.26 
181.27 
352.00 
182.13 
183.75 
685.00 

8.00 

0.00 
178.07 

9.84 
10.81 
67.97 

8.83 
10.50 

2.76 

L60 
.50 

8.00 
.88 


Total. 


Sexrice. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 


loe 

Solder . . 

Serrioe. 


Total.. 


September,  1897, 

Payroll 

..7.do 

.....do 

....do 

do 

....do 

S.  Spencer  Moore  itCo 

Gosliom  &Co 

Loewenstein  ASons 

The  Western  Union  Telegraph  Co , 

The  Southern  Bell  Telephone  and  Telegraph  Co. 

0.  A. &  W.T.Thayer 

Howell  Sc  Shanklin , 

Waller  Walker 

The  W.  B.  DonnallyCo 

J.  W.  Knight 

Manning,  Maxwell  &,  Moore 

J.  G.  W.Tompkins 

Butler  Printing  Co 

Lewis.  Hubbai^  &  Co 

Diamond  Ice  and  Coal  Co 

Thofl.  W.  Farley 

A.  6.  Flanagan 

Steamer  T.D.Dale , 

Steamer  Mountaineer 

Kanawha  Valley  Bank 

Steanior  Kanawha  lloUe 

The  Western  Union  Telegraph  Co ,. 

Chesapeake  and  Ohio  Railway  Co 


Service 

do 

....do 

....do 

.....do 

do 

Stamps 

Hardware 

do 

Toll  on  telegraTOs. . 

Bent 

Sheet  packing,  etc., 

Hose 

Servioes 

Lime,  brick,  etc.... 

Serrioes 

Drill 

Hire  of  team 

Paper , 

Oil,  etc 

loe 

Serrioes 

do 

Freiffht 

Bent,  etc 

Freight 

Toll  on  telegrams... 
Freight 


8,141.88 


180.00 

8.00 

8.00 

178.00 

187.00 

862.00 

168.07 

222.28 

104.86 

826.87 

7.86 

8.13 

246.00 


2,014.65 


Total.. 


October,  1887. 


Payroll. 
.....do... 
.....d«... 


Service . 
....do.. 
....do.. 


887.00 

17lt.83 

216.00 

864w58 

852.00 

164.07 

.86 

U.87 

86.80 

.45 

6.00 

8.70 

82.50 

LOO 

7.26 

8.60 

80.20 

L87 

2.00 

12.86 

8.06 

8.00 

6.00 

L76 

3.00 

88.41 

L60 

.47 

.88 

1,878.36 


17L84 
218.00 
178.00 
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Detailed  etatement  of  expendituree  for  operating  and  oare  of  canaU  and  other  iPorJce  of 
navigation,  applied  to  Great  Kanawha  Biver,  West  Virginia,  0to.-~Continaed. 


No.  of 
TOooher. 


0 

14 

20 

46 

47 

55 

56 

67 

50 

67 

102 

110 

113 

130 

181 

130 

140 

150 

162 

164 

166 


87 


90 

ei 

08 
153 
157 
168 


86 

P26 

27 

28 

20 

82 

83 

47 

48 

40 

60 

P56 

67 

P68 

61 

62 

P60 

70 

78 

74 

76 

77 

103 

127 

129 

135 

137 

170 

100 

104 


To  whom  paid. 


October,  i«97-Coiitiiiaed. 


Payroll 

....do 

...do 

N.S.Barl6W 

H.  Barton 

Geo.  S.  Swiney 

O.  A.  &W.T.  Thayer 

Annie  B.  Keima 

The  Southern  Bell  Telephone  and  Telegraph  Co 

The  Kanawha  Valley  Bunk    

The  Marmet-Smith  Coal  and  Mining  Co 

Knflher  Broa 

C.  Whithorn 

Steamer  Kanawha  Belle 

Lewis.  Hahbard  &  Co 

S.  M.Bryan 

Butler  Printing  Co 

N.S.Bnrlew 

Annie  B.  Kenna 

The  Southern  Bell  Telephone  and  Telej;r«pliCu. 

Kanawha  Valley  Bank 

A.  G^.  Flanagan 

Thofl.  W.  Farley 


Total. 


November,  2897. 


Addiaon  M.  Scott . 

Pay  roll 

do 

....do 

....do 

....do 

....do 

Thos.  W.Farley... 
A.  G.Flanagan  — 

N.N.Holt 

Chaa.F.Doaa 

Wiliiam  Peters.... 


Total. 


December,  1877, 


PayioU 

....do 

do 

.....do 

.....do 

Thomas  W.  Farley 

A.  G.Flanagan 

The  Charleston  Lumber  Co 

Mohler  Lumber  Co  

Northwestern  Manufacturing  Co  . 

Cincinnati  Varnish  Co 

Marine  Oil  Co 

J.M.Gatea 

The  Bnteipriae  Dock  Co 

Westei-n  Union  Telegraph  Co 

Steamer  Kanawha  Belle 

Lewis,  Hubbard  &  Co 

C.H.  Slack 

Diamond  Ice  and  Coal  Co 

H.L.Wi]aon 

Silas  Morris 

James  West 

Richard  Cobb,  Jr 

O.  A.  &  W.  T.  Thaver 

N.P.SuUivan....: 

F.L.Gary 

Western  Electric  Co 

S.  Spencer  Moore  &.  Co 

Q.L.WilllamB 

J.H.Stewart 

Wm.H.Bixby 


For  what  paid. 


Seryioe 

do 

do 

Material 

Rivets 

Traveling  expenses . . . . , 
Service  and  material  — 
Rent  of  post-office  box. 
Rent  of  telephone,  etc  ., 

Rent,  etc 

Coal 

R«i>e , 

Rubber  stamps 

Freight 

Oil 

Stone 

Gauee  cards 

Hardware 

Rent  of  post-oftice  box. 
Rent  of  telephone,  etc  . 

Rent,  etc 

Services 

....do 


Trayeling  expenses. 

Service 

....do 

do 

-...do 

do 

.....do 

Services  

do 

Oil 

Coal 

do 


Service 

do 

....do 

....do 

....do 

Services 

....do 

Lumber 

....do 

Paint 

Asphaltum  varnish. . 

Oil 

Spirits  turpentine  .... 
Rent  of  docks,  etc  .... 

Telegraphing 

Freight 

Oil 

Coal 

Ice 

Coal 

Hire  of  team 

Coal 

.....do 

Material  and  service., 

Lumber 

Coal 

Wire,  etc 

Rubber  stamps 

Hire  of  team , 

SkMTa 

Mileage 


Total 2,016.74 


Amount. 


$861.00 

370.34 

826.67 

85.00 

2.22 

4.76 

16.74 

.83 

3.33 

41.50 

1.08 

74.16 

.60 

1.10 

4.20 

40.32 

2.00 

2.15 

.17 

1.67 

80.70 

6.00 

6.00 


1,803.28 


1.04 

866.04 

178.00 

213.00 

176.00 

852.00 

826.67 

6.00 

6.00 

4.00 

13.00 

12.00 


1,651.75 


867.00 

848.67 

184.20 

364.40 

368.33 

6.00 

6.00 

.42 

21.02 

21.00 

25.20 

14.84 

15.30 

16.60 

LOO 

L60 

4.37 

16.00 

LOO 

22.50 

0.00 

9.00 

21.26 

40.04 

8.44 

15.75 

6L10 

L20 

0.00 

88.40 

8.36 


Digitized  by  LjOOQIC 
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Ko.  of 


P46 
P58 

M 

60 

61 

68 

63 

64 

P71 

92 

03 

112 

113 

115 

150 

160 

162 

P166 

168 

160 

171 

P190 

PIOI 

P102 


20 
P30 

40 
41 
42 
43 
44 
45 
73 
74 
P87 
106 
113 
118 
UO 


12 

13 

16 

17 

18 

26 

27 

28 

40 

41 

42 

48 

45 

P47 

40 

P60 

P68 

80 

P81 

P86 

00 

POl 

02 

04 

05 

101 

103 


To  wbom  paid. 


January,  1898. 


Lewis,  HabbMtl  St  Co . 
PayroU 


do 

do 

do 

.....do 

...do 

ArmstruDK-Mrllelvy  Lead  and  Oil  Co  . 

GoMbarth  A  StruiiBS 

Seth  T.  Farlov 

Thou.  W.  Farley 

A.  O.  Flanaf^an 

SterreU  Bros 

A.P.Toang 

Western  U  n ion  Telegraph  Co 


For  wbal  paid. 


on 

Serrlee. 

do.. 

.....do.. 

do.. 

do.. 

.do.. 

-do.. 


Argand  Refiuinfr  Co . 
IdisonlLSooU 


Ada^ 

H.  L.  Gebbari . 

Annie  B.  Kenna 

Diamond  loe  and  Coal  Co 

The  Robert  Clarke  Co 

TheMarmetSmith  Coal  and  Mining  Co. 
Kanawbn  Valley  Bank 


Total.. 


February,  1898. 


Steamer  Kanawha  Belle 

Payroll 

...do 

....At 

....do 

...do 

...do 

....do 

Thoe.  W.  Farley 

A.  G.Flanagan 

The  Webb  SUtionery  and  Printinc  Co 

The  Southern  Boll  Telephone  and  Telegraph  Co. 

The  Standard  Electrio  Co 

Abney  Barnes  &  Co 

J.  M.  bates 


Total. 


March,  1898. 

CA.MarshaU 

J.  M.  Miller 

Western  Union  Telegraph  Co 

Henry  Dilcher 

L.  abates 

James  F.  Dew 

The  Big  Kanawha  and  Ohio  Biver  Packet  Co. 

Steamer  KanawlUk  Belle 

Payroll 

....do 

....do 

....do 

....do 

....do 

James  F.  Dew 

The  Engineering  News  Pnblishing  Go 

The  Dispatch  Publishing  Co 

IMamonct  Ice  and  Coal  Co 

8.  Spencer  Moore  &  Co 

Public  Ledger 

MohlerLnmber  Co 

MoManamv  &  Cannon 

Lewis,  Hnbbard  &  Co 

Goshom  &Co 

The  W.  B.  Donnally  Co 

W.  F.  Shawver  &  Co 

Argand  Beflning  Co 


Oil. 

Window  shades 

Services 

Serrioes 

.....do 

Towels 

Lumber 

Telegrams 

OilTr. 

Traveling  ex  peiisos 

Rent  of  landing 

Rent  of  post-omoe  box. 

Ice 

Stationery , 

CoiJ 

Rent,eto , 


Freiffht. 
Servloe . 
....do.. 


....do 

....do 

do , 

....do 

....do 

Services 

.....do 

Job  printing 

Rent  of  telephone 

Services  ana  material. 

Duck 

Lampblaok 


Servioes 

Hire  of  team — 

Telegrams 

Lumber 

Taoks  

Lnmber 

Transportation . 

....do.. 

Service  

do 

do 

do 

do 

do 

Lnmber 

Advertising  .... 

do....:..... 

Ice 

Stationery 

Advertising  .... 

Lumber 

Stove,  etc 

Oakum 

Oars. 


Hauling 

Stove,  unware,  etc . 
,  oa 


Amount. 


$8.60 

338.67 

852.58 

186.04 

183.  U 

181.72 

102.88 

230.90 

17.18 

3.25 

7.06 

&00 

6.00 

2.84 

22.88 

.40 

au 

2.82 
6.00 
.50 
L30 
1.80 
2.61 
62.37 


1.834.03 


1.50 

814.17 

204.67 

105.50 

181.00 

183.00 

852.00 

200.88 

0.08 

6.00 

6.29 

9.00 

4.10 

5.04 

1.08 


IMial. 


1,700.08 


6.88 

.TO 

.40 

15.58 

L60 

88.00 

.85 

.25 

352.00 

872.00 

180.53 

464.76 

12.00 

814.17 

20.18 

2.00 

1.50 

1.80 

16.  SO 

2.70 

IL88 

1.50 

17.50 

10.80 

4.00 

9.80 

7.96 

1,878.88 
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Detailed  statement  of  expenditures  for  operating  and  care  of  oanaU  and  other  works  of 
navigation,  applied  to  Great  Kanawha  Biver,  West  Virginia,  0io.— Continued. 


Ko.or 
YOQcher. 


29 
P80 
47 
P48 
52 
53 
54 
65 
56 
68 
70 
72 


24 

28 

P83 

86 

47 

P48 

53 

54 

55 

56 

P59 

62 

73 


21 
22 
23 
24 

P25 

28 

29 

P49 

54 

P68 

76 

77 

78 

P134 

P135 

P136 

139 

140 

P141 

162 

163 

P164 

165 

P167 

P168 

P186 

187 

188 

189 


To  whom  paid. 


April,  1898. 


The  Charleaton  Lumber  Co 

O.J.Rnde«ill&Son 

PayroU 

....do 

...do 

....do 

....do 

....do 

....do 

N.S.Biirlew 

Western  Uoioii  Teli'irranh  Co 

TheSoatbeni  liell  Telephone  and  Telof^raph  Co. 


Total. 


May,  1898. 


Loewenntcln  &  Sons 

Annie  B.  Keiina 

A.P.  Fouug 

H.  Burton 

Payroll 

....do 

....do 

do 

....do 

do 

AddiHon  M.  Soott 

L.E.  Showen 

Steamer  Kanawha  Belle. . 


Total. 


June,  1898. 


PayroU 

.....do 

do 

do 

do 

do 

do 

Victor  Towboat  and  Dock  Co 

Argand  Refining  Co 

The  Kanawha  valley  Bank 

H.  Barton 

Diamond  Ice  and  Coal  Co 

Andrew  J.  Morse  &  Son 

Henry  B.  NewhaU 

Charles  Ward 

Elk  Foundry  and  Machine  Cu 

Lewid,  Hnbbard  &,  Co 

The  Robert  Clarke  Co 

A. B.Dick  Co 

Cincinnati  Yamish  Co 

Rufluer  Bros 

National  Paint  and  Varnish  Co 

Armstrong  McKelvy  Lead  and  Oil  Co  . 

Argand  Rerlning  Co 

S.SpencM*  Moore  &  Co 

Steamer  Kanawha  Belle 

Western  Union  Telegraph  Co 

Lewis,  Habbard  St,  Co 

A.  H.  Bryan 


Total. 


For  what  paid. 


Lumber 

Glass  and  qneensware,  etc . 

Service 

do 

do 

do 

do 

do 

do 

Hardware 

Telegrams   

Rent  of  telephone 


Hardware 

Rent  of  post-ofiQce  box . 

Lumber 

Machine  supplies 

Service 

do 

do 

....do 

.....do 

....do 

Traveling  expeuses 

Hire  of  team 

Freight 


Service 

....do 

....do 

...do 

....do 

....do 

do 

Service  and  malorlul. 
Oil. 


Rent,  etc..- 

Globe  valve 

Ice 

Submarine  divers'  suppUoA 

Chain  and  clevises 

Material  for  repairs 

Service  and  material 

Supplies 

Statiooery 

Typewriter  supplies 

Asphaltum  vamiHli 

Linseed  oil 

Paint..... 

Lampblack 

Oil. 


Stationery 

Freight 

Telegrams 

Lead,  etc 

Traveling  expeusfu. 


Amount. 


$125.54 

24.90 

12.00 

286.67 

186.04 

452.00 

210.  42 

371.98 

207.  :i8 

18.  U2 

1.20 

9.00 


1,006.15 


li.07 

.50 

54.80 

2.85 

12.00 

286.67 

385.62 

322. 76 

352.00 

864.00 

1.60 

L40 

.50 


1,796.27 


352.00 

189.08 

187.97 

12.00 

296.67 

379.04 

209.61 

244.83 

4.07 

62.38 

.55 

1.30 

5L50 

295.51 

5.50 

19.31 

20.99 

7.85 

5.36 

25.20 

38.35 

88.48 

1.44 

3.96 

16.60 

.50 

.61 

85.00 

3.:^0 


2,558.86 


Summary  of  expenditures  for  operating  and  care  of  locks  and  dams  on  Great  Kanawha 
liiver.  West  Virginia,  far  the  fiscal  year  ending  June  SO,  1898. 

Office  expenses,  anperintendence,  and  contingencies $3, 429. 90 

Labor r 17,590.31 

Fnel 133.64 

Expenses 927.58 

Repairs 1,241.36 

Total eT^^^^bf<.=3i  23.322. 19 
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COBOOERCIAI.  STATISTICS. 


Statement  of  number  of  tons,  of  coal,  inoluding  ikat  man^faeiured  into  eoke,  ehipped  by 
river  from  minee  on  the  Great  Kanawha  for  eeveral  years  named. 


Fiscal  year. 

Tons. 

Fiscal  year. 

Tons. 

Fiscal  year. 

Tons. 

1875 

101,982 
200,902 
207,340 
885,148 
014, 818 
730,843 
712,493 

1880 

714,466 

929,336 

804.026 

1,076,872 

906,462 

1,030,454 

1,071,511 

1893 

919.320 

1870 

1887 

1884 

1,032,840 
879,304 

1877 

1888 

1895 

1881 

1889 

1896 

922,000 

1883 

1890 

1897 

848,600 

1884      

1891 

1886 

,  1892 

1887  (calendar) 

660,680 

1 

Tonnaffe  of  the  Great  Kanawha  River  for  the  calendar  year  euiling  December  31, 
1897. 


Articles. 


Qoantity. 


Tonnafce. 


Coal 

Timber 

Staves,  oak 

Bark  and  wood  for  tanning. 

Hoop  poles 

RaUroad  ties,  oak 

Shlnffles 

Bricks 

Salt 


Merchandise  and  prodnoe  in  steamboats. 
Total 


...bushels.. 
.feetB.  M.. 
...number.. 

cords.. 

...numbex.. 

do..., 

do..., 

do..., 

barrels.. 


16.267,000 

17,344,000 

26,000 

6,650 

844,000 

762.000 

2,101,000 

173,500 

1,060 


660.680 

28,906 
187 

10,646 
800 

88,688 
316 
48i 
282 

61,260 


832,002 


Total  tonnage  of  ihe  Great  Kanawha  River  for  the  several  years  named. 


Year  ending  Jane  30— 

Tons. 

Year  ending  Jane  30— 

Tons. 

1890 

1,127,832 
1,226,356 
1,360,760 
1,110,537 
1,222,680 

1895 

1,082,342 
1,162,788 

1891 

1896 

1892 

1897 

1.124,848 
888,008 

1893 

1897  (calendar) 

1894 

Commerce  passing  each  of  the  seren  finished  looks  and  dams  in  Great  Kanawha  River, 
West  Virginia,  during  the  calendar  year  ending  December  SI,  1897, 


Articles. 


Coal bashels.. 

Coke tons., 

LunibRr,  etc feet. , 

Shingles number. , 

Bricks ilo... 

MiHcelliuieoQH(rei;;lit.tons.. 

Steamboats iiaiiiber.. 

Coal  barges do.... 

Other  craft do — 

Passengers do... 

Salt barrels.. 

Kallroad  ties number. 

Hoop  poles do — 

Bark cords.. 

Lockages number.. 


Lock 
No.  2. 


1,506,000 

2,5U0 

147, 500 

06,000 

10,600 

2, 862 

1,456 

238 

34 

6,303 

239 


1,489 


Lock 
No.  3. 


2, 274,  fm 

2,500 

1,791.800 

145,000 

41.300 

5,827 

1,500 

360 

03 

10,077 


1,653 


Lock 
No.  4. 


5,038,200 

2,  51)0 

,741.400 

069.750 

86,720 

10,188 

1,608 

750 

84 

16,606 

605 


1,023 


Lock 
No.  5. 


6,961,900 

2,500 

1,886,560 

1,032,250 

42,490 

12,173 

1,763 

1,288 

119 

25,678 

1,277 


125 
1,149 


Li>ck 
No.  6. 


11,008,000 

2,500 

5,065,350 

40,000 

181,000 

18,485 

1,823 

1,556 

130 

27,637 

380 

80,960 

19,450 

200 

1,125 


Lock 
No.  7. 


11,301,600 

2,500 

3, 599, 750 

39,300 

11,000 

17,365 

1.772 

1,707 

176 

16,760 

604 

89,225 

19,450 


Lock 
No.  8. 


15,739,000 

2.600 

6,318,000 

10,000 

14.200 

19, 210 

1.938 

2,292 

214 

11,456 

50 

614,900 


1^367 
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LUi  of  item  and  sid^wheel  boaU  plying  on  the  Great  Ka^^awha  River,  Weet  Virginia, 


Kameofboat. 

Character. 

Length. 

Breadth. 

Depth. 

Tonnage. 

Bee 

U.S.towboat 

Feet. 
120 

61 
150 
200 
186 
180 
160 
156 
149 
140 
136.6 
128 
122 
111.6 
111.6 
105. 6 
lUO 

62.6 

69.9 
165 
149.6 
146 
140 
136 
134.6 
120.6 
126. 6 
125 
120 
120 
115.8 
115 
112 
112 
109.4 
107 

82 

76 

40 

93.4 

89 

88 

66.5 

26 

25 

Feet. 
22 

8.1 
26.6 
85 
36 
82.4 
28 
24.2 
27.6 
25 
24.6 
24.2 
20.2 
19.7 
17.9 
14.6 
18.8 
12 
11.6 
82.6 
24 
26.6 
25.2 
24. 
25.8 
24.1 
25.4 
25.7 
21.4 
20 
20.8 
23 
22 
24.5 
20 
22 
18.6 
16.8 

9.3 
18 

14.8 
18.6 
10.5 

6 

6 

Feet. 
8.2 
3.4 
8.7 
6.1 
4 

6.5 
6 
4 
4 
4 

4.4 
4 
4 

3.2 
2.6 
L9 
2 

2.2 
2.6 
6.2 
4.8 
8.7 
4 

4.4 
4.8 
4 

3.2 
4.5 
8.4 
3.4 
3.1 
8.8 
4 

4.6 
3.2 
8.4 
2.6 
2.6 
2.2 
3 
4 

3.7 
4 

8.6 
4 

86 

7 

MMcota 

U.  S.  launch 

Goldeiirod 

W.  F.  Noebit 

U.  S.  light-house  tender . . .. 
Packetr. 

348.68 
676.86 

Kaoawha 

do 

429  07 

Ueniy  M.  Stanley 

r  ra  nia 

do 

203  71 

do::::;;::::;.:::::::::: 

213.09 

Columbia 

.....do 

197  96 

H.  K.  Beilford 

do 

139  68 

Speedwell 

Rnth 

do 

149.40 

do 

131  78 

Kanawha  Belle 

do 

183.60 

Monntaineer 

do 

110. 62 

T.D.Dale 

do 

85  77 

Ida  Smith 

do 

44.14 

Sip  Bays 

do 

24  12 

Claribell 

do 

71.48 

Keptune 

do 

19.88 

Qene  viere 

do 

12  37 

B.  S.  Andrews 

Towboat. 

851.07 

OttoMarmet 

do 

185.20 

Conv^oT 

do 

170  63 

William  Ernst 

do 

197.64 

Coal  Bluff 

do 

162. 14 

Mount  Clare 

••■•.do      •  •      .......    .... 

191  36 

D.T.Lane 

.....do 

146.94 

O.  W.  Moredoek 

do 

148.76 

GkiteCity 

do 

109  44 

Lyda.... 

do 

107.90 

Jessie 

do   . 

68  47 

Annif^T^ 

....do 

114. 69 

J.M.  Bowell 

do 

107.91 

Geo.  Matheaon 

do 

124.06 

W.  B.  Cald«rwoo<l 

do 

85.65 

Alex.  Martin 

do 

67.39 

Keba  Reeves 

do 

63.11 

AdaV 

do 

23.38 

Stella 

do 

20.86 

6.  T.  Thayer 

..     do          

7.96 

Troubadour 

Showboat  

61.87 

Hilly  Msrtin «        .     . 

Pujnp  and  harbor  boat 

28.19 

Iron  Duke  a 

80.63 

Madge  a 

Pleasure  boat. 

9.90 

Veraa 

do 

8 

Bntha 

do 

) 

a  Sorew  propeller. 


BBPORT  OF  MR.  ADDISON  M.   80OTT,  RESIDENT  ENGINEER. 

United  States  Engineer  Office, 
Charleeton-Kanawha,  W.  Va.,  June  SO,  1898, 
Major:  I  have  the  honor  to  snbmit  the  following  report  on  operating  and  keeping 
in  repair  the  completed  works  on  the  Great  Kanawna  Kiver  for  the  fiscal  year  ending 
Jnne  30, 1898. 

The  7  completed  looks  and  dams  continued  in  good  working  order  thronghont 
the  year.  As  nsnai  a  good  deal  was  done  at  each  of  the  locks  by  the  regular  hands 
in  keeping  the  works  in  repair  and  order.  Some  of  the  most  important  items  of 
repairs  are  reported  below. 

FIXED  DAMS. 

Looking  was  suspended  at  the  2  fixed  dams  (Nos.  2  and  3)  13  days  by  ice  and  1 
dirr  by  hiffh  water  during  the  year. 

Daring  Tow  water  last  fall  the  stone  and  erayel  bars  below  these  dams,  outside  the 
lower  end  of  the  locks,  were  reduced  to  beu)w  minimum  pool  surface  for  the  purpose 
of  improying  the  direction  of  the  current  in  the  lower  approaches.  The  stone  large 
enough  for  riprap  were  boated  ashore  and  the  other  material  leveled  down  to  a 
little  below  water  surface.  At  No.  2  about  320  onbic  yards  and  at  No.  3  about  400 
onbl»  yards  of  stone  and  gravel  were  moved. 
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These  ban  are  formed  by  the  action  of  the  water  over  the  dam  daring  floods. 
At  No.  2,  where  the  dam  was  built  at  the  head  of  a  Bhoal,  they  were  at  hret  high 
and  qaite  extensive,  and  have  been  worked  on  daring  low  water  in  the  fall  more  or 
less  every  year  since  the  lock  and  dam  were  finished  in  1887.  The  bars  form  smaller 
each  year  as  the  ori^nal  material  on  top  of  the  rock  is  washed  ont,  and  they  are 
likely  to  caase  but  little  trouble  hereafter.  This  redaction  of  the  bars  below  tiie 
fixed  dams  has  materially  improved  the  direction  of  the  oarrent  in  the  look  ap- 
proaches, and  has  famished  a  large  quantity  of  cheap  stone  needed  to  repair  and 
extend  the  riprapping  below  the  works. 

MOYABLB  DAMS. 

The  5  completed  movable  dams  were  all  saocessfnlly  operated  daring  the  year 
and  without  notable  accident. 

Lookt  and  dams  Noa,  4  and  5, — ^Dam  No.  4  was  kept  up  207  days  and  Dam  No.  5  205 
days  during  the  year,  and  down  the  remainder  of  the  time  owing  to  high  or  saffioient 
stages  of  water.  The  dams  were  raised  six  times  and  lowered  six  times,  five  of  the 
lowerings  being  on  account  of  rises  in  the  river  and  one  on  account  of  ice.  They 
were  down  continuously  from  January  2  to  March  6.  The  dams  were  raised  the  last 
time  in  May  31  and  are  still  up. 

At  No.  4  during  the  winter  80  cubic  yards  of  stone  were  got  out  and  hauled  to  the 
site  to  repair  riprapping  below  the  look.  At  No.  5  the  guard  crib  at  the  foot  of  the 
river  wall  was  repaired  last  fall,  four  rounds  of  timber  being  taken  olQf  and  replaced 
by  new. 

These  two  locks  and  dams  (No.  5  is  9  and  No.  4  15  miles  above  Charleston)  were 
completed  and  put  in  operation  in  July,  1880,  and  were  the  first  movable  dams  in 
connection  with  slack- water  navigation  built  in  America.  The  wickets  on  these 
dams  (of  Chanoine  tvpe  throughout)  are  now  much  worn.  On  the  weirs  the  wickets 
have  had  considerable  repairs  and  some  new  ones  have  been  built  and  placed,  using 
the  old  irons.  The  wooden  gates  at  No.  4,  now  in  their  nineteenth  year,  are  also 
about  used  up.  The  timber  part  of  them  will  soon  have  to  be  renewed.  Timber  for 
this  is  now  at  the  site  and  partly  framed. 

Lock  and  Dam  No.  6  (4  miles  below  Charleston,  finished  in  1886). —The  dam  was  kept 
up  185  days  during  the  year.  It  was  raised  and  lowered  four  times,  three  of  tne 
lowerings  being  for  rises  m  the  river  and  one  on  account  of  ice.  The  dam  was  down 
continuously  from  December  21  to  May  5.  It  was  put  up  the  last  time  June  1  and 
has  been  standing  since  that  date. 

Lock  and  Dam  No,  7  {14  miUs  below  Charleston,  finished  in  1893).— ^ThiB  dam  was 
kept  ap  185  days.    The  maneuvers  were  the  same  as  at  No.  6,  reported  above. 

Lock  and  Dam  No.  8  {g£  miles  below  Charleston,  finished  in  189S). —Thia  dam  was 
kept  up  180  days  during  the  year.  It  was  raised  and  lowered  four  times,  three  of 
the  lowerings  being  for  rises  and  one  on  account  of  ice.  The  dam  was  down 
continuously  f^om  December  21  until  May  5.  It  was  raised  the  last  time  June  1 
and  is  still  up. 

About  120  cubic  yards  of  stone  were  reset  and  25  yards  of  new  stone  added  in 
repairing  damage  done  by  a  slide  to  the  riprap  on  the  abutment  bank. 

MISCBLLANBOUS  WORK. 

Chainsformovahledams — ^Two  hundred  and  forty  half- inch  diameter  chains,  of  special 
make  add  strength,  with  clevises  attached,  aggregating  11,211  pounds,  were  procured 
for  repairs  to  wickets  at  the  completed  dams.  They  were  included  in  the  contract 
dated  January  20  for  wicket  and  trestle  chains  and  clevises  for  dams  9, 10,  and  11, 
reported  under  *^  Improving  Great  Kanawha  River,  West  Yir^^ia.'' 

Dredging.— [The  original  dredging  done  on  "Improving"  is  reported  under  that 
head].  But  little  work  of  this  Kind  was  required  during  the  year  in  maintaining 
existing  navigation  by  removing  sediment  and  obstructions  f^m  lock  approaches 
and  made  channels.  That  done,  consisted  in  tearing  out  three  wrecked  and  aban- 
doned coal  barges,  one  being  Just  above  the  weir  at  Lock  No.  4,  one  near  the  towing 
channel  below  Lock  11,  and  the  other  from  the  United  States  harbor  of  refuge  at  i^oint 
Pleasant,  and  in  removing  sediment  washed  into  the  chute  at  Thirteen  Mile  Shoal, 
in  No.  11  pool,  bv  high  water  in  Thirteen  Mile  Creek.  At  the  latter  place  1,240  cubic 
yards  of  dredged  material,  1  large  stone,  and  11  snags  were  removed  from  the  chute. 

Low  water, — Navigation  was  suspended  below  Lock  8,  the  last  completed  lock  and 
dam,  for  everything  except  small  local  packets,  nearly  all  the  time  from  August  15  to 
November  29  by  low  water. 

Commerce. — The  commerce  passing  each  of  the  completed  locks  and  dams  and  the 
number  of  lockages  made  for  the  year  ending  December  31, 1897,  is  given  in  connec- 
tion with  the  Commercial  statistics  for  the  river. 

RespeetfuUy  snbmitted. 

Addison  M.  Scott,  Besideni  Engineer, 

Mi^.  William  H.  Bixbt, 

Corps  of  Engineers,  U.8,A. 
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F  F  II. 

IMPROVEMENT  OF  ELK  RIVER,  WEST  VIRGINIA. 

[This  work  was  1b  the  ohwrge  of  ICftf .  Jameo  F.  Gregory,  Corps  of  SD|dneert.  to  July  81, 1887,  and 
of  Mai.  William  W.  Harta,  U.  8.  Yolimteera,  Firat  iJeatenaiii,  Corps  of  Bngineen,  from  July  81  to. 
AuKuat  31, 1897.] 

Under  authority  of  the  Chief  of  Engineers,  dated  July  6, 1896,  opera- 
tions were  practically  suspended  pending  the  outcome  of  proceedings 
instituted  by  the  United  States  attorney  for  the  district  of  West  Virginia 
for  the  purpose  of  removing  the  Frametown  and  Ashley  dams,  the 
principal  obstructions  in  the  river. 

During  the  year  the  only  work  done  was  that  authorized  by  the  Chief 
of  Engineers  in  the  chute  at  Queen  Shoal,  25  miles  above  Charleston, 
W.  Ya.,  in  removing  some  obstructions  and  raising  the  dikes  from  3^ 
to  4  feet  in  height  for  a  length  of  500  feet,  placing  the  chute  in  good 
condition  at  a  cost  of  $105.93. 

This  work  has  been  carried  on  under  the  efficient  charge  of  Mr. 
Addison  M.  Scott,  resident  engineer,  whose  report  with  special  refer- 
ence to  the  commerce  of  the  river  is  herewith  appended. 

Money  statement 

Jnly  1, 1897,  balance  unexpended $3,496.30 

JnneSO,  18^,  amount  expended  during  fiscal  year 108.73 

July  1,  1898,  balance  unexpended 3,387.57 

r  Amount  (estimated)  required  for  completion  of  existing  project 69, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[  -harbor  acts  of  1866  and  1867. 


Appropriation$, 


June  18, 1878 $5,000 

June  14,1880 5,000 

March3,1881 5,000 

August  2, 1882 2,000 

August  5, 1886 1,500 

August  11, 1888 3,000 


September  19, 1890 $2,500 

July  13,1892 2,500 

August  18, 1894 2,000 

June  3, 1896 2,000 

Total 30,600 


bsport  of  mr.  addison  m.  scott,  rr81dent  snoinerr. 

United  States  Engineer  Office, 
Charleaton- Kanawha,  W,  Fa.,  June  SO,  189S. 
Major  :  I  have  the  honor  to  submit  the  following  report  on  improving  Elk  lUver, 
Weat  Virginia: 

Commercial  staiiatioe  far  Elk  River,  West  Virginia, 


Tear. 


Saw  loga 

and 
lumber. 


Railroad 
ties,  oak. 


Stoves, 
oak. 


Hoop 
poles. 


Hickory 
spokes. 


Tan  bark 

and 

wood. 


Tonnage 
of  tiniMr 
products. 


1883  (fiscal  year)  ... 

1884  (flsoal  year)  ... 

1885  (fiscal  year)  ... 

1886  (flsoal  year)  ... 

1888  (fiscal  year)  ... 

1889  (fiscal year)  ... 
18iK)  (fiscal  year)  ... 

1891  (fiscal year)  ... 

1892  (fiscal year)  ... 

1893  (fiscal year)  ... 

1894  (fiscal  year)  ... 

1886  (fiscal  year)  ... 
1896  (fiscal  year)  ... 
1897 /fiscal  vear)  ... 

1887  (calendar  year) 


Feet. 
5, 2U0, 000 
5,075,000 
5,100,000 
15, 361, 000 
15, 900, 000 
15,750,000 
26,650,000 
27,995.000 
44, 400.  000 
37, 516, 000 
21,844,000 
81, 160, 000 
29,321,000 
23,945,000 
19, 256, 000 


100,000 
125,000 
250,000 
250,000 
330,000 
295,000 
330,  000 
412,500 
880,000 
353, 000 
302,000 
280.000 
214,000 
287,000 
271,000 


898,334 
1,122,500 
1, 433, 75U 
1,845,000 
1. 210, 000 
1,600.000 
1,380,000 

800,000 
1,405.000 
1. 390,  000 

90L\000 
1,662,000 

250,000 


Oordt. 


500,000 
150,000 
125,000 


35U,00U 
508,000 
200,000 


230,  OOU 


300 

500 

24i» 

612 

800 

1,800 

4,800 

4.800 

4,800 


24,790 
30.700 
33.500 
68,510 
71,150 
70,200 
89,880 
103, 700 
139. 800 
125,  400 
92,630 
112,  100 
92,000 
92,100 
72,707 
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Aboat  1,200  tons  of  miscellaneoaa  freight  (mercbandise,  j>rodnoey  etc.)  were  car- 
ried by  push  bbats  and  oanoes  during  the  year.  In  addition,  aboat  3,750  tons  of 
building  sand  were  dredged  from  the  bed  of  the  river  near  Charleston  and  boated  to 
adjacent  landings.  This,  with  the  timber  products  as  above,  makes  the  total  com- 
merce for  the  year  77,657  tons. 

In  reference  to  new  lines  of  transportation,  there  were  no  changes,  the  Charleston, 
Clendennin  and  Sutton  Railroad,  building  through  the  valley,  not  having  been 
extended  beyond  Clay  Court-House  during  the  year.  This  road  has  been  in  opera- 
tion to  Clay  Court-House,  51  miles  up,  since  1896,  and  as  shown  in  the  Report  of  the 
Chief  of  Engineers  for  that  year  (Part  IV,  p.  2263)  has  had  considerable  effect  in 
reducing  important  classes  of  river  business.  The  continuation  of  this  road  to  Sut- 
ton will  no  doubt  still  further  curtail  commerce  by  river. 

As  to  'Hhe  extent  to  which  commerce  and  navigation  would  be  benefited  by  the 
com[)letion  of  the  work."  As  noted  in  last  year's  report,  the  river,  with  the  excep- 
tion of  the  old  millilams,  is  in  a  fairly  good  and  pretty  uniform  condition  for  rafting 
and  driving  logs  in  fresbet  stages,  tliis  now  constituting  nearly  all  the  traffic.  AU 
considered,  the  only  arklitional  work  it  seems  expedient  for  the  United  States  to  do 
on  the  Elk,  for  some  time  at  least,  is  in  the  removal  of  the  old  milldams.  (See 
Report  of  Chief  of  Kngineers  for  1897,  Part  III,  pp.  2565-2666.) 

Respectfully  submitted. 

Addison  M.  Scott,  Resident  Engineer. 

Mjy.  W.  H.  BiXHY, 

Corpe  of  Engineere,  V.  S.  A, 


F  F  12. 


IMPROVEMENT  OF  GAULEY  RIVER,  WEST  VIRGINIA. 

[This  work  wm  in  the  oharjM  of  Ifi^.  James  F.  Grecory,  Corps  of  Engiu»(>rft,  to  Jaly  81, 1897.  and  of 
M%J.  William  W.  Harts,  U.  8.  Volanteers,  First  Lieutenant,  Corps  of  Engineers,  trom  Jaly  Si  lu 
August  81,  1807.] 

Daring  the  year  no  work  has  been  undertaken  on  this  stream.  In 
view  of  the  short  period  each  season  when  work  could  be  performed 
economically,  and  of  the  inexpediency  of  dividing  the  work  into  two 
seasons,  it  was  recommended  by  Col.  Peter  0.  Hains,  Corps  of  Engi- 
neers, then  in  charge,  that  the  project  for  expending  the  appropriation 
of  that  year  ($3,000)  be  postponed.  This  was  approved  by  the  Chief 
of  Engineers.  From  information  now  at  hand  it  appears  that  the  con- 
ditions have  been  changed  so  greatly  by  the  construction  of  railroads 
and  their  absorption  of  the  river  commerce  that  it  has  been  considered 
unadvisable  to  continue  the  work  hitherto  done  under  the  project  on 
the  << Boughs"  and  in  the  lower  end  of  the  river. 

The  funds  available  could  probably  be  applied  with  profit  on  the 
channel  in  the  upper  river,  but  no  recommendation  can  be  made  until 
an  examination  is  made  and  more  definite  information  procured. 

The  report  of  Mr.  A^ddisou  M..  Scott,  resident  engineer,  regarding  the 
commerce  of  the  river,  is  herewith. 

Money  statement 

July  1,  1897,  balance  unexpended $3,697.03 

June  30, 1898|  amount  expended  during  iiscal  year 34. 45 

July  1,  1898,  balance  unexpended 3, 662. 58 

July  1,  1898,  outstanding  liabilities 4.50 

Julyl,  1898,  balance  available 3,658.08 

{Amount  (estimated)  required  for  completion  of  existing  project 60, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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AppropriaHan9, 

AngruBt  11, 1888 ; $3,000 

September  19,  1890 3,000 

July  13,1892 3,000 

August  18, 1894 3,000 

June  3, 1896 3,000 

Total 15,000 


Commercial  statiBiicafor  Gauley  River,  West  Virginia, 


Year. 

Saw  logs. 

Lumber. 

Staves. 

CkMd. 

Shin- 
Kles. 

Rail- 
road 
ties. 

Timber  t,,.^ 
ton-      ^^■ 
iiage.  i    °«^- 

1 

Total 

from 

Gaaley. 

Mer. 

chan- 
diseto 
Gauley. 

18sg  itUeiLl) 
ism  itJm.sJ> 

im^  (Jintal) 

I8s:i(fl«i»i) 

181/5  iriaril) 

Feet. 
691,800 
890.400 
384,800 
884,700 
261,170 
802,000 
523,000 
2,000,000 
500,000 
600,000 

Feet. 
2,535,300 
8, 615, 000 
4,452,500 
4,701,300 
5, 249. 200 
5,470,000 
4, 766, 000 
5,000,000 
7,000,000 

177,400 
274,200 

Torn. 

Tons. 
7, 121          2« 

Tone. 
7,151 
9,569 
9.766 

10,436 
9,630 
9,571 
9.244 

19.060 

19, 110 

Torm, 
750 

1 

9,491 
9,676 
10,347 
9,527 
9,457 
8,506 

78 
90 
89 
103 
114 
218 

1,322 

1.985 

100,000 

1.200,000 

US,  700 

488,000 

1,000.000 

1,585,400 

1,064 

'"625' 
2,000 

111.000 
75.000 

3.U83 
2.405 
2.398 

50,000 

4,500 

1806  (fl  10411) 

1897  lilKcftl) 
19m  <>  alan- 

15,0UU 

1,600 

830 
25.000 

15, 000. 000 

report  of  mr.  addison  m.  scott,  rbsidbnt  enqinbrr. 

United  States  Enginker  Office, 
Charleston-Kanawha,  W,  Va,,  June  SO,  1898. 

Major:  The  only  commerce  on  Gauley  River  during  the  calendar  year  ending 
December  31, 1897,  consisted  of  some  logs  floated  a  distance  of  ftrom  11  to  28  miles 
to  the  large  mill  of  the  Gauley  River  Lumber  Company,  at  Camden-on-Gaaley,  at 
the  terminus  of  the  West  Virginia  and  Pitt^iburg  Railroad,  about  64  miles  from  the 
mouth  of  the  river.  The  logs  were  cut  on  Williams  River  (this  stream  comes  in  11 
miles  above  Camden)  and  on  the  main  stream.  About  15,000,000  feet  of  lumber, 
eonaling  about  25,000  tons,  were  so  out  and  floated. 

This  lumberinff  business  on  the  upper  river  has  been  in  operation  since  the  rail- 
road was  finishea  to  Camden,  about  1890,  but  has  never  been  included  in  the  United 
States  Engineer  reports  of  commercial  statistics  of  this  river,  they  having  been  con- 
fined to  the  lower  12  miles  of  the  river  or  from  the  foot  of  the  "  Roughs.'" 

The  entire  river  business  in  the  lower  end  of  the  stream,  constituting  all  of  that 
heretofore  reported,  has  been  practicallv  stopped  by  the  extension  of  the  Chesa- 
peake and  Ohio  Railroad  up  the  river  to  the  mouth  of  Twenty  Mile  Creek.  Nothing 
was  shipped  on  this  part  of  the  river  during  the  last  vear.  In  this  connection  a 
copv  of  a  letter  from  Mr.  F.  O.  Havener,  an  intelligent  lomberman,  dated  July  20, 
1897,  is  inclosed.  Mr.  Havener's  statements  are  entirely  confirmed  by  other  parties 
acquainted  with  the  river. 

The  West  Virginia  and  Pittsburg  Railroad  was  built  principally  to  develop  the 
timber  and  coal  on  the  upper  Gauley  and  tributaries.  It  is  to  be  continued  on  down 
the  river  for  the  same  purpose,  and  will  finally,  it  is  thought,  connect  with  the 
Chesapeake  and  Ohio. 

In  view  of  the  changed  conditions  since  the  adoption  of  the  project  in  1888  (Report 
of  Chief  of  Engineers  for  1897,  Part  I,  p.  380)  and  general  information  about  the 
river,  the  adviaability  of  continuing  work  under  the  project,  by  blasting  down  the 
large  bowlders  on  the  Roughs,  is  extremely  doubtful.  According  to  information  at 
hand,  no  logs  would  ever  1^  floated  through  the  Roughs  after  the  proposed  channel 
was  blastea  through  the  bowlders  except  those  that  escaped  from  the  mills  and 
booms  on  the  upper  river. 

All  considers,  it  appears  advisable  to  withhold  further  expenditure  on  this 
pr^ect  until  more  exact  information  is  obtained. 

Ke8i>ectfully  submitted. 

Addison  M.  Scott, 

Beeideni  Engineer, 

Mid.  W.  H.  BiXBT,  ^ 

Corpe  of  Engineers,  U.S.A.  f    V^^^  I  ^ 
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PF  13. 

mPEOVEMENT  OP  NEW  RIVEE,  VIRGINIA  AND  WEST  VIRGINIA. 

[Thla  work  wm  in  the  chaise  of  M%|.  Jamee  F.  Gregory,  Corps  of  Bngineera.  to  July  tl,  1807,  and  of 
Mi^).  William  W.  Harta,  U.  8.  Yolnnteers,  First  llienteiiaiit,  Gorpa  of  Engineers,  firom  July  81  to 

AugaatSl,  1897.] 

The  balance  anezpended  was  fiimisbed  by  the  act  of  GoDgress  of 
Augaat  5, 1886,  with  the  stipalation :  <<  Continuing  improvement  between 
tbe  lead  mines,  in  V7ytbe  Ooanty,  and  the  mouth  of  Wilsons  Greek,  in 
Grayson  Gonnty."  By  letter  dated  April  17, 1891,  it  was  reported  to 
the  Ghief  of  Engineers  that  any  further  improvement  of  that  portion 
of  the  stream  was  wholly  unnecessary,  on  account  of  changed  condi- 
tions in  late  yearM.  The  Ghief  of  Engineers,  under  date  of  April  23, 
1891,  stated  that  the  Secretary  of  War  had  decided  that  the  unex- 
pended balance  should  be  withheld  from  expenditure  until  further 
action  is  taken  by  Gongress.  Nothing  has,  therefore,  been  done  toward 
improving  the  stream  since  that  time. 

Money  statement. 

Jnly  1, 1897,  balance  unexpended $2,806.94 

Jnly  1, 1898,  balance  unexpended 2,308.94 


Appropriation, 


Angust  14, 1876 $15,000 

Jane  18, 1878 15,000 

March  3, 1879 12,000 

March  3, 1881 24,000 

August  6, 1886 10,000 


June  14,  1880 $24,000 

August  2, 1882 12,000 

Total 112,000 


F  F  14. 

IMPROVEMENT  OP  GUYANDOTTE  RIVER,  WEST  VIRGINIA. 

[This  work  was  in  the  charge  of  Mi^.  James  F.  Gregory,  Corps  of  Knf^ineers,  to  July  31,  1897,  and»«f 
M^J.  William  W.  Harts,  U.  S.  Volanteers,  First  Lieutenant,  Corps  of  Engineers,  from  July  81  to 
Angust  31,  18»7.]  r  •—      -t 

The  approved  project  for  the  improvement  of  this  river,  adopted  in 
1878,  provides  for  obtaining  a  clear  channel  for  a  distance  of  122  miles 
npstream  from  its  mouth,  with  a  width  of  from  30  to  50  feet,  and  with 
a  least  depth  of  18  inches,  during  five  months  of  the  year,  the  same  to 
be  obtained  by  the  removal  of  obstructions,  such  as  logs,  snags,  stumps, 
rocks,  and  overhanging  trees,  and  by  the  construction  of  low  stone 
dikes  at  shoals  so  as  to  concentrate  and  increase  the  depth  of  water  at 
such  points. 

The  characteristics  of  the  stream  are  described  in  the  Annual 
Eeports  of  the  Chief  of  Engineers  for  1876,  pp.  747-755;  1895,  pp. 
2517-2520,  and  1896,  pp.  2324,  2325. 

Funds  being  practically  exhausted  at  the  beginning  of  the  year,  the 
only  work  done  was  the  removal  of  a  few  snags  and  about  500  cubic  yards 
rock  composing  a  low  dike  at  Four-Mile  Shoal,  which  had  not  proved 
successful.  Renewed  complaints  were  made  during  the  year  as  to  the 
two  milldams — Peck's,  7  miles  below  Logan  Gourthouse,  and  Lambert^s, 
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19  miles  below  Peck's— previoosly  reported  as  serious  obstractions;  but 
the  parties  have  been  warned  of  the  illegality  of  such  stractores,  and 
have  promised  to  open  and  preserve  the  necessary  channelway.  Pub- 
lic notices  have  also  been  posted  warning  all  parties  not  to  allow  their 
log  rafts  to  obstruct  steamboat  navigation  in  the  lower  end  of  the  river. 

Plans  for  the  construction  of  a  bridge  across  the  Guyandotte  Biver 
at  Salt  Kock,  in  Oabell  County,  W.  Va.,  were  approved  by  the  Secre- 
tary of  War  under  date  of  November  1, 1897. 

Further  details  are  given  in  the  report  of  Mr.  B.  F.  Thomas,  resi- 
dent engineer,  herewith: 

M<mey  itatemenU 

Jaly  1, 1A97,  balance  unexpended 181.21 

Jnne.SOy  1898,  amonnt  expended  during  fieoal  year 42.75 

Jaly  1, 1898,  balance  unexpended 88.46 

(Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  80, 
1900  (all  of  which  i8  for  maintenance) 1,000.00 
Sabmitted  in  compliance  with  requirementB  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  aot  of  June  4, 1897. 


A.pptvpTiutU)%9u 


June  18.1878 $2,000 

Ma|roh8,1879 1,000 

June  14, 1880 2,000 

March  3, 1881 3,500 

August2, 1882 2,000 

JU&6.1884 2,000 


August  11, 1888 $2,000 

September  19, 1890 2,000 

July  13, 1892 2,000 

August  18, 1894 2,000 

June  3, 1896 1,000 

Total 21,500 


Commercial  9taHtHe$far  Guyandotte  River,  Weet  Virginia. 


Tear. 


CroM- 

ties. 


Timber. 


Misoel. 
laneoas. 


TotsL 


1891  (flsoel  year) 

1892  (fleoal  year) 

1893  (flaeal  year) 

1894  (fiscal  year)  ... 

1895  (flaoal  year) 

1886  (llaoal year)..... 

1897  (fiscal  year) 

1897  (calendar  year). 


Torn. 


12,500 
00,000 
40,000 
35,000 
40,000 
60,000 
80,000 


Tons. 

60,000 

90,000 
120,940 
100,000 
210,000 
160,000 

90.000 
100,000 


Tent. 
1,128 
1,800 
1,810 
1.221 
2,400 
2,000 
8,800 

10,000 


Tom. 
61,128 
108,800 
182,250 
141,221 
247,400 
202,000 
.  143,800 
190,000 


Passengers,  calendar  year  1897,  number  1,200. 

The  present  plan  of  improvement  will  not  add  to  the  commerce,  but  only  render 
it  possible  and  safe. 

LiBt  of  hoate  plying  ike  Onyandotte  Biver ,  Weet  Virginia. 


Name  of  boat. 


Jennie  (George  . 
J.  T.  Hustler... 

Favorite 

Qayandotte 


Character. 


Side,  wheel.. 

do 

.....do 

do 


Length. 
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bspobt  of  mb.  b.  f.  thomas,  bbsidbnt  bnoinbbb. 

Unitbd  States  Enoinbes  Office, 

Mahan,  Pa.,  Jmrne  SO,  1898. 

Major:  I  have  the  honor  to  report  npon  the  improvement  of  the  Gnyandotte 
River,  West  Virginia,  for  the  fiscal  year  ending  Jane  80,  1898. 

ChartKsierMioB.— The  Qayandotte  River  has  its  source  in  the  sonthwestem  part  of 
West  Virginia,  and  flows  somewhat  northwestwardly  to  its  junction  with  the  Ohio 
at  a  point  some  12  miles  above  the  mouth  of  the  Bi^  Sandy.  The  State  of  Virginia 
bnilt  six  looks  and  dams  of  inferior  character  in  this  stream  many  years  ago,  iHiioh 
went  rapidly  to  decay  and  became  obstractions  to  navigation.  The  upper  portion 
has  been  for  years  and  is  at  present  obstructed  by  two  milldams— Peck's,  7  miles 
below  Logan  Courthouse,  and  Lambert's,  19  miles  below  Peck's — which  render  that 
part  of  the  stream  unfit  for  navigation  except  upon  extra  good  stages  of  water. 
Until  these  obstructing  dams  have  been  removed,  or  neatly  modified  in  construction, 
the  full  benefit  of  the  Improvements  made  by  the  GovernmeDt  will  not  be  realised. 

Oriffifial  condition. — Previous  to  the  commencement  of  improvements  on  this  river 
the  channel  was  badly  obstructed  by  snags,  trees,  rocks,  etc.,  and  the  shoals  were 
irregular  and  diflBcult  of  ascent  or  descent,  owing  to  the  crooKedness  of  the  chutes, 
or  even  the  absence  of  chutes ;  the  bends  were  rendered  unsafe  at  certain  stages 
because  of  projecting  rocks  of  immense  size,  off  which  it  was  often  impossible  to 
keep  timber  rafts;  overlyinginp:  trees  added  to  the  danger  of  steamboat  navigation, 
and,  taken  altogether,  it  was  always  at  some  considerable  risk  that  navigation  was 
carried  on,  particularly  after  nightfall.  Even  at  a  good  stage  of  water  navigation 
was  unsafe  on  account  of  the  liability  to  run  onto  hidden  obstructions.  The  maxi- 
mum width  of  the  channel  did  not  exceed  30  feet,  with  a  mean  low- water  depth  of  1 
foot.  While  the  river  in  that  condition  was  not  even  a  fairly  good  waterway,  vet 
it  was  utilized  as  the  best  means  available,  there  being  no  railroads  in  that  section 
at  that  time. 

Plan  of  improvement, — ^The  project  for  the  improvement  of  this  stream,  adopted  in 
1878,  provides  for  removing  snags,  rocks,  overhanging  trees,  and  forming  low  wing 
dams  of  loose  stone  at  shoal  places,  to  concentrate  and  deepen  the  water  at  those 
places,  so  as  to  aid  light-draft  steamboat,  push-boat,  and  raft  navigation.  The  gen- 
eral plan  of  carrying  on  the  work  adopted  has  been  to  send  out  during  the  low- 
water  season  small,  light-draft  push  boats,  with  limited  accommodations  for  a  crew 
of  from  12  to  25  men,  and  for  storing  sufficient  explosives,  tools,  etc.  A  simple  hand 
crab  is  provided  for  use  in  pulling  the  boats  over  shoal  places  and  for  occasionally 
removing  a  snag  or  tree. 

The  removal  of  snags,  trees,  stumps,  etc.,  is  accomplished  with  dynamite,  generally, 
but  as  the  water  is  usually  at  its  lowest,  this  can  frequently  be  done  with  axes.  All 
bowlders  and  loose  stones  are  removed  from  the  chutes  in  the  shoals  and  piled  up 
alongside  in  ridges  called  walls,  the  purpose  of  which  is  to  confine  tiie  water. 
These  walls  have  connection  with  the  bank,  and  at  a  steamboat  stage  are  generally 
submerged  to  such  an  extent  as  not  to  be  in  the  wav. 

Reeulte  and  advantages, — Work  under  the  project  has  been  continued  fh>m  time  to 
time  with  small  appropriations,  and  the  river  has  been  brought  to  almost  as  good 
navigable  condition  as  is  possible  without  slack- water  improvement.  The  steam- 
boat channel  has  been  kept  clear  of  obstructions  and  the  walls  of  the  push-boat 
chutes  have  been  kept  in  repair.  The  shoals  have  been  cleaned,  chutes  straight- 
ened, and  the  water  confined.  At  mean  low  water  boats  drawing  20  inches  have 
found  no  difficultv  in  making  their  trips.  In  extreme  low  water  only  push  boats 
having  a  draft  of  less  than  1  foot  have  been  successfuL 

Operations  during  ihepaet  fiscal  year,— The  funds  being  practically  exhausted,  but 
little  work  has  been  done. 

The  work  formerly  done  at  Four  Mile  Shoal  was  not  successful,  and  it  was  found 
necessary  to  remove  the  old  wall,  containing  446  cubic  yards  of  loose  rook.  Four 
snags  were  also  removed  from  the  chute  and  a  tree  from  the  bar.  The  removal  of 
the  wall  rendered  the  shoal  passable. 

The  cost  of  the  work  done  was  $42.75. 

Work  required  to  complete  and  maintain  the  eoBisHng  profeot—The  most  Important 
work  required  is  the  removal  of  Peck's  and  Lambert's  dams,  as  their  existence  to  a 
certain  extent  nullifies  all  work  done  below  them.  So  long  as  these  dams  are  per- 
mitted to  remain  obstructions,  the  only  work  advisable  is  the  maintenance  of  as 
good  chutes  as  practicable  below  Logan  Courthouse,  by  keeping  the  shoals  dean 
and  directing  and  confining  the  current. 

Operations  contemplated  for  the  fiscal  year  ending  June  SO,  1899. — Should  there  be  an 
appropriation  for  this  river  it  is  proposed  to  expend  it  in  the  maintenance  of  the 
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work  heretofore  done  and  in  the  removftl  of  new  obstmotions  on  the  80  miles  lying 
below  Logan  Conrthonse.    One  thoosand  dollars  will  be  safficient  for  this  purpose. 
Respecufilly  submitted. 

B.  P.  Thomas, 
Buideni  JBngineer. 
Uai.  W.  H.  BiXBT, 

Corp9  of  Engineers,  U,  8.  A* 


F  F  15. 
IMPROVEMENT  OP  BIG  SANDY  RIVER,  WEST  VIRGINIA  AND  KENTUCKY. 

[This  work  was  in  the  charge  of  Mmj,  James  F.  Gregory,  Corps  of  Engineera,  to  July  81, 1887.  and  of 
Mi^.  William  W.  Harta,  u.  S.  Yolanteers,  First  Lieutenant,  Corps  of  Engineers,  fhmi  July  81  to 
AngnstSl,  1897.] 

The  lock  and  movable  dam  at  Looisa  having  been  completed  at  the 
end  of  the  last  fiscal  year,  little  beyond  the  grading  and  fencing  of  Gov- 
ernment land  and  protection  work  remained  to  be  done. 

Dnring  the  year  the  grounds  on  the  Kentucky  and  West  Virginia 
sides  of  the  river  were  gi-aded,  sodded,  and  sown  with  grass  seed,  a  new 
fence  built  around  them,  and  ditches  and  culverts  made  at  suitable 
points. 

The  bank  below  the  abutment  has,  by  the  placing  of  445  cubic  yards 
of  broken  stone,  been  protected  against  the  erosion  caused  by  lowering 
the  dam  while  the  water  below  is  low.  It  is  probable  that  more  protec- 
tion work  will  be  required. 

A  leak  developed  around  the  abutment,  caused,  it  is  believed,  by 
muskrats  following  the  old  cofi['erdam  timbers,  and  additional  protec- 
tion became  necessary  and  was  given  by  placing  375  cubic  yards  of 
stone  and  28(i  cubic  yards  of  clay  above  and  behind  the  abutment  and 
building  a  crib  immediately  above  it.  Three  thousand  five  hundred 
feet  B.  M.  of  timber  was  thus  used.  The  leak  was  lessened  but  not 
stopped,  and  it  was  found  necessary  to  replace  the  clay,  which  was  grad- 
ually  washing  out,  with  fine  broken  stone.  While  the  work  done  may 
not  stop  the  leak,  it  will  prevent  further  washing  and  encroaching  on 
the  bank  below. 

Considerable  work  of  a  minor  character  was  done. 

There  still  remains  some  unfinished  work,  which  has  been  delayed, 
awaiting  the  outcome  of  the  leak  at  the  abutment.  An  additional 
lock  house  is  also  desirable  at  this  locality  to  provide  a  bouse  for  each 
lock  tender. 

An  estimate  of  cost  and  full  report  on  the  further  improvement  of 
this  stream  by  locks  and  dams  was  submitted  by  me  under  date  of 
April  27, 1898,  printed  as  H.  Doc.  No.  456,  Fifty-fifth  Congress,  second 
session. 

Accompanying  this  report  are  15  photographs  of  the  dam,  which, 
taken  in  connection  with  those  shown  in  the  Annual  Eeport  for  1897, 
complete  the  illustration  of  the  construction  and  operation,  etc.,  of  this 
dam.  As  this  needle  dam  is  the  only  one  of  its  kind  in  the  United 
States  and  is  the  highest  and  tightest  against  leakage  of  its  kind  any- 
where in  the  world,  these  photographs  are  of  special  interest,  and  it  is 
hoped  that  all  may  be  printed. 

Detailed  information  of  the  work  done  during  the  past  season  is 
given  in  the  report  of  Mr.  B.  F.  Thomas,  resident  engineer,  herewith, 
under  whose  careful  and  efficient  supervision  this  work  has  been  carried 
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on.    There  ia  also  herewith  a  statement  prepared  by  him  as  to  the  first 
year's  experience  with  this  movable  dam. 

Money  statement 

Jnly  1, 1897,  balance  unexpended $6,336.37 

June  30, 1B9S,  amoant  expended  dnring  fiacal  year 4,565. 13 

Jnly  1,1898,  balance  unexpended 1,781.24 

Jnly  1, 1898,  ontetanding  Uabilitiee 69.48 

Jnly  1, 1898,  balance  available 1,711.76 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900  (all  of  which  is  for  maintenance) 2,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


Appropriatioiu. 


Jnly  18, 1878 $13,000 

MarchS,  1879 12,000 

June  14. 1880 50,000 

MarchS,  1881 46,000 

Aujguet  2, 1882 15,000 

Julys,  1884 40,000 

Augusts,  1886 22,600 


August  11,  1888 $31,500 

September  19,  180J 31,000 

July  13,  1892 60,000 

August  18,  1894 40,000 

June3,  1896 30,000 

Total 380,000 


Commeroial9iaH9Hosforfi9oal  year  ending  June  SO,  2897 ,  and  prior  years,  Big  Sandy  Biver, 
West  Virginia  and  Kentucky, 


Articles. 

1890. 

1881. 

1892. 

1888. 

1894. 

1895. 

1806. 

1897. 

Timber 

Tons. 

208,491 

76 

34 

3,000 

2,511 

405 

750 

7,000 

9,831 

15,000 

510 

n 

19, 000 
1,874 

Ton». 

225,000 

50 

30 

8,000 

8,000 

500 

2,200 

1,050 

10,  (100 

10,000 

489 

15 

21,069 

900 

Tons. 

300,050 

96 

4 

00 

250 

150 

4,080 

6.260 

28.950 

09,625 

Tons. 
831,570 

Tons. 
200,000 

Tons, 
425,000 

Tons. 
813,382 

Tons. 
255,000 

Hides 

Leather 

6 

650 
1,755 
1,190 

530 

1,803 

1,950 

68,760 

liUiDber......  ■>•••• 

400 

2,000 

800 

100 

1,500 

1,000 

40,000 

500 

8,000 

1,360 

60 

1,000 

800 

82,100 

370 
2,360 
1,280 
100 
480 
1,(KX) 
51. 100 

300 

Produce 

6,000 

Live  stock 

1,400 

Spokes 

Staves 

1,000 
800 

Tan  bark 

Ties 

48,000 
500 

Giain 

Wool 

7 

16,060 

1,400 

7 
66,914 
2,503 

. 

Miscellaneoas 

Passengers 

60,500 
1,600 

80,000 
2,100 

100,000 
1,360 

100,000 
2,500 

Total 

268,582 

277,303 

456, 926 

466,723 

297, 800 

646.910 

471,882 

414,600 

Cammeroial  eiatieiicsfor  calendar  year  ending  December  SI,  1897, 

Timber tons..  250,000 

Ties do...  50,000 

Btayee do...  1,200 

Tan  bark do...  700 

Hiscellaneons do.,.  105,000 

Total do...  406,900 

Pnaeengers number..  20^000 
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NEEDLE  DAM  AT  LOUISA,  KY.,  ON  BIG  SANDY  RIVER. 


7.  EXPERIMENTAL  TRIPPING  FRAMES,   AND  NEEDLES  READY  TO  TRIP. 

(These  frames,  three  of  which  are  here  shown,  are  used  to  support  the  needles  above  the  water  until 
all  needles  are  in  petition  to  trip.  Each  frame  carries  a  trireer  shelf,  and  all  shelves  are  tripped 
at  once  by  a  sinfs^le  puU  on  a  coimectinj?  chain.  The  outer  needier,  here  shown  as  restinfi^  on  the  sill 
and  used  as  guides,  imr  be  spaced  at  such  intervals  as  de.«dnid  or  may  be  entirely  omitted.)  ^ 
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NEEDLE  DAM  AT  U>UI8A,  KY,»  ON  Bia  RAKDY  RIVER 


B.  £XPEHlMtMTAL  TRIPPING   FRAMEfc^  AND  NEEDLES  AFTER  TftlPP^WG 
(After  the  needles  are  tripped  the  frames  can  be  removed  separately  by  the  assistant  standing-on  the 


crossbars  of  the  trestle,  under  shelter  of  the  needles.) 


Digitized  by 


Digitized  by  VjOOQiC 


Digitized  by  LjOOQIC 


Digitized  by  VjOOQiC 


Digitized  by  L:iOX)QIC 


Digitized  by  VjOOQiC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQlC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQiC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQiC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQlC 


Digitized  by  VjOOQlC 


Digitized  by  VjOOQlC 


APPENDIX   P  F — BEPOET  OP   MAJOR   BIXBT. 


2145 


IMtof  hoaU  plying  Big  Sandy  River,  West  Viriginia  and  Keniuohy,  and  Tug  and  LouUa 

forks  of  same. 


Kame  of  boat 


Character. 


Length. 


Breadth. 


Depth. 


Tonnage. 


Benlah  Brown.. 

Sip  Hayes 

Alex  Yoat 

Jennie  George. . 

Fairplay 

Sandy  valley 


Stella  (tow)  . 
Buckeye  Boy  (tow) .... 

Gate  City  (tow) 

Sea  Lion  (tow) 

J.H.McConneU  (tow). 
Lee  H.  Brooks  (tow;  . . 

Champion  (tow) 

J.  C.  Hopkins  (saw)  . .. 

B.  A.  Johnson 

BsteUe 

Ometo 

Nancy 

Louisa  .^ 

MaxieTost 

H.G.Stafford 


Side-wheel... 

do , 

do 

do 

.....do 

do 

Stem- wheel.. 

do 

do 

.....do 

do 

do 

..,.  do 

Side- wheel... 

do 

do 

do 

Stem-whesl.. 
Side- wheel... 

do 

.....do 


Feti. 
118 
110 
120 

98 
126 
105 

90 
187 


Feet 
15 

18.4 

U 

19 

16 
20 


F§€t. 

2.5 

L8 


123 
120 


118 
102.5 
1U2.5 
198 
46.7 


21 

16.4 

16.4 

10 

15.5 

e.5 


117.6 


15.6 


2.i 

? 

b.5 


8.6 

4 


8.2 
2.4 
2.4 
2.5 
2.8 
2.2 


87.41 

24.12 

56.28 

19.05 

49 

40 

25 


127 
137 


60.16 
67 
67 

18.85 
8.96 


47.12 


List  of  vessels,  rafts,  tie,,  passing  look  and  dam  on  Big  Sandy  Biver  dturing  the  fisoal  year 

1898. 


Cnft. 

Lock. 

Pass. 

TotaL 

Up. 

Down. 

Up. 

Down. 

Steamboats    .  ...... ..........t......*....., ................ 

14 
22 

18 
27 

1 

226 
18 

225 

18 

1,142 

27 

471 

Bari^ftB  uid  flats.. ............. ...r............'>T* ■■■........ 

71 

Loe  rafts 

"•'S 

Tie  rafts - 

MiSWlla^W>US.  .............  .^.•rr...r... 

I 

1 

2 

Total 

1.725 

BBPOBT  OF  MB.  B.  F.  THOlffA0y  BBSmBNT  BN6INBBB. 

Unitbd  Statbs  Enginbbb  Office, 

Mahan,  Pa.,  June  SO,  1898, 

Majob  :  I  hare  the  honor  to  snbinit  the  following  statement  of  the  first  year's 
experience  with  the  needle  dam  on  Big  Sandy  River,  near  Lonisa,  Ey. :. 

In  my  last  annual  report  (Chief  of  Engineers,  1897,  pp.  2534-2567)  I  gave  a  descrip- 
tion, somewhat  in  detail^  of  the  lock  and  dam  and  its  appurtenances,  the  methods 
adopted  in  its  construction  and  operation,  and  a  statement  of  its  cost.  It  is  now 
proposed  to  briefly  mention  some  of  the  difficulties  encountered,  and  the  means 
adopted,  or  suggested  for  adoption,  in  order  to  operate  the  dam  with  greater  safety 
and  facility. 

Dr^ft, — ^The  worst  enemy  to  this  type  of  dam  is  drift.  The  early  part  of  the  season 
was  one  of  thunder  storms  and  freshets,  and  the  river  was  laden  with  drift  much  of 
the  time.  This  drift  was  a  constant  menace  to  the  trestles  after  the  needles  had 
been  remored  and  while  lowering  the  trestles.  Very  small  pieces,  when  caught  on 
a  trestle  post,  were  e£fective  in  preventing  the  complete  bedding  of  the  trestles,  and 
some  delay  occurred  from  this  cause.  The  shear  boom  was  of  valuable  assistance  in 
preventing  all  large  drift  from  coming  against  the  dam;  but  upon  removing  the 
needles  a  stiff  current  always  sets  in  which  draws  much  small  d<Sbns  under  the  boom, 
and  not  all  of  this  can  pass  between  the  trestles  into  the  lower  pool.  The  annoy- 
ance from  this  cause  is  greater  than  from  any  other  and  can  be  easily  remedied  in  fritnre 
construction  by  increasing  the  spans  of  the  trestles.  As  nearly  all  of  this  trouble 
occurs  on  the  weir,  it  being  the  part  of  dam  first  opened,  and  as  the  head  here  can 
but  little  exceed  7  feet,  the  spacing  of  the  trestles  could  be  readily  increased  to  20  or 
eyen  30  feet  without  special  difficulty,  provided  the  anchorages  were  properly  con- 
structed in  the  masonry.  A  special  chute  for  drift  should  be  constructed  in  future 
dams  on  this  river. 
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Samd. — Some  troable  hM  been  caased  by  the  acoamnlation  of  sand  on  the  pass 
trestles  when  lying  down.  This  sand  paeks  on  the  trestles  at  times  and  renders 
them  difficult  to  raise.  This  deposit  ooours  usually  when  the  backwater  from  the 
Ohio  is  over  the  trestles  at  time  of  a  head  rise,  the  sand  carried  by  the  rising  river 
above  bein^  deposited  when  it  strikes  the  quiet  backwater.  Most  of  the  trouble  so 
far  from  this  cause  has  occurred  in  the  pier  recess  where  the  heads  of  three  trestles 
are  bedded.  A  partial  remedy  has  been  found  in  removing  the  floor  sections  from 
l^ese  three  trestles  before  lowering  them.  The  aceumulation  can  be  largely  cut  out 
in  the  pass  by  placing  the  weir  needles  some  time  before  the  water  reaches  the  weir 
level  and  thus  increasing  the  current  through  the  pass.  The  principal  reason  the 
sand  is  d^osited  on  the  trestles  is  that  the  sill  of  the  pass  was  placed  considerably 
below  the  bed  of  the  river,  as  it  lies  above  and  below  tne  dam,  and  thus  the  trestles 
lie  in  a  trough  or  depression,  which  is  always  trying  to  fill  to  the  level  of  the  adja- 
cent bars  upstream  and  downstream.  This  condition  was  predicted  and  a  remedy 
suggested  in  mv  report  of  March  20,  1896  (Chief  of  Engineers  Report,  1896,  pp. 
231^2313) ;  but  it  is  believed  that  it  wUl  not  seriously  interfere  with  tne  operation  of 
the  dam  at  any  time,  and  that  it  will  not  become  necessary  to  raise  the  sill  and  tres- 
tle recess.  Inexpensive  artificial  means  have  so  far  been  quite  effective  in  causing 
sufficient  scour  to  permit  all  of  the  trestles,  except  the  three  in  pier,  to  be  raise£ 
The  desired  result  can  be  attained  by  placing  a  sufficient  number  of  needles  next  the 
lock  to  materially  increase  the  current,  or  a  number  of  boards  may  be  pushed  down 
along  the  upstream  side  of  the  trestles  already  raised.  One  plan  often  resorted  to 
is  to  anchor  the  needle  boat  immediately  over  the  trestles  the  night  before  begin- 
ning to  raise  the  dam.  This  lessens  the  available  waterway  and  removes  the 
sand  effectually.  In  order  to  remove  the  sand  ftom  the  pier  recess,  it  has  been  found 
necessary  once  or  twice  to  raise  all  trestles,  except  the  three  entering  the  recess,  and 
then  place  the  needles.  This  leaves  a  space  of  some  14  feet  through  which  the  whole 
river  must  pass,  and  it  requires  but  a  few  minutes  for  a  current  to  develop  which 
will  remove  the  deposit.  It  is  necessary  in  such  oases  to  close  this  space  with  nee- 
dles under  considerable  head,  but  it  has  been  done  without  serious  difficulty  or 
danger  with  a  head  of  firom  4  to  5  feet.  It  is  a  slow  process  and  the  needles  do  not 
go  in  close  together,  necessitating  joint  covers. 

Leakage, — "[nie  low- water  discharge  of  the  Big  Sandy  River  at  one  time  last  sum- 
mer was  less  than  50  cubic  feet  per  second.  It  will  be  seen  that,  to  maintain  a  pool 
under  such  condition,  the  waste  from  all  sources  must  be  curtailed  to  the  utmost. 
It  is  necessary  to  place  the  needles  in  position  with  the  greatest  care  as  to  tightness 
against  the  sill  at  bottom,  and  then  to  press  thmn  closely  against  each  other  with 
jackscrews  so  that  there  ma^  be  no  space  for  leakage  in  the  vertical  Joints.  When 
all  has_been  done  that  can  be  in  this  manner,  it  is  stiu  necessary  in  extreme  low  water 
seasons  like  the  last  one,  where  the  dam  was  in  position  nearly  five  months  without 
beinj^  opened  to  pass  a  rise,  to  resort  to  an  additional  device  to  hold  the  pool.  This 
consists  of  placing  sawdust,  grass,  etc.,  above  the  needles,  which'is  drawn  by  the 
water  into  tne  cracks  and  Joints,  the  dam  becoming  practically  water-tight.  It  was 
impra<&ticable  to  hold  the  pool  at  normal  level  at  all  times,  and  upon  dnswing  it 
down  for  some  repairs  during  the  dryest  part  of  the  season  it  again  fiUed  slowly 
until  running  over  the  crest. 

With  a  head  of  from  11  feet  8  inohes  to  12  feet  8  inches  the  leakage  of  the  entire 
pass  was  but  5.19  cubic  feet  per  second,  and  that  of  the  weir  only  1  gallon  in  thirty- 
eight  seconds. 

With  proper  oare  in  placing  the  needles  this  dam  will  maintain  the  pool  at  normal 
heieht  through  tiie  dryest  season,  and  become  tighter  every  day  it  stands. 

Maneuvers,— Mj  annual  report  (Chief  of  Engineers,  1897,  pp.  2556-3557),  described 
the  maneuvers  of  this  dam  in  detail,  and  I  wm  only  touch  here  upon  some  valuable 
modifications  in  the  methods  there  exploited.  The  trestles  are  ridsed  and  the  needles 
are  removed  practically  as  there  described,  but  the  method  of  placing  the  pass 
needles  has  undergone  a  radical  change.  Instead  of  placing  them  one  by  one  in  the 
water,  thus  confining  the  waterway  and  increasing  the  current  at  each  successive 
maneuver,  and  rendering  the  placing  of  other  needles  still  more  and  more  difficult, 
owing  largely  to  the  cross  current  around  the  wall  of  needles,  they  are  now  placed 
on  shelves  attached  to  frames  Just  above  the  water  level,  and,  when  all  have  been  so 
placed^  the  shelves  are  dropped  simultaneously  by  a  simple  mechanism;  the  needles 
all  strike  the  water  almost  vertically  at  the  same  instant,  and  go  against  the  sill 
with  only  the  natural  current  of  the  river  slightly  augmented  by  the  raising  of  the 
trestles  and  frames,  and  the  placing  of  a  few  guide  ne^es  here  and  there. 

At  the  close  of  Part  V  of  tne  description  of  Louisa  dam,  published  in  the  Annual 
Report  for  1897,  it  was  stated  that  experiments  looking  to  the  improvement  of  the 
method  of  placing  the  needles  were  being  made  and  would  be  described  in  a  subse- 
quent report.  In  the  same  paragraph  mention  is  made  of  the  employment  of  steam 
on  the  needle  boat  for  maneuvering  the  trestles.    This  has  not  yet  been  adopted,  as 
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I  will  now  briefly  describe  the  method  of  placing  needles  as  finally  adopted  and 
snccessfnlly  instituted  on  January  12  last. 

Placing  ike  needles. — ^The  needles  in  the  pass  of  the  LonlBa  dam  weigh  abont  275 
ponnds  each  and  are  12  inches  in  width.  They  are  placed  by  three  men  with  the 
^eatest  ease  and  dispatch,  and  it  is  possible  to  close  passes  of  any  width  without 
increasing  the  head  beyond  a  few  inches  while  so  doing.  During  the  coming  season 
it  is  proposed,  for  experimental  purposes,  to  use  a  dozen  needles  3  feet  or  4  feet  wide 
each;  that  is,  as  wide  as  a Chanoine  wicket.    The  method  is  as  follows : 

A  series  of  light  frames  having  upriffht  slats  or  rods  resting  on  the  sill  at  bottom 
and  against  the  trestles  at  top  are  plaoed  across  the  entire  pass.  Just  aboye  the 
water  level,  at  the  stage  at  which  it  is  proposed  to  place  the  needles,  each  frame  car- 
ries a  little  shelf  fastened  in  middle  on  a  tngser,  the  downstream  end  of  which  is  held 
in  place  by  an  npright  lever.  The  two  en&  of  shelf  are  supported  on  hinges  con- 
nected with  the  nrame.  The  simultaneous  throwing  of  these  levers,  when  the  needles 
are  standing  on  the  shelves,  will  release  the  triggers  and  permit  the  shelves  to  revolve 
and  drojp  the  needles  into  the  water,  when  the  slats,  or  rods,  of  the  frame  will  prevent 
their  being  carried  over  the  sill  and  guide  them  into  place.  For  the  purpose  of  simul- 
taneously releasing  the  triffgers  aU  the  levers  are  connected  with  a  light  chain 
stretched  across  the  pass  ana  resting  in  claws  in  the  tops  of  the  levers.  One  end  of 
the  chain  is  made  fast  until  all  is  ready,  when  it  is  released,  which  operation  per- 
mits all  the  levers  to  fall,  therebv  releasing  the  triggers  and  causing  the  needles  to 
drop  into  position  instantly.    This  invention  has  proved  wholly  satisfactory,  and 

Sennits  the  dam  to  be  erected  with  the  regular  force  of  three  men  using  the  steam 
erriek  on  the  needle  boat  for  placing  the  needles  on  the  shelves.  A  number  of  the 
needles  may  be  placed  above  the  frames  directly  against  the  sill,  and  thus  act  as  guides 
to  the  others  if  desired.  This  method  will  readily  admit  of  the  use  of  needles  4  feet 
widci  weighing  over  1,000  pounds,  and  of  placing  them  on  the  shelves  ready  to  drop 
at  the  rate  of  one  needle  per  minute.  In  a  new  dam  there  is  no  doubt  but  that  the 
trestles  can  be  so  designed  that  the  needles  can  be  placed  simultaneously  without 
the  use  of  frames. 

BeffuUUing  the  pool. — ^When  the  pool  has  once  filled,  it  is  necessary  to  provide  for 
the  escape  of  the  surplus  water.  Authorities  on  movable  dams  have  pointed  out  the 
dangers  liable  to  arise  from  permitting  the  needles  to  overflow,  but  with  due  regard 
to  these  authorities  the  writer  can  say  that  there  is  no  danger  whatever  in  allowinff 
an  overflow  of  a  few  inches  depth.  In  fact,  were  the  needles  to  be  replaced,  he  woulS 
certainly  recommend  a  design  which  would  permit  almost  an  unbroken  spillway  along 
the  crest. 

The  construction  of  the  needles  for  this  dam  is  such  that  only  about  one-third  the 
width  of  each  needle  can  be  submerged  without  raising  the  pool  several  inches  above 
its  normal  height,  and  it  was  necessary  to  adopt  some  other  means  of  wasting  the  sur- 
plus water,  particularly  on  a  rising  river.  This  method  consists  in  pushing  back  the 
nead,  repoussin^,  alternate  needles.  As  there  is  a  pressure  of  some  650  pounds  on  the 
head  of  each  weir  needle,  it  was  necessary  to  devise  means  of  pushing  them  upstream. 
A  homemade  ratchet  jack  was  used  for  some  time  with  success,  but  as  it  was  rather 
slow  for  a  rising  river  it  was  decided  to  devise  something  which  would  do  the  work 
rapidly.  While  engaged  in  the  study  of  this,  the  writer  was  surprised  to  find  in  De 
Lagrene's  ^*  Cours"  not  only  a  suggestion  that  needles  might  be  repoussed  (although 
it  had  not  been  done)  and  held  back  by  sticks  placed  across  them  and  onto  the  ama- 
cent  needles,  but  also  that  he  described  a  jack  which  he  thought  might  be  used  for 
the  purpose.  The  needles  here  were  not  of  a  design  suitable  for  beinff  moved  with 
such  a  device  (the  lever  being  inserted  behind  the  needle),  but  another  was  soon 
designed^  after  a  practical  test  of  a  model  or  two.  which  has  up  to  this  writing  given 
good  satisfaction.  It  is  little  more  than  a  forked  wooden  lever,  the  two  legs  resting 
on  the  upstream  faces  of  the  adjoining  needles,  while  a  catch  droi>s  over  the  head  of 
the  needle  to  be  pushed  back.  By  puuiing  the  lever  upstream  the  head  of  the  needle 
follows,  the  leffs  passing  each  side  and  sliding  sliehtly  on  the  other  needles  in  turn- 
ing. By  desonbing  an  angle  of  90  decrees  with  the  lever,  the  head  of  the  needle  is 
carried  12  to  15  inches  upstream  and  the  pin  fpr  holding  it  is  introduced  with  a  pair 
of  tongs.  A  light  floating  platform  is  used  in  order  better  to  describe  the  angle  with 
the  lever,  but  the  device  can  be  so  made,  bv  bendin^^  the  handle  down  to  the  foot- 
bridffc,  that  the  whole  operation  can  be  performed  without  the  float.  To  replace  the 
needles  the  operating  of  the  lever  may  be  reversed,  or  they  may  be  checked  down  with 
a  line  passing  around  a  snubbing  post  on  the  float.  It  is  probable  that  the  lever  will 
soon  be  improved  by  placing  rollers  at  the  ends  of  the  legs  and  by  arranging  it  so 
that  the  entire  work  may  be  done  from  the  footbridge  without  the  use  of  a  float. 

Removing  ike  needles.^ThiA  operation  was  descried  in  my  last  report,  a  part  of 
which  is  quoted  here : 

''Near  tne  top  of  each  needle  is  a  countersunk  handle  for  use  only  in  removing  the 


needle :  a  chain  much  longer  than  the  length  of  dam  is  passed  alon^  the  upstream 
side  of  the  needle  and  connected  by  hooks  with  these  handles;  there  is  considerable 

d  of  the  chain  is  fastener^ 
which  is  anchored  wel 
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length  of  slack  chain  between  each  pair  of  handles;  the  end  of  the  chain  is  fastened 
to  a  long  line  leading  to  the  engine  of  the  needle  boat,  which  is  anchored  well 
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npstream.  By  starting  the  engine  the  first  needle  is  pulled  away  from  its  support  at 
top,  and  when  it  has  traveled  the  length  of  slack  chain  leading  to  the  next  the  sec- 
ond is  started,  and  so  on  until  all  are  removed  and  are  afloat.  This  maneuver  is  very 
rapid,  tiie  time  required  being  simply  that  which  is  necessary  to  wind  the  rope  on 
the  drum  of  the  engine.  The  boat  is  anchored  in  such  direction  that  the  needles  float 
into  the  quiet  water  above  the  unremoved  portion  of  the  dam.^' 

At  the  time  the  above  was  written  it  was  the  custom  to  unhook  the  needles  from  the 
chain  and  pile  them  on  the  boat,  so  as  to  be  ready  when  they  were  to  be  replaced  in  the 
dam.  The  present  method  of  placing  the  needles  obviates  the  necessity  for  loading 
them  on  the  boat,  so  they  are  left  in  the  water  and  are  not  unhooked  ftom  the  chain 
until  the  time  has  come  to  place  them  in  the  dam.  This  saves  considerable  time  and 
much  labor,  prevents  wear  and  injury  to  the  needles  and  boat,  and  allows  them  to 
remain  wet  all  the  time.  While  tms  method  of  removing  needles  is  one  which  can  be 
applied  with  ^eat  speed  (the  whole  weir,  140  feet,  can  be  removed  in  a  minute),  yet  it 
is  somewhat  usurious  to  the  needles  first  removed,  and  the  trestles,  as  the  bottoms  of 
the  needles  strike  the  trestles  with  great  force,  sometimes  Just  as  tney  leave  the  sill. 
The  principle  of  opening  against  the  current  is  wronff,  as  the  peait  head  of  water 
behind  the  needles  should  be  utilized  in  lowering  them.  This  is  the  case  where 
escapement  is  practiced,  but  this  has  been  found  inconvenient  and  exceedingly 
iimirious  to  the  needles  because  of  their  width. 

In  future  dams  a  simple  remedy  can  be  applied  by  means  of  which  needles  may  be 
escaped  downstream  without  injury.  This  consists  in  placing  the  needles  below  (or 
downstream  of)  the  trestles  and  holding  their  heads  by  suitable  attachments  to  bars 
connecting  the  trestles.  The  releasing  of  the  attachments  or  hooks  will  allow  the 
needles  to  fall. 

Be8ult8,— To  those  who  have  read  the  description  of  this  dam  in  the  last  Annual 
Report,  the  results  of  its  operation  so  far  will  be  of  interest.  They  may  be  consid- 
ered from  the  engineer's  standpoint  solely,  as  the  advantages  to  navigation  from  a 
single  dam,  isolated  from  continuously  navigable  Water,  are,  of  necessity,  not  numeroos 
or  valuable. 

The  dam  at  Louisa  is  a  pioneer.  It  is  the  first  needle  dam  built  in  the  United 
States  and  believed  to  sustain  the  greatest  head  of  any  of  its  class  in  the  world. 
Many  of  its  features  are  entirely  novel  and  have  nowhere  else  been  applied.  The 
needles  are  much  heavier,  the  trestles  much  lighter  and  of  novel  design,  the  methods 
of  maneuvering  both  needles  and  trestles  are  radical  departures  from  past  custom, 
and  the  dam  is  practically  water-ti^ht. 

The  experience  so  far  had  with  this  dam  has  demonstrated  the  folio wing^: 

(1)  Needle  dams  may  be  operated  saccessfully  on  torrential,  silt-producing,  drift- 
beariuff  streams. 

(2)  Pools  can  be  maintained  with  this  class  of  dam  at  times  of  minimum  discharge. 

(3)  Dams  of  this  type  may  be  used  for  extraordinary  lifts. 

(4)  The  use  of  wide  needles  (up  to  4  feat  or  more)  is  wholly  possible  and  even 
advisable  under  some  circumstances.         / 

(5)  The  placing  of  all  needles  simultaneously  without  increasing  the  head  of  water 
is  possible  for  any  ordinary  width  of  waterway. 

(6)  The  maneuvers  of  the  trestles  may  be  performed  b^  a  stationary  crab  on  shore 
with  great  speed  and  ease. 

(7)  The  removal  of  the  needles  can  always  be  as  speedy  as  required. 
Administration,— In  my  last  year's  description  of  the  dam  I  neglected  to  complete 

its  history  in  the  matter  of  mentioning  those  connected  with  the  work  in  an  a£nin- 
istrative  and  engineering  capacity.  Officers  in  charge  at  various  times  to  the  present, 
given  in  the  order  of  their  succession,  were:  Lieut.  Col.  Wm.  E.  Merrill,  Maj.  James 
W.  Cuyler,  Maj.  Jas.  C.  Post,  Maj.  D.  W.  Lockwood,  Maj.  James  F.  Gregory,  Mf«.  W.  H. 
Heuer,  Lieut.  Wm.  W.  Harts,  and  Maj.  W.  H.  Bixby. 

There  have  been  two  Boards  of  Officers,  as  follows : 

Col.  Wm.  P.  Craighill,  Maj.  D.  W.  Lockwood,  and  Capt.  Thomas  Turtle. 

Col.  Amos  Stickney,  Maj.  James  F.  Gregory,  Mi^j.  D.W.  Lockwood,  Capt.  H.  M.  Chit- 
tenden, Lieut.  W.  £.  Craighill,  and  Lieut.  Wm.  W.  Harts. 

I  have  had  as  assistants  in  various  engineering,  designin£[,  and  superintending 
capacities  Messrs.  R.  H.  Gamble,  George  Btrachan,  John  Fans,  Harry  Hedge,  J.  C. 
Thomas,  D.  A.  Watt,  John  M.  G.  Watt,  J.  D.  Flenniken,  P.  M.  Bess,  E.  W.  Foreman,  W. 
v.  H.  Rose,  and  L.  S.  Johnson,  and  I  take  pleasure  in  testifying  to  their  efficiency. 

The  works  are  now  in  charge  of  T.  J.  Snyder,  lock  master,  with  Will  G.  Rathbone 
and  James  Pigg  as  lock  tenders.  These  men  have  been  zealous  in  their  endeavors 
to  make  the  dam  a  success,  and  have  shown  much  more  than  ordinary  intelligence 
and  care  in  its  operation  and  preservation.  The  result  of  this  is  that  there  is  no 
injury  to  the  dam  itself,  no  hinorance  to  navigation,  and  no  casualties  of  any  kind 
to  report  in  connection  with  its  operation  and  maintenance,  as  there  were  none  in 
connection  with  the  construction. 

Respectfully  submitted.  3^  p  ^^^^^^  ^^^^^  ^,^.^^^ 

M^j.  W.  H.  Bixby,  Carps  of  Engineers,  U.  S.  A, 
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report  of  mr.  b.  f.  thomas,  resident  engikbbr. 

Unitbd  States  Engineer  Office, 

Mahan,  Pa,  June  SO,  1898, 

Major:  I  have  the  honor  to  sabmit  the  following  report  on  improving  Big  Sandy 
River,  West  Virginia  and  Eentnoky,  for  the  fiscal  year  ending  June  dO,  1898: 

Chrounds.— The  ffronnds  on  Kentucky  side  of  river,  at  Lonisa,  were  thoroughly 
cleaned  and  mded  and  sown  in  grass  seed.  Rejected  timber,  belonging  to  Marting, 
Mittendorf  &  Duis,  which  had  long  been  in  the  way,  was  removed  to  a  point  below 
high- water  mark.  The  old  temporary  cement  shed  was  torn  down  and  rebuilt  on  a 
less-used  portion  of  the  land  for  tool  shed.  The  banks  were  sodded  at  points  where 
liable  to  wash. 

The  grading  of  the  main  grounds  on  the  West  Virginia  or  lock  side  of  river,  which 
was  begun  last  year,  was  completed;  the  banks  were  sodded  above  the  line  of  rip- 
rap and  the  newly  graded  portions  sown  in  grass  seed.  Ditches  and  culverts,  for 
preventing  the  water  from  injuring  the  grounds,  were  made  at  suitable  points. 

A  new  ronce  of  undressed  poplar  and  locust  posts  was  placed  about  the  main 
grounds  on  each  side  of  river,  and  the  fence,  tool  shed,  and  office  building  were 
whitewashed. 

ProtectUm  works.— Sotm  trouble  from  erosion  below  the  abutment,  caused  by  low- 
ering the  dam  before  the  water  had  risen  enough  below,  has  been  encountered,  and 
it  has  been  necessary  to  gradually  protect  the  threatened  places. 

For  this  purpose  446  cubic  yards  of  broken  stone  has  been  used,  and  it  is  proba- 
ble that  more  will  be  required  from  time  to  time.  By  this  means  the  paving  has 
been  held  in  place  without  serious  derangement. 

A  leak,  believed  to  have  been  caused  by  muskrats  following  the  old  cofferdam 
timbers,  was  developed  around  the  abutment,  and  it  has  been  necessary  to  add  to 
its  protection.  This  was  done  by  driving  and  placing  sheet  piles  behind  abutment, 
building  a  crib  immediately  above  it,  and  tillinff  same  with  rammed  clay,  and  filling  in 
behind  with  small-sized  broken  stone.  To  do  this  it  was  necessary  to  remove  300  cubic 
yards  material  from  behind  abutment,  take  up  280  square  yards  paving,  and  replace 
the  same  later  on.  Three  hundred  and  seventy-five  cubic  yards  of  stone  and  280 
cubic  yards  of  clay  were  placed  behind  and  above  the  abutment,  and  8,500  feet  B.  M. 
of  oak  lumber  used.  The  leak  was  lessened,  but  not  stopped,  and  much  of  the  clay 
gradually  washed  out,  which  was  replaced  with  fine  broken  stone.  While  it  may 
not  tinallv  stop  the  leak,  it  will  prevent  washing  and  dangerous  encroachment  on 
the  bank  below  abutment.  Two  hundred  and  twenty-five  cubic  yards  of  this  stone 
has  been  prepared  and  placed  at  the  abutment  to  be  used  as  required  during  the 
present  season. 

Miaoellameous  work, — Very  little  miscellaneous  work,  outside  of  that  chargeable  to 
operating  and  care,  has  been  done.  The  most  important  is  probably  the  painting  of 
the  trestles,  which  were  badly  rusted,  not  having  been  heretofore  painted,  except 
the  coat  given  them  in  the  shop.  The  sand  in  the  river  cuts  the  paint  away  rapidly, 
and  it  is  probable  that  constant  care  in  this  regard  will  be  necessary  to  prevent  the 
attacks  of  rust. 

The  riprap  at  upper  end  of  property,  where  the  bank  is  quite  steep,  slipped  down 
and  had  to  be  replaced. 

A  small  cabin  was  added  to  needle  boat  for  use  of  the  men  on  watch  at  night,  and 
a  light  derrick  was  placed  on  the  boat  to  be  used  in  connection  with  the  engine 
used  for  lifting  the  needles  from  the  river  and  placing  them  on  the  shelves  ready  for 
dropping.  This  obviates  the  necessity  of  piling  the  needles  on  the  boat,  and  saves 
much  time  and  labor. 

The  lower  approaches  to  lock  and  pass  were  thoroughly  cleaned  of  all  bowlders, 
gravel,  etc.,  dnrinff  the  extraordinarily  low  water  of  last  summer,  it  not  having  been 
possible  to  properly  do  so  previously  on  account  of  water. 

Frames,  for  placing  needles  simultaneously,  were  made  and  floor  chains  placed  on 
the  trestles  for  further  safety  in  lowering. 

New  maneuvering  chains  have  been  added  to  those  already  on  the  trestles  in  order 
to  enable  us  to  lower  the  trestles  separately  when  desirable.  Chains  and  hooks  for 
removing  the  needles  have  also  been  put  on. 

Work  remaining  to  he  done,— The  unfinished  work  consists  in  placing  water  gauges 
on  the  lock  walls,  smoothing  up  the  ledge  and  building  a  waD  thereon  below  lock 
to  replace  tbe  old  crib,  building  wslks,  making  some  needed  modifications  in  the 
trestles,  etc.,  building  a  push  boat  for  general  use  about  the  dam,  and  other  work 
of  small  amount.  Tnis  work  would  have  been  completed  but  for  the  fact  that  it 
was  feared  the  available  funds  might  be  required  for  further  protection  at  abut- 
ment. As  soon  as  it  is  determined  that  the  abutment  is  safe  the  work  will  be  com- 
pleted. Should  sufficient  funds  remain  an  additional  lock  house  should  be  built,  to 
make  one  for  each  lock  tender. 

Biver  below  Louisa,— I  call  attention  to  the  remarks  in  my  last  annual  report  as  to 
the  condition  of  the  channel  below  Louisa,  and  the  recommendation  for  doing  some- 
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thing  there  is  renewed.    Thia  is  a  very  important  stretch  of  the  river  and  is  almost 
nnnavigable  at  a  mean  low- water  stage  beoanse  of  the  snags  in  the  channel. 
Respectfully  submitted. 

B.  F.  THOMAS;  Besident  Engineer. 
MiJ.  W.  H.  BixBY, 

Cerpe  of  Engineers,  U,  8,  A. 


FFi6. 


OPERATING  AND  CARE  OP  LOCK  AND  DAM  IN  BIO  SANDY  RIVER,  WEST 
VIRGINIA  AND  KENTUCKY. 


tffory,  Corpa  of  Engineers,  to  July  81,  1897,  and  of 
Xlentenaat,  Corps  of  Bngineers,  from  July  81  to 


[This  work  was  in  the  charge  of  Miq.  James  F.  Grej 
MaJ.  WmilUam  W.  Harts;  U.  8.  Yolnnteen,  First 
August  81, 1897.] 

The  lock  and  dam  near  Lonisa,  Ky.,  was  finished  under  the  appro- 
priation for  improving  Big  Sandy  Biver,  West  Virginia  and  Kentucky, 
during  the  last  fiscal  year,  and  was  placed  under  the  indefinite  appro- 
priation on  July  1, 1897. 

There  was  no  interruption  to  navigation,  the  dam  sustaining  a  pool 
level  during  the  entire  dry  season — one  hundred  and  forty-two  days — 
of  last  summer  and  fall.  In  addition  to  operating  and  care,  some 
minor  repairs  and  improvements  were  made  to  the  lock  and  dam. 

The  maneuvers  of  the  needle  dam  were  most  satisfactory,  but  some 
improvements  to  further  facilitate  operation  suggested  themselves, 
which  will  be  made. 

The  commercial  statistics  of  this  stream  are  included  in  the  report 
for  improving  Big  Sandy  Biver. 

This  work  has  been  carried  on  most  ef&ciently  under  the  local  super- 
vision of  Mr.  B.  F.  Thomas,  resident  engineer,  whose  report  in  detail, 
giving  the  maneuvers  of  the  dam,  is  herewith  appended. 


Allotment. 


Jidy23,18OT $2,840 


Detailed  etatement  of  expenditures  for  operating  and  oare  of  oanals  and  other  works  of 
naoigaUon,  applied  to  Big  Sandy  Biver ,  West  Virginia  and  Kentuokg,  during  thejisoal 
year  ending  June  30, 1898. 


Ko.of 
Toncher. 

To  whom  paid. 

For  what  paid. 

Aaoont 

98 

August,  1897. 

Seryioe 

$160.00 

84 

J.C.liowles 

do 

2:w 

26 

William  O'Brien 

do 

2.60 

86 

John  Ward 

....  do 

2.60 

79 

Snndry  persons  ............  .  .          u.^  ....... 

do 

100.00 

Total 

257.60 

loe 

Payroll 

Service 

.75 

107 

.....do" ....„...:........;.      ;: .. 

do 

166.46 

178 

John  Ward 

Seryioes 

2.60 

179 

J.  0.  Bowles 

do 

2.60 

816 

do 

2.50 

880 

Western  Union  Teleirraph  Co V... 

Toll  on  telegram 

.20 

806 

Payroll 

{Service....'". 

150.00 

Total 

814.80 
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Detailed  etatement  of  eiBpendituree  for  operating  and  care  of  canals  and  other  icorke  of 
navigationf  applied  to  Big  Sandp  Biver,  «to.— Coatinued. 


No.  of 
Yoaoher. 

To  whom  paid. 

For  what  paid. 

Amount. 

81 

October,  1897. 
Williimi  0*i?rl^n 

Serrioee 

$2.50 

32 

John  Ward 

.TrSo?.        :.::..";... 

2.60 

38 

J.  C.  Bowles 

do 

2.60 

101 

C.  Whithorn 

Rubber  stamps 

.60 

182 

Adams  Express  Co 

Fi«ight :. 

.50 

Total 

8.60 

84 

Payroll 

Servioe  

152. 70 

46 

Tettonhom  Sc  Co 

Oil  heater  and  wicks 

7.15 

47 

The  Kobert  Clarke  Co 

Job  printing •••• 

16.00 

99 

The  C.  F.  Bradley  Co 

BeoordbooKa 

9.00 

126 

J.C.Bowles..... 

Servioe 

2.50 

127 

John  Ward 

do 

2.60 

138 

William  O'Brien 

do 

2.50 

Total 

199.86 

December,  1897. 
Paj  roll 

Servioe 

19 

150.00 

84 

wftilam  O'B'Hfln 

do 

2.50 

85 

J.  C.  Bowles 

do 

2.50 

86 

John  Ward 

do 

2.50 

Total 

157.60 

January,  1898. 
Payroll 

Servioe 

8 

150.00 

28 

Wflliftm  O'Brien rr,..- 

do 

2.50 

29 

J.C.Bowles 

do 

2.50 

80 

John  Ward 

do 

2.60 

188 

Payroll 

do 

152.70 

Total 

810.20 

90 

February,  1898. 
James  Simpson 

Servioe  of  teamster  with  team. . 
Servioe  

1.96 

75 

J.C.BowIesV. 

2.50 

76 

WiUiam  O'Brien 

do 

2.50 

77 

John  Ward 

do 

2.50 

P81 

C.  Whithorn 

Rubber  stamps,  eto 

1.00 

84 

An^stns  Snyder 

Oil,  etc !7. 

15.65 

88 

JaDies  Simpson 

Hire  of  teamster  with  tMm 

Servioe  

1.96 

122 

PayroU..:. 

150.00 

Total 

177.97 

86 

March,  1898. 
J.C.Bowles 

Servioe 

2.50 

87 

John  Ward 

do 

2.60 

88 

William  O'Brien 

....  do 

2.50 

84 

8.10 

Total 

15.60 

AjM-a,  1898. 
Payroll 

Servioe 

8 

160.00 

92 

do 

do 

8.50 

96 

do 

do 

2.60 

Total 

156.00 

44 

May,  1898. 
Pav  roll 

Servioe 

150.00 

64 

do 

do 

8.50 

66 

do 

....  do  

2.50 

95 

do 

do 

8.60 

Total 

158.60 

26 

June,lS98. 
Payroll 

Servioe 

150.00 

27 

do 

..  .  do     

2.50 

48 

do 

do 

8.50 

44 

do 

do 

2.50 

P151 

Angostns  Snyder ; 

Matorial 

26.70 

161 

Western  Union  Teleifranh  Co 

Telegram 

.22 

168 

j.D.Barwt. "..!..." ..;;:!; .;; 

riAlivArf  nir  teleirrams ........... 

2.00 

Total 

187.42 

fie 

^^^ 
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Summary  of  expenditures  for  operating  and  oare  of  lock  and  dam  on  Big  Sandy  Biver, 
Weat  Virginia  and  Kentucky,  for  tkefisoal  year  ending  June  SO,  1898. 

Office  expenses,  snpermtendeiioe,  and  oontingenoies $109. 20 

Labor 1,746.0) 

Expenses 81.74 

Total 1,936.64 


BBPOBT  OF  MB.  B.  B.  THOIIAB,  BB8IDB1VT  BNOINBBB. 

Unitbd  States  Ekohtbbb  Offiob, 

Mohan,  Pa.,  June  SO,  1898, 

Majob:  I  have  the  honor  to  submit  the  following  report  on  operating  and  oare  of 
lock  and  dam  in  Big  Sandy  River,  near  LoniBa,  Ey.,  for  the  fiscal  year  ending  Jnne 
ao,  1898: 

Operating  dam, — ^The  dam  was  raised  on  Jnne  30, 1897,  and  was  np  at  the  time  of 
my  last  annnal  report.  It  was  lowered  on  Jnly  2,  was  raised  again  on  Jnly  10.  and 
lowered  od  the  24th.  It  was  raised  Aagust  1,  and  remained  up  till  December  20 ;  it 
then  remained  down  till  June  11.  With  the  exception  of  a  small  leak  aronnd  the 
abutment,  caused  by  muskrats  working  along  the  old  cofferdam  timber,  the  dam  has 
been  in  excellent  condition  throughout  the  year.  Its  ability  to  hold  the  water  to 
pool  level  during  an  exceptionally  dr^  season  lasting  nearly  five  months  was  folly 

Sroven.    The  dam  was  raised  three  times  and  lowered  four  times,  and  was  np  168 
ays  during  the  year,  142  cousecutiyely. 

It  has  been  found  necessary  to  emplov  but  little  extra  labor  in  the  maneuvers,  and 
such  work  will  be  still  further  reduced  by  improvements  in  the  methods  employed 
for  placing  the  needles. 

Lock. — The  shoe  of  the  shaft  of  one  of  the  discharging  valves  was  broken  in  some 
unknown  manner,  and  it  was  necessary  to  coffer  the  opening  to  replace  it. 

Small  portable  capstans  were  made  in  the  shop  and  placed  on  the  walls  for  assist- 
ing in  opening  the  gates. 

MoMwcem  of  dam. 


ICuieavflr. 


Bate. 


Time 
required. 


Lowered. 
Baiaed.. 
Lowered, 
Baieed... 

Lowered. 

Baiaed... 
Lowered. 


July  2 
Jnly  10 
Joly  24 
Aug.   1 

Deo.  28 

J  one  U 
Jane  18 


Himre. 

4 
10 
4 
8 

H 

4 
6 


Ko  diffionlty. 

Baiaed  alowly  on  pnrpoM;  no  diffionlty. 

Ko  trouble. 

Needles  plaoed  fhun  awinging  ahelyee  with  iklr 


No  difficulty;  eaoape  bars  maty  and  hard  to  turn. 

Weir  lowered  on  the  aoth. 
Ko  trouble. 
Broke  needle  chains. 


Respectfully  submitted. 

Maj.  W.  H.  BiXBY, 

Corps  of  Engineers,  U,  8,  A. 


B.  F.  Thomab, 

Meaident  Engineer, 


F  F  17. 


IMPROVEMENT  OP  TUG  FORK  OF  BIG  SANDT  RIVER,  WEST  VIRGINIA 

AND  KENTUCKY. 

[Thia  work  waa  in  the  charge  of  Mi^.  Jamea  F.  Oregory,  Corps  of  Engineers,  to  Joly  81, 1807,  and  of 
Mi^.  William  W.  Harta,  u.  8.  Volunteers,  First  Lieutenant,  Gozps  of  Bngineers,  ftom  July  81  to 
August  81, 1807.] 

Work  of  improvement,  nnder  the  project  adopted  in  1880,  was  resumed 
in  August.  The  following  obstructions  were  removed :  Seventy  snags, 
19  trees,  and  45  stumps.    One  tree  was  topped,  and  1,495  cubic  yards  of 
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rock  excavated.  The  waUs  at  Yoces  Slaice,  which  had  been  torn  down, 
were  repaired  and  rebuilt 

The  original  project  for  improvement  has  been  practically  completed, 
bnt  its  maintenance  will  require  attention  each  season  to  keep  the 
channel  nnobstructed.  An  estimate  of  cost  and  fiill  report  on  the  far- 
ther improvement  of  this  stream  by  locks  and  dams  was  submitted  by 
me  under  date  of  April  27, 1898,  printed  as  H.  Doc.  No.  466,  Pifty-fllfth 
Congress,  second  session. 

For  details  of  the  work  done  during  the  past  fiscal  year  attention  is 
invited  to  the  report  of  Mr.  B.  F.  Thomas,  resident  engineer,  herewith. 

Money  statement. 

July  1. 1897,  balftnoe  unexpended $788.75 

Jane  30;  1B9S,  amonnt  expended  daring  fLsoal  year 722.64 

Jaly  1;  1898,  balance  unexpended 16.11 

(Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  80, 
1900  (all  of  which  is  for  maiutenance) 1,600.00 
Snbmitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivil  act  of  Jane  4, 1897. 


Appropriatiam, 


Jane  14, 1880 $2,500 

March  8, 1881 2,000 

August  2, 1882 5,000 

Julys,  1884... 5,000 

Augusts,  1886 8,750 

September  19, 1890 2,600 


July  18, 1892 $2,500 

August  18, 1894 2,500 

June8,  1896 2.000 

Total 27,760 


OamfMroial  ataHstiosfor  oaUndar  year  midii^g  Deeemher  SI,  1897. 

Timber tons..  85,000 

Ties do...  20,000 

Staves do...  200 

Tan  bark do...  200 

Miscellaneous do...  30,000 

Total do...  135,400 

Passengers number..  2^000 

The  tonnage  is  decreasing  slightly  owing  to  new  railroad  facilities. 


bbpobt  of  mb.  b.  v.  thomas,  besidbirr  bngikbeb. 

Unttbd  States  Enginber  Office, 

Mohan,  Pa,,  June  SO,  1898, 

Majob  :  I  have  the  honor  to  forward  herewith  my  report  upon  the  improvement  of 
the  Tug  Fork  of  Big  Sandy  River,  West  Virginia  and  Kentucky,  for  the  fiscal  year 
ending  June  30, 1898. 

Cliaracteriatic9,—Th^  Tug  Fork  is  the  second  tributary  in  size  of  the  Big  Sandy 
Kiver.  It  flows  in  a  northwesterly  direction  from  the  Flat  Top  Mountain  range  and 
is  navigable  for  steamboats  about  60  miles  for  an  average  of  four  months  a  year. 
Push  boats  navigate  it  for  100  miles  the  greater  part  of  the  year.  Since  the  oonstrnc- 
tion  of  the  Norfolk  and  Western  Railway  along  that  portion  lyiuff  40  miles  above  its 
mouth,  the  Tug  Fork  commerce  has  decreased  perceptibly  ana  the  necessity  for 
maintaining  the  upper  portiou  is  less  imperative.  The  lower  portion,  between  the 
mouth  of  Pigeon  Creek  and  Louisa,  40  mues,  has  no  other  mode  of  transportation. 
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Original  condition.—- Previous  to  the  oonamenoement  of  improvements  on  tMs  river 
the  channel  was  badly  obstructed  by  snags,  trees,  rooks^  etc.,  and  the  shoals  were 
irregular  and  difficult  of  ascent  or  descent  owing  to  the  crookedness  of  the  chutes, 
or  even  the  absence  of  chutes ;  the  bends  were  rendered  unsafe  at  certain  stages 
because  of  projecting  rocks  of  immense  size  off  of  which  it  was  often  impossible  to 
keep  timber  rafts ;  overhanging  trees  added  to  the  danser  of  steamboat  navigation, 
and,  taken  altogether,  it  was  always  at  some  considerable  risk  that  navigation  was 
carried  on,  particularly  after  nightfall.  Even  at  a  ^ood  stage  of  water  navigation 
was  unsafe  on  account  of  the  liability  to  run  onto  hidden  obstructions.  The  maxi- 
mum width  of  the  channel  did  not  exceed  30  feet  with  a  mean  low-water  depth  of  1 
foot.  While  the  river  in  that  condition  was  not  even  a  fairly  good  waterway,  yet  it 
was  utilized  as  the  best  means  available,  there  being  no  railroads  in  that  section  at 
that  time. 

Plan  of  impravemmt-^Tht  project  for  the  improvement  of  this  stream,  adopted  in 
1880,  provides  for  removing  snaffs,  rocks,  overhanging  trees,  and  forming  low  wing 
dams  of  loose  stones  at  shoal  places,  to  concentrate  and  deepen  the  water  at  those 
places,  so  as  to  aid  light-draft  steamboal  push  boat,  and  raft  navigation.  The  gen- 
eral plan  of  carrying  on  the  work  adoptea  nas  been  to  send  out,  during  the  low-water 
season,  small,  light-draft  push  boats,  with  limited  accommodations  for  a  crew  of  from 
12  to  2^  men  ana  for  storing  sufficient  explosives,  tools,  etc.    A  simple  hand  crab  is 

Srovided  for  use  in  pulling  the  boats  over  shoal  places,  and  occasionally  for  remov- 
ig  a  snag  or  tree. 

The  removal  of  snags,  trees,  stumps,  etc.,  is  generally  accomplished  with  dynamite^ 
but  as  the  water  is  usually  at  its  lowest  this  can  frequently  be  done  with  axes.  All 
bowlders  and  loose  stones  are  removed  from  the  chutes  in  the  shoals  and  piled  up 
alongside  in  ridges  called  walls,  the  purpose  of  which  being  to  confine  the  water. 
These  walls  have  connection  with  the  oank,  and  at  a  steamboat  stage  are  generally 
sabmerffed  to  such  an  extent  as  not  to  be  in  the  way.  Formerly  wing  dams  were 
built  oftimber  and  stone  at  many  of  the  worst  places,  and,  while  most  of  these  have 
decayed  and  gone  to  pieces,  the  more  important  ones  have  been  repaired  at  intervals 
and  are  stiU  of  service  to  navigation.  While  none  of  the  regulating  improvements 
may  be  called  permanent  in  character,  yet  thev  have  been  and  are  still  of  incalcula- 
ble benefit  to  the  river  interests,  and  will,  if  maintained,  answer  the  purposes  of 
navigation  until  a  better  system  (canalization)  can  supply  the  deficiency.  Even 
then  their  usefulness  will  not  cease,  as  they  will  guide  and  control  the  channels  at 
such  times  as  dams  can  not  be  kept  up. 

BesulU  and  advantages. — ^Work  under  the  project  has  been  continued  from  time  to 
time  with  small  appropriations,  and  the  river  has  been  brought  to  almost  as  good  a 
navigable  condition  as  is  possible  without  slack- water  improvement.  The  steamboat 
channel  has  been  kept  clear  of  obstructions,  and  the  walls  of  the  push-boat  chutes 
have  been  kept  in  repair.  The  shoals  have  been  cleaned,  ohutas  straightened,  and 
the  water  confined  to  the  ohannel.  At  mean  low  water,  boats  drawing  20  inches  have 
found  no  difficulty  in  making  their  trips.  In  extreme  low  water  only  push  boatSj 
having  a  draft  of  less  than  1  foot,  have  been  successfiil. 

Operations, — A  crew  of  14  men  was  sent  out  late  in  August,  1897,  under  the  imme- 
diate charge  of  Mr.  Fred  McHenry .  They  were  provided  with  dynamite  and  tools,  and 
lived  on  a  quarter  boat  drawing  about  4  inches.  The  quarter  boat  and  tool  boat  were 
pushed  to  Pigeon  Creek,  where  work  was  commenced  downstream  toward  Louisa, 
obstructioDS  of  various  kinds  being  removed  at  Pigeon  Shoal,  Carter  Shoal,  Long 
Branch  Shoal,  John  Pasley  Shoal.  Yooes  Sluice,  Star  Ripple,  Sand  Gut,  Wolf  Shoal, 
Wolf  Creek,  Buck  Creek  Shoal,  Marrowbone  Creek,  Lick  Creek,  Stone  Coal  Creek, 
Jennie's  Creek  Shoal,  Crums  Mill  Dam,  Big  Elk,  Bull  Shoal.  Calf  Creek  Shoal,  Whitt 
Bar,  Endicotts  Ripple,  Camp  Creek^  John  Smith  Shoal,  Twisting  Shoal,  Coon  Creek, 
Falls  of  Tu^,  and  between  these  points. 

The  principal  work  done,  however,  was  at  Yoces  Sluice,  where  the  walls  had  been 
torn  down.    These  were  well  repaired  and  replaced,  and  the  ehnle  cleaned. 

The  work  done  was  as  follows: 

Snags  removed 70 

Trees  removed 19 

Stumps  removed 45 

Trees  topped 1 

Solid  rock  excavated cubic  yards..      215 

Loose  rock  excavated do 1,280 

The  cost  of  the  work,  including  explosives,  etc.,  was  $672. 86. 

Work  required  to  complete  and  maintain  the  existing  preyeot.— Above  the  mouth  of 
Pigeon  Creek  but  little  work  need  be  done  except  for  the  interests  of  rafting.  The 
railway  carries  most  of  the  local  commerce.  It  will  be  necessary  now  and  then  to 
straighten  and  clean  the  boat  chutes,  but  outside  of  the  merest  repairs,  nothing  will 
be  required  until  a  slack- water  system  is  provided. 

Below  Pigeon  it  will  still  be  necessary  to  maintain  the  river  in  good  condition  for 
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steamboats  and  push  boats  as  well  as  for  Tafts.  It  may  be  said  that  the  original 
improvement;  as  contemplated,  has  been  practically  completed^  but  its  maintenance 
wiU  require  more  or  less  work  each  season  to  keep  the  shoals  clean,  the  walls  in 
repair,  and  the  channel  obstractions,  forming  each  spring,  removed. 

Nothing  farther  can  be  done  until  funds  are  available.  When  such  is  the  case,  it 
IB  proposed  to  remove  all  channel  obstruetlons,  repair  the  walls  and  wine  dams,  and 
pux  tne  river  in  safe  condition  as  far  up  as  Sycamore  Creek,  the  head  of  steamboat 
navigation. 

It  la  also  proposed,  if  sufficient  funds  are  appropriated,  to  put  the  upper  part  of 
the  river,  between  Sycamore  and  the  ''Roughs,^'  in  better  condition,  and  remove 
some  of  tike  old  oobblestone  dams  which  are  not  now  in  use. 

An  appropriation  of  $2,000  will  do  all  the  work  considered  necessary. 

RespectftQly  submitted. 

B.  F.  Thomas,  BsMmt  Engineer. 

Uai,  W.  H.  BixBY, 

Corpe  ofMnginser$f  U.  S.  A. 


PF18. 


niPROYEMENT  OP  LOUISA  (LBVISA)  PO»K  OP  BIG  %kSGt  RIVER, 

KENTUCKY. 

[This  work  was  in  the  ohtfge  of  Kai.  James  F.  (Gregory,  Cktrps  of  Bngineeza,  to  July  81, 1897,  sad  of 
M%).  wmisin  W.  Hftrts,  U.  8.  Yolimtoers,  Vint  UeuieBAnt,  Gozpo  of  Sngineers,  from  July  81  to 
Aiigast81,lS97.] 

The  project  for  the  improvement  of  this  atream,  adopted  in  1980^ 
provides  for  removing  snags,  rocks,  overhanging  tiees,  and  forming  low 
wing  dams  of  loose  stones  at  shoal  places,  to  concentrate  and  deepen 
the  water  at  those  places,  so  as  to  aid  light-draft  steamboat,  posh  boat, 
and  raft  navigation.  The  characteristics  of  the  stream  are  described 
in  the  following-named  Annaal  Eeports  of  the  Ohief  of  Engineers :  1875, 
pages  766-769  J  1876,  pages  140-146;  1884,  pages  1755-1766;  1887,  page 
1902;  1888,  pages  1795-1798;  1889,  pages  1990-1994,  and  1896,  pages 
2320-2321. 

The  most  dangerous  obstractions  were  removed  at  Georges  Greek; 
but  otherwise  no  work  was  done  on  this  stream  daring  the  year,  owing 
to  lack  of  fdnds.    A  dike  is  needed  at  or  near  Georges  Greek. 

An  estimate  of  cost  and  full  report  of  the  farther  improvement  of 
this  stream  by  locks  and  dams  was  submitted  by  me  under  date  of 
April  27, 1898, printed  as  House  Doc.  No.  456, 56th  Oongres8,2d  session. 

A  report  in  detail  by  Mr.  B.  F.  Thomas,  resident  engineer,  is  herewith. 

Money  statement. 

Jnly  1^  1897,  balance  unexpended $94.07 

Jade  90, 1898;  amount  expended  during  fiscal  year 68. 60 

Julyly  1888,  balance  unexpended 295.57 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1900  (of  which  $1,500  is  for  maintenance) 11,600.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1SS6  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AppropriaUane. 

June  14,  1880 $2,500  1  July  13, 1892 $2,500 

March3,1881 2,000  I  August  18, 1894 2,500 

Augu8t2,1882 5,000     June  3,1896 1,000 

J^5,1884 5,000  

Augu8t5,1886 3,750  Total 26,750 

September  19, 1890 2,500  ,   v^^r^i^ 
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Commercial  statiaiics  for  ealendar  year  ending  December  31, 1897, 

Timber tons..  150,000 

Ties do...    20,000 

Staves do...         500 

Tan  bark do...         300 

Miscellaneoos do...    50,000 

Total do...  220,800 

Passengers number..     10,000 

The  tonnage  is  largely  goyemed  by  the  draft  of  water  and  has  not  changed  mate- 
rially for  five  years. 


BEPOBT  OF  MB.  B.  F.  THOMAS,  BB8XDEMT  BNOIN1EBB. 

Unttbd  Statbs  ENOimSBB  Officb, 

Makan,  Pa,,  June  SO,  1898, 

Majob:  I  have  the  honor  to  submit  the  following  report  concerning  the  improve- 
ment of  Louisa  [Levisa]  Fork  of  Big  Sandy  River  for  the  fiscal  year  ending  June 
30, 1898. 

C/karactoriatios.— The  Levisa  Fork  is  the  principal  tributary  of  the  Big  Sandy  River. 
It  rises  in  the  Cumberland  Mountains  and  flows  northerly  to  its  junction  with  the 
Tug  Fork,  where  the  Big  Sandy  is  formed.  It  is  navigable  by  steamboats  of  small 
size  for  100  miles.  The  season  of  navigation  will  probably  average  four  montiis  a 
year  for  a  distance  of  87  miles  and  six  months  for  50  miles.  During  the  low-water 
season  commerce  is  transported  by  push  boats. 

Oriainal  oondUion.— Previous  to  the  commencement  of  improvements  on  this  river 
the  channel  was  badly  obstructed  by  snacs,  trees,  rooks,  etc..  and  the  shoals  were 
irregular  and  difficult  of  ascent  or  descent  owing  to  the  crookedness  of  the  chutes 
or  even  the  absence  of  chutes.  The  bends  were  rendered  unsafe  at  certain  stages 
because  of  projeotinff  rocks  of  immense  size  off  of  which  it  was  often  impossible  to 
keep  timber  rafts.  Overhanging  trees  added  to  the  danger  of  steamboat  navigation, 
and  taken  altogether  it  was  always  at  some  ooasiderable  risk  that  navigation  was 
carried  on,  particularly  after  nightfall.  Even  at  a  eood  stage  of  water  navigation 
was  unsafe  on  account  of  the  liability  to  run  onto  hidden  obstructions.  The  maxi- 
mum width  of  the  channel  did  not  exceed  30  feet  at  a  mean  low- water  depth  of  1  foot. 
While  the  river  in  that  condition  was  not  even  a  fairly  good  waterway,  yet  it  was 
utilized  as  the  best  means  available,  there  being  no  railroads  in  that  section  at  that 
time. 

Plan  of  improvemenU — ^The  project  for  the  improvement  of  this  stream,  adopted  in 
1880,  provides  for  removing  snags,  rocks,  and  overhanging  trees,  and  lorming  low 
wing  dams  of  loose  stones  at  shoal  places  to  concentrate  and  deepen  the  water  at 
those  places,  so  as  to  aid  light-draft  steamboat,  push-boat,  and  raft  navigation.  The 
general  plan  of  carrying  on  the  work  adopted  has  been  to  send  out,  durmip  the  low- 
water  season,  small,  light-draft  push  boats  with  limited  accommodations  for  a  crew 
of  from  twelve  to  twenty-five  men  and  for  storing  sufficient  explosives,  tools,  etc. 
A  simple  hand  crab  is  provided  for  use  in  pulling  the  boats  over  BhoAL  places  and 
occasionally  for  removing  a  snag  or  tree. 

The  removal  of  snags,  £ees,  stumps,  etc..  is  generally  accomplished  with  dynamite, 
but  as  the  water  is  usually  at  its  lowest  tnis  can  fiiequently  be  done  with  axes.  All 
bowlders  and  loose  stones  are  removed  f^om  the  chutes  in  the  shoals  and  piled  up 
alongside  in  ridges  called  walls,  the  purpose  of  which  is  to  confine  the  water.  These 
walls  have  connection  with  the  bank,  and.  at  a  steamboat  stage,  are  generally  sub- 
mer|^d  to  such  an  extent  as  not  to  be  in  tne  way.  Formerly  wing  dams  were  built 
of  timber  and  stone  at  many  of  the  worst  places,,  and  while  most  of  these  have 
decayed  and  gone  to  pieces,  the  more  important  ones  have  been  repaired  at  intervals 
and  are  still  of  service  to  navigation.  While  none  of  the  regulating  improvements 
may  be  called  permanent  in  character,  yet  they  have  been  and  are  still  of  incalcu- 
lable benefit  to  the  river  interests,  and  will,  if  maintained,  answer  the  purposes  of 
navigation  until  a  better  system  (canalization)  can  supply  the  deficiency.  Even 
then  their  usefulness  will  not  cease,  as  they  will  guide  and  control  the  channels  at 
such  times  as  the  dams  can  not  be  kept  up. 

BeeulU  and  cidvantagea, — Work  under  the  project  has  been  continued  from  time  to 
time  with  small  appropriations,  and  the  river  has  been  brought  to  almost  as  good  a 
navigable  condition  as  is  possible  without  slack- water  improvement.  The  steam- 
boat channel  has  been  kept  clear  of  obstructions  and  the  walls  of  the  push-boat 
chutes  have  been  kept  in  repair.  The  shoals  have  been  cleaned,  chutes  straight- 
ened, and  the  water  confined.    At  mean  low  water  boats  drawing  20  inches  have 
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found  no  difflcnlty  in  making  their  trips.    In  extreme  low  water  only  piuh  boats 
having  a  draft  of  less  than  1  foot  have  been  snocessftil. 

Opera^JM.— Owing  to  lack  of  funds,  the  only  work  done  during  the  year  was  the 
removal  of  some  large  trees  just  below  Georges  Creek,  15  miles  above  Louisa,  which 
had  formed  dangerous  obstructions  at  that  point  and  wrecked  the  steamer  Favorite  a 
vear  or  more  ago.  This  place  has  been  remedied  very  materially.  Cost  for  year, 
$oo»oO» 

Worh  required  to  oamplete  and  maintain  the  existing  prcjeoi. — ^The  most  important 
work,  without  doubt,  remaining  to  be  done  is  the  construction  of  a  dike  at  Georges 
Creek,  mention  of  which  was  n^e  in  the  Annual  Report,  Chief  of  Engineers,  1^, 
pages  2321-2322,  This  improvement  was  recommended  by  me  in  letter  of  May  1, 1896. 
There  is  urgent  necessity  for  this  improvement.  Work  similar  in  character  will  be 
required  at  Middle  Creek,  52  miles  above  Louisa.  At  Buffalo  it  will  be  necessary  to 
remove  a  rock  bar  at  no  distant  date. 

Surveys  of  these  points  were  recommended  in  my  annual  report  for  1896,  and  the 
recommendation  was  renewed  in  the  report  for  1897.  Aside  from  the  points  named, 
there  are  necessary  minor  repairs  to  neglected  walls,  removal  of  channel  obstruc- 
tions which  have  formed  since  work  ceased,  and  removal  of  rocks  from  shoals. 

Operatione  contemplated  for  the  fiecal  year  ending  June  SO,  1899, — Should  further 
funds,  which  do  not  definitely  specify  place  of  expenditure,  become  available,  it  is 
proposed  to  make  a  general  cleaning  up  oi  the  channel  and  repair  existing  chute 
walls.    This  work  is  urgent^  so  little  having  been  done  for  the  past  two  years. 

The  work  mentioned  above,  at  Gkorges  Creek,  will  also  be  undertaken,  provided 
funds  are  made  available. 

For  the  first  work  $3,000  should  be  appropriated;  for  the  last,  as  heretofore  recom- 
mended, $10,000. 

Respectfully  submitted. 

B.  P.  Thomas,  Resident  Engineer. 

Uai.  W.  H.  BixBT, 

Corps  of  JBngineere,  U,  8,  A. 
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PRELIMINARY  REPORT  ON  SURVEY  OP  OHIO  RIVER  PROM  MARIETTA, 
OHIO,  TO  PITTSBURG,  PA.,  WITH  A  VIEW  TO  IMPROVEMENT  BY  MOV- 
ABLE  DAMS  TO  PROVIDE  A  DEPTH  OF  6  FEET  AT  LOW  WATER. 

[Printed  in  House  Doc  Ko.  241,  Fifty-fifth  Congress,  second  session.] 
OFPIOE  OF  THE  OHIEF  OF  ENGINEERS, 

United  States  Army, 
Washington^  D.  (7.,  January  18j  1898. 

SiB:  The  river  and  harbor  act  of  Jane  3, 1896,  contains  an  appro- 
priation for  improving  Ohio  Biver,  and  provides  that  $25,000  of  the 
amonnt  appropriated  may  be  expended  in  a  survey  of  the  river  from 
Marietta,  Ohio,  to  the  city  of  Pittsbnrg,  Pa.,  to  ascertain  the  nomber 
of  movable  dams  necessary  to  improve  the  river  between  the  points 
mentioned  to  provide  6  feet  of  water  at  low  water,  and  the  proper  loca- 
tion of  the  necessary  dams,  as  well  as  probable  cost  thereof. 

The  survey  thus  provided  for  was  assigned  to  the  officer  in  charge  of 
the  improvement  of  the  Ohio  Biver,  and  I  have  now  the  honor  to  submit 
the  inclosed  preliminary  report  of  January  10, 1898,  on  the  subject  by 
Maj.  W.  H.  Bixby,  Corps  of  Engineers,  and  to  recommend  that  it  be 
sent  to  the  Speaker  of  the  House  of  Bepresentatives  for  the  information 
of  the  Committee  on  Bivers  and  Harbors. 

M^jor  Bixby  states  that  the  main  work  of  the  survey  has  been  com- 
pleted and  that  the  information  gained  is  being  platted,  but  while  the 
office  work  will  require  several  months,  the  data  at  hdnd  are  sufficient  to 
indicate  that  such  dams  can  advantageously  be  given  a  lift,  or  difference 
of  level  of  adjacent  x>ools,  of  from  6  to  8  feet,  and  a  spacing  of  from 
about  4  to  15  miles;  that  the  first  dam  (No.  7)  will  be  located  somewhere 
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between  Indnstry,  Pa.^  and  Oeorgetown^  Pa.;  that  the  others,  Nob.  8, 9, 
10,  etc,  will  follow  in  regalar  order,  commencing  below  Babbs  Island,  but 
their  exact  location  can  not  now  be  determined;  that  the  total  number 
of  dams  (including  No.  7)  will  be  between  thirteen  and  eighteen,  accord- 
ing to  lift  and  spacing;  that  the  cost  of  each  will  approximate  closely 
those  already  constructed  or  under  contract,  viz,  $750,000,  including 
$25,000  for  purchase  of  sites,  and  that  their  safe  and  proper  completion 
will  therefore  require  an  appropriation  of  $750,000  (including  $25,000 
for  purchase  of  sites)  for  Lock  and  Dam  No.  7,  above  Georgetown,  Pa., 
and  a  similar  average  amount  for  each  of  the  others  below  Babbs  Island, 
making  the  total  estimate  of  cost  between  $9,750,000  and  $13,500,000. 
Full  and  detailed  report  of  the  results  of  this  survey,  with  estimates 
for  each  dam,  will  be  submitted  when  the  field  work  is  furth^  platted 
and  the  office  work  completed. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilsoh, 
Brig,  Qen.^  Chief  of  Engineers^ 

U.  8,  Army. 
Hon.  B.  A.  Algeb, 

Seeretaryof  War. 


bbpobt  of  maj.  w.  h.  bixbt,  00bp8  of  enoinebb6. 

Unitbd  States  Enoineeb  Office, 

Oindnnatiy  OhiOj  January  10, 1898. 

Oenebal  :  The  river  and  harbor  act  of  June  3, 1896,  authorized  the 
expenditure  of  $25,000,  or  as  much  thereof  as  might  be  necessary,  on 
this  survey,  and  required  a  report  on  the  number  of  movable  dams 
necessary  to  improve  the  river  between  said  points  to  provide  6  feet  of 
water  therein  at  low  water,  and  the  proper  location  and  the  probable 
cost  of  said  dams. 

Pursuant  to  the  above  a  survey  was  begun  in  the  field  September  17, 
1896,  under  Mr.  B.  B.  Jones,  assistant  engineer,  and  continued  until 
November  30, 1896,  when  stopped  by  high  water  and  winter  weather. 
This  field  survey  was  resumed  June  22,  1897,  and  continued  up  to 
October  4,  1897,  the  main  work  having  now  been  completed.  The 
information  thus  gained  is  now  being  platted  in  this  office,  and  such 
office  work,  which,  however,  will  still  require  several  months'  time,  will 
allow  of  the  approximate  location  of  all  the  necessary  dams.  The  exact 
locations  will,  however^  require  further  field  work  in  the  vicinity  of 
each  approximate  location,  such  as  the  examination  of  the  subsoil  for 
its  suitability  for  foundations,  and  of  other  local  features  which,  in 
such  cases,  greatly  influence  the  cost,  service,  and  proper  final  utility  of 
such  structures.  Until  the  latter  work  is  done  a  definite  location,  even 
within  a  few  miles,  might  result  in  useless  duplication  of  work,  great 
waste  of  money,  and  final  annoyance,  rather  than  assistance  to  the 
interests  of  navigation. 

The  information  already  in  hand  is,  however,  sufficient  to  indicate 
that  such  dams  can  advantageously  be  given  a  lift,  or  difference  of 
level  of  adjacent  pools,  of  from  about  6  to  about  8  feet,  and  a  spacing 
of  from  about  4  to  about  15  miles;  that  the  first  dam,  No.  7,  will  then 
lie  somewhere  between  Industry,  Pa.,  and  Georgetown,  Pa.;  that  the 
others,  Fos.  8,  9, 10,  etc.,  will  then  follow  in  regular  order,  commencing 
below  Babbs  Island,  Ohio  and  West  Virginia;  that  the  total  number  of 
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the  same  (including  'So.  7)  will  be  between  thirteen  and  eighteen,  aocord- 
ing  to  the  lift  and  spacing;  that  there  are  no  special  difficulties  in  the 
way  of  such  constructions ;  that  the  cost  of  each  will  approximate  closely 
that  of  the  six  dams  already  constructed,  orunder  contract,  just  above 
them,  namely^  $750,000  each,  including  $25,000  for  purchase  of  sites; 
and  that  their  safe  and  proper  completion  will  therefore  require  an 
appropriation  of  $750,000  (including  $25,000  for  purchase  of  sites)  for 
Lock  and  Dam  No.  7,  above  Georgetown,  Pa.,  and  a  similar  average 
amount  for  each  of  Nos.  8,  9, 10,  etc.,  below  Babbs  Island,  Ohio  and 
West  Virginia,  making  the  total  estimate  of  cost  of  this  improvement 
lie  between  $9,750,000  and  $13,500,000,  according  to  the  total  number 
of  dams  found  actually  necessary. 

Drawings,  including  profiles  and  plans  of  the  river  and  detailed 
locations  of  each  lock  and  dam,  as  well  as  more  detailed  estimates  for 
each  dam  in  detail,  will  be  forwarded  later,  when  the  field  work  is 
further  platted  and  the  office  work  is  completed. 

Improved  methods  of  work  which  may  arise  during  the  next  ten 
years  may  authorize  a  reduction  of  these  estimates  of  cost  during  the 
actual  progress  of  work;  while,  on  the  other  hand,  unforeseen  contin- 
gencies may  somewhat  increase  such  estimates,  but  it  is  believed  that 
the  above  estimates  are  as  close  as  it  is  safe  to  depend  upon  at  present, 
so  that  the  above  approximate  locations  and  estimates  of  cost  are 
herewith  submitted  as  a  sofflcient  basis  for  questions  of  present  appro- 
priations. 

Very  respeotftilly,  your  obedient  servant, 

W.  H.  BlXBY, 

Major y  Oarp8  of  Engitieeri. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineerij  U.  8.  A* 


F  F  20. 


PLANS  AND  ESTIMATES  OP  COST  FOB  IMPROVING  BIG  SANDY  RIVER, 
INCLUDING  TUG  AND  LOUISA  FORKS,  WEST  VIRGINIA  AND  KENTUCKY, 
BY  LOCKS  AND  DAMS. 

(Pdatad  in  Hoaie  Dm.  No.  45f ,  Fifty-fifth  CongreM,  Moond  mmIoh.] 

Office  of  the  Ohief  of  Engineers, 

United  States  Army, 
Washington^  D.  0.,  May  5, 1898. 

Sm:  I  have  the  honor  to  acknowledge  receipt  of  concnrrent  resolu- 
tion of  the  House  of  Bepresentatives  of  April  13, 1898,  agreed  to  by 
the  Senate  April  14,  authorizing  and  directing  the  Secretary  of  War  <<  to 
prepare  and  submit  more  complete  plans  and  estimates  for  the  improve- 
ment of  the  Big  Sandy  and  the  Tug  and  Louisa  forks  of  same,  in  Ken- 
tucky and  West  Virginia,  with  probable  cost  of  same;  and  also  to  sub- 
mit to  Congress  information  as  to  whether  this  proposed  extended 
improvement  should  be  made." 

In  answer  to  the  reference  of  the  resolution  to  this  office,  I  have  the 
honor  to  submit  the  accompanying  copy  of  report  of  April  27, 1898,  by 
Maj.  William  H.  Bixby,  Oorps  of  Engineers,  the  officer  in  charge  of  the 
improvement  of  these  streams,  from  which  it  will  be  seen  that  perma- 
nent and  satisfactory  improvement  can  be  effected  only  by  the  con- 
struction of  locks  and  movable  dams,  aud^  in  his  opinion,  the  natural 
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wealth  of  this  river  baein,  with  its  enormous  coal  deposits  as  yet  unde- 
veloped through  lack  of  proper  transportation  fJEM^ilities,  will  amply 
justify  the  thorough  improvement  of  this  river.  He  states  that  such 
thorough  improvement,  based  on  the  experience  already  gained,  will 
require  the  construction  of  10  locks  and  dams  on  the  I^uisa  Fork 
between  Louisa  and  PikeviUe,  Ky«;  8  locks  and  dams  on  the  Tug  Fork 
between  Louisa  and  the  mouth  of  the  Pond,  and  3  locks  and  dams  on 
the  main  river  between  Louisa  and  Gatlettsburg,  Ky.,  or  21  locks  and 
dams  in  all,  and  the  work  already  done  upon  the  one  dam  now  com- 
pleted at  Louisa  indicates  that  the  construction  of  such  locks  and  dams 
will  involve  no  special  engineering  difficulties  if  the  funds  be  promptly 
provided  therefor.  He  estimates  the  oo^  of  these  looks  and  dams, 
including  embanking,  retainiug,  riprapping,  and  paving  of  banks,  pur- 
chase of  sites,  lock  employees'  houses,  storehouses  and  other  buildings, 
dredging  approaches  to  locks  and  passes,  dredging  shoals  and  remov* 
ing  obstructions  between  dams,  etc.,  at  an  average  of  $225,000  each, 
or  14,725,000  in  all. 

Major  Bixby's  views  regarding  the  rate  at  which  appropriations 
should  be  made  ai*e  given  in  his  report,  and  if  the  improvement  of 
these  streams  is  to  1^  undertaken,  his  remarks  on  this  subject  are 
worthy  of  the  carefhl  consideration  of  Congress. 

The  concurrent  resolution  is  herewith  returned. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.,  Ohief  of  Engineersj 

v.  8.  Army. 

Hon.  B.  A.  Aloer, 

Secretary  of  War, 


REPORT  OP  MU.  W.  H.  BIXBY,  CORPS  OP  ENOINEERS. 

OmoiNNATi,  Ohio,  April  27^  1898. 

General:  In  response  to  House  resolution  No.  25,  Fifty-fifth  Oon- 
gross,  second  session,  dated  April  13, 1898,  as  concurred  in  by  the  Senate 
April  14, 1898, 1  herewith  report  as  follows  as  to  the  propriety  of  an 
extended  improvement  of  the  Big  Sandy  Biver.  including  its  two  forks, 
the  Tug  and  the  Louisa,  Kentucky  and  West  Virginia,  with  plans  and 
estimates  and  probable  eost  of  same. 

The  Big  Sandy  is  formed  by  the  confluence  of  the  Louisa  and  Tug 
forks,  26  miles  from  its  mouth.  It  flows  in  a  northwesterly  direction 
through  a  narrow  valley  between  rocky  hills,  and  empties  into  the  Ohio 
at  Gatlettsburg.  Its  bottom  lands,  varying  in  width,  lie  about  50  feet 
above  low  water,  and  are  generally  not  subject  to  overflow.  Its  banks, 
except  where  the  rocky  hills  immediately  border  the  river,  are  com- 
posed of  fine  sand,  easily  washed  by  the  current,  and  its  many  small 
tributaries  are  all  sediment  bearing  during  the  rainy  weather  season. 

The  Louisa  Fork  is  the  larger  of  the  two  streams  that  unite  to  form 
the  Big  Sandy.  It  rises  in  the  southwestern  part  of  Virginia,  at  an 
elevation  of  about  1,500  feet  above  high  water,  and  flows  in  a  north- 
westerly direction.  Its  banks  in  many  cases  are  rocky,  in  others  com- 
posed of  sand  and  olay.  It  has  all  the  characteristics  of  a  mountain 
stream,  with  a  steep  average  slope,  and  with  pools  of  varying  depth 
separated  by  rocky  bars  which  in  low  water  often  have  but  a  few  inches 
of  water  over  them.    Its  average  fall  from  Pikeville  to  Louisa  is  1.54 
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feet  per  mile,  the  distance  between  those  points  being  86.5  miles,  and 
the  total  faU  being  133.75  feet. 

The  Tug  Fork  rises  in  the  mountains  of  MoDowell  Oounty,  W.  Ya., 
and  flows  in  a  northwesterly  direction.  Its  general  features  are  like 
those  of  the  Louisa  Fork,  its  pools  being  separated  by  rocky  bars. 
Below  the  falls  of  the  Tug,  however,  its  pools  are  gradually  filling  up, 
so  that  in  this  locality  the  drop,  formerly  3.55  feet  in  a  stretch  of  300 
feet,  was  found  in  1884  to  be  only  about  0.50  foot.  Its  average  fall  from 
Pond  to  Warfield  is  1.96  feet  per  mile,  the  distance  being  23.50  miles, 
and  its  average  fall  from  Warfield  to  Louisa  is  1.72  feet  i>er  mile,  the 
distance  being  34.50  miles,  its  total  Ml  from  the  mouth  of  the  Pond  to 
Louisa  being  105.50  feet. 

The  only  way  of  securing  a  sufScient  depth  of  water  for  purposes  of 
navigation,  especially  for  navigation  by  coal  barges,  is  to  canalize  this 
river  and  its  forks  by  means  of  locks  and  dams. 

In  1878  a  project  (see  Annual  Beport  Chief  of  Engineers,  1875,  pp. 
756-769)  for  << improving  Big  Sandy  Eiver  from  Oatlettsburg,  Ky.,  to 
the  head  of  navigation,"  provided  for  the  removal  of  rocks,  snags,  over- 
hanging trees,  and  other  obstructions  from  the  main  stream  and  also 
from  both  its  forks,  the  Tug  and  the  Louisa,  above  their  confluence  at 
Louisa,  Ky.,  to  aid  the  light-draft  steamboat,  push  boat,  and  rafting 
navigation  of  this  river,  and  under  this  project  and  appropriations 
therefor  this  river  has  oeen  improved  regularly,  the  main  river  from 
1878  to  1880  and  the  forks  from  1880  up  to  the  present  time. 

By  river  and  harbor  act  of  June  14, 1880,  $50,000  was  also  appropri- 
ated for  beginning  the  construction  of  a  lock  and  fixed  dam  at  Louisa, 
and  subsequent  acts  appropriated  the  funds  required  for  its  completion, 
the  substitution  of  a  movable  for  a  fixed  dam  being  specially  author- 
ized by  the  river  and  harbor  act  of  July  13, 1892.  This  lock  and  dam 
is  now  completed  and  in  operation. 

By  river  and  harbor  act  of  August  11,  1888,  an  examination  was 
ordered  of  the  Big  Sandy  River  from  Oatlettsburg  to  Pikeville  on  Louisa 
Fork  and  to  Pond  Greek  on  Tug  Fork.  Acting  under  orders  dated 
August  28, 1888,  Maj,  D.  W.  Lockwood,  Corps  of  Engineers,  on  Jan- 
uary 10, 1889,  made  a  report  recommending  the  improvement  by  locks 
and  dams  and  an  estimate  therefor,  which  report  and  estimate  may  be 
found  on  page  1990,  Chief  of  Engineers'  Report  for  1889.  The  number 
of  dams  provided  for  in  this  report  was  18  in  addition  to  that  since 
built  at  Louisa. 

The  lock  and  movable  dam  were  opened  to  navigation  over  a  year  since 
and  have  been  operated  with  marked  success,  and  it  has  been  demon- 
strated that  a  movable  dam  of  this  form  is  well  adapted  to  this  stream 
and  can  be  maneuvered  with  sufficient  facility  to  meet  all  conditions 
liable  to  arise.    The  pool  can  be  kept  foil  at  the  lowest  stages. 

A  single  dam  in  a  river  similar  to  the  Big  Sandy  can  be  of  small 
advantage,  because  for  a  great  part  of  the  year  the  water  is  too  low 
elsewhere  for  satisfactory  navigation.  The  lock  and  dam  just  com- 
pleted was  built  largely  for  the  purpose  of  determining  whether  or  not 
this  tjrpe  of  dam  was  suitable  for  use  in  the  improvement  of  a  stream 
of  the  character  of  the  Big  Sandy.  The  benefit  from  this  one  dam  can 
be  only  local.  It  forms  a  pool  for  9  miles  up  Louisa  and  6  miles  up 
Tug  forks,  in  which  coal  can  be  loaded  into  boats  and  held  until  a  suffi- 
cient rise  comes  to  let  the  barges  out  into  the  Ohio,  and  it  also  may  be, 
and  is,  used  for  the  transportation  of  coal  and  farm  products  for  the 
supply  of  the  towns  of  Louisa,  Ky.,  and  Fort  Gay,  W.  Va. 
£Na  98—136 
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With  other  dams  below  and  above,  the  benefits  to  navigation  would 
be  very  great  and  of  a  permanent  nature. 

As  has  been  pointed  out  in  several  of  the  reports  of  the  Chief  of 
Engineers,  above  this  dam  lies  a  splendid  undeveloped  coal  field  which 
only  awaits  reliable  water  transportation  to  carry  it  to  the  markets 
aloug  the  Ohio.  This  coal,  it  is  believed,  will  be  developed  as  fast  as 
the  slack  water  reaches  it,  regardless  of  the  improvement  of  the  river 
below  Louisa,  because  the  pools  formed  by  the  slack  water  will  give 
sufficient  water  in  which  to  load  barges  during  the  low-water  season 
and  to  hold  them  till  there  is  a  suitable  stage  for  going  out,  as  is  now 
the  case  on  the  Oreat  Kanawha  and  Monongahela.  The  improvement 
of  the  lower  river,  the  Big  Sandy  itself,  will  enable  these  loaded  boats 
to  reach  the  Ohio  at  all  times  when  there  is  sufficient  water  on  that 
stream  to  float  coal,  and  it  should  speedily  follow  or  be  done  simultane- 
ously with  that  of  the  two  tributaries,  Louisa  and  Tug  forks;  but  no 
good  reason  is  apparent  why  it  should  precede  the  improvement  of  the 
forks,  as  it  will  only  assist  the  improvement  of  the  present  commerce 
without  increasing  it  appreciably. 

Permanent  and  satisfactory  improvement  can  only  be  effected  by  the 
construction  of  locks  and  movable  dams.  On  account  of  the  great 
quantities  of  sand  and  drift  afloat  on  all  rises,  the  pools  formed  by 
fixed  dams  are  liable  to  fill  up  and  snags  to  be  deposited  so  as  to  ren- 
der navigation  difficult  and  hazardous.  But  the  success  of  the  dam 
already  built  at  Louisa,  as  well  as  that  of  other  movable  dams  on  the 
Ohio  and  Great  Kanawha  rivers,  demonstrates  beyond  doubt  that  this 
method  of  improvement  is  well  suited  to  the  demands  of  the  navigation 
of  this  river,  and  that  although  at  first  costly,  it  is  in  the  end  the  most 
advantageous  yet  known  for  such  cases.  In  my  opinion,  as  well  as  that 
of  my  predecessors.  Majors  Lockwood  and  Gregory,  the  natural  wealth 
of  this  river  basin,  with  its  enormous  coal  deposits  as  yet  undeveloped 
through  lack  of  proper  transportation  facilities,  will  thoroughly  justify 
the  thorough  improvement  of  this  river.  Such  thorough  improvement 
based  on  the  experience  already  gained  will  require  the  construction 
of  10  locks  and  dams  on  the  Louisa  Fork  between  Louisa  and  Pikeville, 
Ky.,  8  locks  and  dams  on  the  Tug  Fork  between  Louisa  and  the  mouth 
of  the  Pond,  and  3  locks  and  dams  on  the  main  river  between  Louisa 
and  Gatlettsburg,  Ky.,  21  locks  and  dams  in  all.  As  proved  by  the 
work  already  done  upon  the  one  dam  now  completed  at  Louisa,  the 
construction  of  such  locks  and  dams  will  involve  no  special  engineer- 
ing difficulties  if  the  funds  be  promptly  provided  therefor. 

In  fuller  explanation  of  the  wealth  of  this  river  basin,  its  possible 
improvement  by  a  system  of  movable  dams,  and  the  feasibility  and 
advantages  of  the  same,  I  inclose  herewith  extracts  from  a  special  report 
prepared  last  year  by  Mr.  B.  F.  Thomas,  the  resident  assistant  engineer 
in  local  charge  of  this  river  improvement. 

The  dam  already  constructed  on  this  river  at  Louisa  is  so  satisfactory 
in  all  ways  that  it  is  proposed  to  adopt  the  same  general  plan  of  dam 
for  the  rest  of  the  river,  lowering  its  lift  at  the  mouth  of  the  river,  but 
raising  it,  where  practicable,  at  other  places  to  12  feet,  and  reserving, 
moreover,  the  right  to  modi^  the  construction  of  its  movable  parts  as 
may  later  be  found  desirable  in  order  to  keep  up  with  the  progress  of 
invention  between  now  and  the  date  of  actual  future  construction  of 
these  dams.  For  the  plan  and  details  of  the  Louisa  dam,  thus  adopted 
as  the  general  model,  see  pages  2534-2560  and  accompanying  plates  1 
to  15  of  the  Annual  Beport  Chief  of  Engineers  for  1897.  It  is  proposed 
to  give  to  each  of  the  new  dams  a  height  of  from  12  to  18  feet,  a  navi- 
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gable  pass  of  100  feet  least  width  and  4  feet  least  depth  at  the  upper 
end  of  the  forks,  and  of  150  feet  least  width  and  6  feet  least  depth  at 
the  lower  end  of  the  river;  a  lift  from  pool  to  pool  of  from  6  to  12  feet; 
a  lock  of  at  least  255  feet  total  length,  and  of  at  least  52  feet  clear  width 
(wide  enough  for  two  barges  abreast),  with  a  depth  at  least  equal  to 
that  of  the  navigable  pass;  and  a  weir  across  the  rest  of  the  river  ris- 
ing 6  feet  or  less  above  the  sill  of  the  pass,  so  as  to  be  entirely  sub- 
merged at  all  high  stages  of  the  river. 
The  cost  of  construction  is  estimated  as  follows: 

Near  the  lower  end  of  the  river,  for  a  look  255  feet  loDg,  52  feet  vide;  dam 
18  feet  on  pass  sill,  12  feet  on  weir  sill;  pass  150  feet  long;  weir  160  feet 
long: 
Lock,  inoludine  cofferdam,  excavations,  foundations,  masonry,  timber 
and  iron  work  of  fixed  and  movable  parts,  machinery,  and  acces- 
sories   $122,000 

Pass,  weirs,  abutments;  same  items 84,000 

Miscellaneons,  including  embanking,  retaining,  riprapping,  and  paving 
of  banks',  purchase  of  sites,  lock  employees'  nouses,  storenouses^  other 
buildings,  dredgins  of  approaches  to  locks  and  passes,  dredging  of 
shoids  and  removal  of  obstructions  between  dams,  surveys  and  other 
engineering  work  of  location,  construction  and  inspection,  office  work 
of  engineermg  and  disbursements,  and  other  contingencies 44, 000 

Total 250,000 

Near  the  upper  end  of  the  forks,  for  a  lock  of  the  same  length  and  width, 
same  height  on  pass  and  weir,  but  with  pass  of  100  feet  length  and  weir 
of  120  feet  length: 

Lock;  same  items  as  before 76,000 

Pass,  weirs,  abutments;  same  items  as  before 50,000 

Miscellaneous;  same  items  as  before 34,000 

Total 160,000 

These  estimates  are  based  on  past  experience  on  this  river,  gained  in 
the  construction  of  the  existing  dam  at  Louisa.  The  cost  will  average 
about  $225,000  per  dam  ibr  the  21  dams,  making  a  total  for  the  com- 
pletely finished  improvement  of  $4,725,000. 

These  dams  as  above  proposed  will  be  separated  by  distances  aver- 
aging 9  miles  per  dam,  but  the  exact  location  in  site  of  each  dam  will 
depend  on  so  many  local  conditions,  as  to  the  soil  under  the  river  and 
on  its  banks  (affecting  foundations  and  abutments),  as  to  the  actual 
extent,  location,  and  material  of  the  adjoining  river  bars  (aifecting 
dredging),  and  as  to  the  location  and  width  of  river  channels  just  above 
and  below  (affecting  approaches),  that  the  exact  locations  of  sites  can 
not  be  made  until  after  further  special  detailed  surveys,  one  for  each 
lock  and  dam,  which  special  survey  should  precede  the  purchase  of  sites 
at  each  place,  the  cost  thereof  being  included  in  the  above  estimates. 

For  the  most  economical  prosecution  of  the  work  appropriations 
should  be  made  at  the  rate  of  $10,000  per  lock  and  dam  ($210,000  for 
the  21  locks  and  dams),  to  be  immediately  available,  so  far  as  found 
necessary,  for  the  purchase  of  sites,  including  the  detailed  surveys 
needed  for  their  exact  location,  the  unused  portions  to  be  later  avail- 
able for  work  of  actual  construction. 

After  this,  further  appropriations  for  one  lock  and  dam  near  the  coal 
fields  of  eacn  fork  and  one  near  the  mouth  of  the  main  river  should  be 
made  at  the  rate  of  $225,000  per  lock  and  dam.  Further  appropriations 
should  then  follow  at  slightly  lessened  amounts  per  dam  on  the  upper 
rivers  and  increased  amounts  per  dam  on  the  lower  river.  Appropria- 
tions of  less  than  the  above  are  liable  to  increase  the  final  cost  of  the 
work. 
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For  most  adyaotageoas  work  to  the  river  oommerce,  the  locks  and 
dams  to  be  first  constructed  should  be  built  in  the  order  above  sug- 
gested, and  simultaneously  on  both  forks  and  the  main  river,  after  which 
the  order  of  further  construction  should  depend  upon  fhrther  develop- 
ment of  conuneroe. 

Very  respeotfnilyi  your  obedient  servant, 

Wm.  H,  Bixby, 
Major  f  Corps  of  JBngine^s. 
Brig.  Gen.  John  M.  Wilson, 

Ohirf  of  JEngineerSj  U.  8.  A 


BBPOBT  OF  MB.  B.  F.  THOMAS,  ASBISTAMT  BNOIKBBB. 

UinTBD  Statbb  Engikbbb  Offigbi 

L(nii9q,  K^*,  Jwke  17 ^  1897. 
Ma  JOB:  By  letter  from  yonr  office  dated  June  12,  1897, 1  am  directed  to  report 
''whether  the  extension  of  slack- water  naviffation,  especially  np  the  forks  (of  Big 
Sandy  River),  would  resalt  in  developing  tne  coal  fields,  etc.,  to  an  extent  that 
would  fully  warrant  the  necessary  expenditure ;  how  man^  mines  are  now  in  opera- 
tion, their  location,  output,  capacity,  width  of  vein,  quality  of  coal,"  etc. 
In  compliance  with  the  foregoing.  I  have  the  honor  to  report: 
As  the  characteristics  of  eadi  fork  are  practicidly  the  same,  they  will  be  reported 
upon  together. 

PBIBBXNT  IMPBOVBBIXNT. 

That  part  of  Lousia  Fork  lying  between  Louisa  and  Pikeville,  86^  miles,  has  been 
reported  as  worthy  of  improvement  by  looks  and  dams.  It  is  navigable  more  tiian 
half  the  year  by  steamboats.  It  has  been  fairly  well  improved  by  the  cleaning  of 
shoals,  blasting  of  rocks,  removal  of  channel  obstructions,  and  the  confining  of  the 
chutes,  and  these  improvements  have  been  well  maintained,  to  the  great  advantage 
of  the  river  interests.  Of  late  years  the  caving  of  the  banks  has  given  trouble  at 
several  points,  notably  Middle  Creek,  52  miles  above  Louisa,  and  Georges  Cre*k,  15 
miles  above  Louisa.  Some  difficulty  has  been  experienced  at  Buffalo,  33  miles  above 
Louisa,  with  a  rock  bar.  Outside  of  these  points  the  river  may  be  said  to  be  in  as 
good  navigable  condition  as  it  is  poBsible  to  Keep  it  without  a  slack- water  system. 

On  Tug  Fork  the  river  has  been  kept  in  good  navigable  condition  by  the  same 
character  of  improvements  as  those  of  the  Louisa.  Steamboats  run  to  Pond  Creek, 
58  miles  above  Louisa,  on  good  stages  of  water,  and  push  boats  can  run  at  other 
times,  and  the  river  has  been  reported  as  worthy  of  improvement  to  this  point. 

CHABACTBB  OF  COUMTBT. 

Between  Louisa  and  PikeviUe,  on  Louisa,  and  Pond  Creek,  on  Tug,  the  country  is 
mountainous,  and,  while  the  bottom  lands  are  fertile,  the  hills  are  poor.  They  have 
been  cleaned  up  and  cultivated  until  much  of  the  soil  has  washed  into  the  river. 
New  lands  are  constantly  being  onened  up,  and  the  farms  have  been  extended  from 
the  river  to  the  heads  of  the  smallest  tributaries.  The  timber  has  been  largdv  cut 
off  and  run  out  to  market,  although  well  back  from  the  river  may  still  be  lound 
thousands  of  acres  of  fine  poplar  and  oak  trees,  with  a  fair  percentage  of  black 
walnut. 

GOAL. 

The  wealth  of  the  Big  Sand^  Valley  is  not  now  in  its  furns  or  its  timber,  but  in 
its  ooal.  There  is  scarcely  a  hill  in  which  may  not  be  found  at  least  one  ffood  rein 
of  coal  and  in  many  sections  several  veins  exist.  Most  of  this  is  of  Kood  quality, 
and  the  beds  are  of  workable  thickness.  The  Peach  Orchard  vein,  which  has  been 
mined  at  Peach  Orchard,  16  miles  south  of  Louisa  and  shipped  by  rail  for  many 
years,  has  a  thickness  of  from  4  to  5  £aet.  The  output  varies  fSrom  100  to  400  tons 
I>er  day.  It  is  a  remarkably  pure  coal  and  stands  handling  and  stocking  with 
scarcely  an^  loss.  It  was  first  opened  before  the  war  and  shipped  by  river,  but 
without  an  improved  river  the  loss  of  boats  was  too  great  for  profitable  mining. 
The  railroad  was  then  built  to  it,  and  it  now  constitutes  the  chief  traffic  of  50  miles 
of  railway.  This  vein  may  be  found  on  nearly  all  the  land  lying  between  Louisa 
and  Tug  forks. 
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The  McHenry  vein  has  been  opened  and  a  considerable  mining  town  started  at 
Torohliffht,  6  or  6  miles  south  of  Liouisa,  on  the  Louisa  Fork.  The  eoal  is  of  a  supe- 
rior quality,  but  its  extent  is  not  well  known.  The  cost  of  transportation  by  rail 
has  prevented  its  development,  but  now  that  slack  water  has  reached  it  it  is  believed 
that  mining  will  be  carried  on  extensively. 

At  White  House,  26  miles  from  LouIsil  extensive  mining  operations  have  been  car- 
ried on  for  several  years  in  the  oannel-coal  field.  It  is  transported  by  rail,  the 
market  being  largely  in  Chicago,  where  it  is  used  as  a  gas  purifier.  The  operations 
are  just  now  being  extended  on  to  Greasy  Creek,  which  empties  into  the  Louisa  at  a 
point  30  miles  above  Louisa,  and  a  railroad  is  nearing  completion  into  the  new  terri- 
tory. The  cannel  coal  is  of  splendid  quality  and  finds  a  read^  market,  although  it 
has  not  been  as  largely  mined  as  would  have  been  the  case  with  better  transporta- 
tion fjEtdlities.  Above  this  point  there  are  no  means  of  transportation  for  eoal,  and 
while  both  soft  and  cannel  coal  are  abundant  in  area^  excellent  in  quality,  and  of 
ample  thickness  of  bed,  yet  nothinff  can  be  done  with  it  until  there  are  safe  and  cer- 
tain facilities  for  its  removal.  Its  development  is  certain  when  a  slack- water  system 
has  been  assured. 

On  Tug  Fork,  outside  of  a  few  small  mines  for  local  consumption,  no  mines  have 
been  opened,  because  of  the  lack  of  transportation  facilities.  At  Warfield,  35  miles 
above  Louisa,  coal  was  mined  manv  years  ago  and  the  vein  is  larffe  and  regular  and 
of  exceUent  quality.  It  is  known  that  it  can  be  profitablv  mined  in  immense  quan- 
tities whenever  transportation  can  be  had  for  it.  Some  30  miles  farther  up  the  Tug 
Fork,  at  Thaoker,  W.  Va.,  is  one  of  the  largest  coal  operations  along  the  new  line 
of  the  Norfolk  and  Western  Railroad,  and  that  vein  also  exists  on  the  Kentucky  side 
of  Tug  Fork.  At  the  mouth  of  Pigeon  Creek,  40  miles  above  Louisa,  there  are 
several  veins  of  excellent  coal,  which  it  is  proposed  to  soon  begin  working,  I  am 
informed.  Six  or  8  miles  above  Louisa  some  prospecting  has  been  done,  and  I  was 
told  some  time  since  by  the  owner  that  it  was  his  purpose  to  mine  and  ship  this 
eoal  as  soon  as  slack  water  reached  the  place.  He  told  me  that  he  had  at  least  two 
veins  of  workable  thickness  and  of  excellent  quality,  which,  could  be  operated  at  a 
profit  on  slack  water.  Rock  Castle  Creek  empties  into  Tug  at  a  point  10  miles  above 
its  mouth.  This  creek  and  its  tributaries  form  one  of  the  best  coal  fields  in  the 
valley.  An  eastern  company  has  prospected  extensively  on  the  Middle  and  Rock- 
house  forks  of  it,  and  in  1882  I  measured  the  coal  in  many  of  the  numerous  openings 
made  by  them  up  to  that  time.  The  aggregate  depth  of  coal  was  over  40  feet  and 
the  veins  ranged  from  8  feet  to  11  feet  in  thickness. 

It  would  be  necessary  to  bring  this  coal  bv  rail  to  the  river,  the  same  as  is  done  at 
several  points  on  the  Great  Kanawha.  Each  of  the  forks  has  several  large  tributa- 
ries, upon  which  there  is  an  abundance  of  good  coal  and  the  quantity  immediately 
along  the  river  is  quite  large.  If  but  one  vein  be  counted  as  profitably  workable, 
there  would  be  tributarv  to  slack  water  reaching  to  Warfield,  on  Tug  Fork  and  Pres- 
tonsburg,  on  Louisa  ForK,  a  distance  of  35  and  52  mile^  respectively,  something  near 
500.000  acres  of  actual  coal  land.    Even  greater  quantities  exist  above  those  points. 

The  Kentucky  geological  report  fbr  188i  has  the  following  on  the  eastern  Kentucky 
coal  field  in  this  vicinity: 

''Above  the  conglomerate  sandstone  is  a  coal  bed  which,  from  its  wide  range  and 
its  onality,  will  prove  one  of  the  most  valuable  in  eastern  Kentucky.  It  appears  to 
be  tne  equivalent  of  the  Jackson-shaft  coal  in  Ohio.  It  is  exposed  on  all  tne  upper 
branches  of  Blaine  Creek  and  on  Little  Blaine  and  Georges  Creek,  where  it  is 
opened  at  several  points.  At  Warfield,  on  Tug  Fork  of  Sandy,  it  is  the  main  coal, 
and  is  near  high-water  mark.  At  Flat  Gap,  in  Johnson  County,  this  coal  is  found 
in  good  thickness  near  the  base  of  the  hills.  It  is  near  high- water  mark  at  Pres- 
tonsburg,  on  Louisa  Fork.  In  thickness  this  coal  (No.  1)  varies  in  dtfierent  sections, 
but  so  far  as  developed  it  has  a  local  uniformity  which  promises  to  make  mining  easy 
and  profitable.  On  Georges  Creek  and  at  Warfield  it  nas  a  thickness  of  5  feet.  At 
all  these  points  it  is  without  anjr  considerable  parting.  It  ranks  with  the  best  coals, 
as  will  be  seen  from  the  analysis  of  Professor  Peter  and  Mr.  Talbntt: 
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''Tho  Jaokson  shaft  coal  has  already  acquired  considerable  reputation  as  an  iron- 
making  coal.  The  Warfield  and  Prestonsburff  coals  appear  to  be  fully  an  average  in 
quality,  while  considerably  increased  in  thicKness. 

"  MoHenry's  coal,  6  miles  south  of  Louisa,  and  the  main  Peach  Orchard  coal  (No.  3) 
are  respectively  170  and  200  feet  above  the  bed  of  Biff  Sandy.  One-half  mile  below 
Rock  Castle  Creek,  on  Tug  Fork,  this  coal  shows  at  175  feet. 

''This  coal  varies  in  thickness,  being  3  feet  on  Blaine  and  6  feet  at  Peach  Orchard, 
including  three  thin  partings.  M'HeniT's  bank  shows  4  feet  4  inches,  including  two 
thin  partines. 

"Tne  ansuysis  is  as  follows: 

Percent. 

Moisture 3.24 

Volatile  combustible  matter 36.56 

Fixed  carbon 54.95 

Ash 5.24 

Sulphur 1.189 

''Coal  No.  7,  orCoalton  coal,  has  acquired  a  wide  reputation  as  an  iron-making 
ooal.  Its  thickness  is  from  3^  to  6  feet,  in  two  or  three  parts  of  about  2  feet  each, 
the  upper  part  disappearing  when  l^e  bed  is  less  than  6  feet.  The  partings  are 
remarkably  regular  and  have  a  thickness  of  from  1  to  3  inches.  This  coal  is  more 
widely  known  as  an  iron-making  ooal  than  any  other  bed  in  eastern  Kentucky,  being 
used  without  coking  with  marked  success. 

"This  coal  has  not  been  opened  on  Big  Sandy  except  near  Louisa  and  on  Muddy 
Branch  of  Blaine.  Coal  No.  8  is  seen  along  the  Bis  Sandy  at  a  number  of  points, 
and  on  Tug  Fork.  It  is  inferior  in  quality  to  No.  i,  and  has  therefore  been  opened 
in  but  few  places.'' 

From  a  report  made  by  John  Christopher  in  1872  on  the  coal  and  iron  ore  between 
Tug  and  Louisa  forks  near  their  Junction,  the  following  is  extracted: 

''The  examination  extends  from  Junction  to  Contrary  Creek  (9  miles^  on  Louisa, 
and  to  Rock  Castle  (10  miles)  on  Tuff  Fork.  There  are  three  veins  of  iron  ore  and 
three  veins  of  coal.  The  top  hill  vein  of  ore  is  12  inches  and  is  a  brown  hydrate 
about  40  per  cent  iron;  the  next  descending  is  a  brown  oxide  and  varies  frx>m  4  to  18 
inches  in  thickness,  and  will  yield  from  55  to  00  per  cent  in  a  blast  furnace ^  the  lower 
vein  is  a  gray  carbonate  16  inches  thick  and  will  yield  40  per  cent  metallic  iron,  and 
is  the  same  as  the  flpray  carbonate  at  Bradys  Bend  on  the  Allegheny  River.  I  tnink 
this  vein  when  fully  developed  will  be  from  3  to  4  feet.  I  found  the  crop  of  two 
other  veins  of  block  ore,  such  as  runs  through  the  entire  Hanging  Rock  region  in 
Ohio. 

"There  are  two  workable  veins  of  ooal.  The  lower  one  is  something  over  3  feet 
and  the  second  about  4  feet.  They  are  both  good  coking  coals,  not  entirely  free  from 
sulphur,  but  fair  merchantable  coa^.  A  vein  of  cannel  coal  was  also  found  in  the  bed 
of  a  run,  from  4  to  5  feet  thick.  It  is  bright  and  dean,  although  it  has  been  exposed 
to  the  action  of  air  and  water  for  centuries.  I  burned  some  of  it  and  found  it  con- 
tains a  large  amount  of  gas.  It  ignites  very  easily,  will  bum  in  a  candle,  and  I  think 
is  a  valuable  coal.  I  found  the  crop  of  three  other  veins,  and  I  think  ti^e  Coalton 
vein  is  here. 

"The  quality  of  the  Coalton  and  Peach  Orchard  coal  is  very  superior.  They  are 
now  running  a  large  blast  furnace  at  Ashland  on  the  Coalton  coal  and  are  making  an 
extra  equality  of  iron  and  a  very  large  amount,  much  greater  than  other  furnaces  of 
same  size  on  other  coal.  The  Peach  Orchard  coal  is  remarkable  for  its  great  purity. 
Ton  may  handle  tons  of  it  and  not  find  a  trace  of  sulphur,  and  it  will  bear  handling 
and  stocking  any  length  of  time  without  injuring  the  quality  and  with  very  little 
loss. 

"In  1860 1  saw  and  worked  several  hundred  tons  of  Peach  Orchard  coal  in  a  blast 
fomace  and  made  the  best  iron  I  have  ever  seen  made  fbom  stone  coal,  and  the  wear 
upon  the  furnace  is  much  less  with  this  coal  than  with  any  other.'' 

A  copy  of  a  report  upon  the  Johnson  County  coal  field  by  C.  K.  Lawrence,  a  civil 
engineer,  who  has  carefully  investigated  the  subject,  is  given  below  entire.  This 
field  lies  immediately  along  the  creeks  emptying  into  the  Louisa  above  the  Qreasy 
Creek  field. 

The  report  is  as  follows : 

[Beport  of  Mr.  0.  K.  Lawrence,  elyll  engineer.] 
<<COAL  MBASUBBMENTS  IK  JOHNSON  OOUNTT,  KT.,  80  TO  40  HOLES  ABOTX  LOUISA. 

"The  following  is  report  of  coal  as  exposed  at  a  number  of  openings  on  Greasy, 
Buffalo,  Millers,  and  Daniels  creeks,  tributaries  of  Louisa  Fork: 

"  It  was  impossible  in  some  cases  to  get  accurate  measurements  or  make  as  dose 
examination  as  desired,  many  of  the  openings  having  caved  in  and  partially  filled 
with  water  since  the  fanners  mined  their  winter  supply  of  ooaL 
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'*  I  have  designated  openings,  of  which  I  took  note  by  numbering  them,  and  for 
their  location  reference  can  be  made  to  numbers  on  accompanying  map.* 

''No.  1. — No.  1  vein;  40  inches  of  clean  coal  without  partings;  top  half  splint  and 
balance  block  coal;  about  50  feet  above  high- water  mark  (backwater  from  river). 

"No.  2.— No.  1  vein;  46  inches  of  clean  coal  without  partings;  upper  half  of  vein 
splint,  balance  block  coal;  about  40  feet  above  creek. 

''No.  3.~No.  1  vein;  48  inches,  same  quality  of  coal  as  opening  No.  2;  about  40 
feet  above  creek. 

"No.  4. — Old  opening  fallen  in.  No.  1  vein;  said  to  be  5  feet  thick  and  same 
quality  of  coal  as  at  No.  3  opening.  It  was  abandoned  and  No.  3  opened  on  account 
of  greater  convenience. 

"  No.  5. — No.  1  vein  in  bed  of  ereek  where  it  goes  under  drainage  and  is  about  36 
inches  thick,  with  opening  a  few  hundred  feet  lower  down;  42  inches  of  clean  coal; 
same  quality  as  Nob.  1  to  4. 

"No.  6. — At  the  head  of  Two  Mile  Creek,  about  76  feet  under  low  gap  between 
Two  Mile  and  Sprague  Fork  of  Buffalo  Creek.  Vein  measures  50  inches  at  mouth  of 
drift;  think  it  is  No.  4,  the  regular  oannel  vein.  It  is  part  cannel,  but  could  not 
get  to  face  of  coal  to  measure  thickness  of  cannel.  From  measurements  of  lump 
found  outside,  find  the  cannel  must  not  be  less  than  24  inches;  balance  is  block  coal. 
It  is  a  very  fine  vein  of  coal  and  is  probably  about  250  feet  above  the  river  and  250 
to  800  feet  of  hill  above  it  each  side  of  gap.  In  this  opening  the  block  coal  is  over 
the  cannel. 

"No.  7.— Vein  No.  1  where  it  ffoes  under  drainage  on  Greasy  Creek  side.  Vein  is 
42  inches  thick,  as  near  as  I  coula  measure;  saidtobe48  inches;  coal  of  same  quality 
as  shown  at  other  openings  of  same  vein. 

"No.  8.— Vein  No.  1;  20  feet  above  run,  probably  about  40  feet  above  high- water 
mark  in  river;  42  inches  clean  coal;  no  partings;  splint  and  block  ooal,  same  quality 
as  at  other  openings. 

"No.  9. — Cannel  coal  vein;  supposed  to  be  the  same  as  No.  6  opening;  54  inches 
thick;  lower  26  inches  oannel,  baumoe  splint  and  block  coal. 

"No.  10.— One-half  mile  from  mouth  of  Greasy  Creek;  supposed  to  be  No.  2  vein; 
42  inches  thick;  about  4  to 5  inches  cannel  coal  in  bottom,  balance  fine  block  coal, 
which  separates  readily  and  will  interfere  but  little  with  mining.  Coal  does  not 
ignite  as  auickly  as  No.  1  vein,  but  lasts  well  and  would  make  a  very  fine  steam  coal; 
analyses  show  it  to  be  a  fine  coking  coal.  It  is  hard  and  will  make  a  good  coal  for 
shipment.  This  coal  vein  is  about  120  to  130  feet  above  high- water  mark.  No.  1 
vein  is  opened  at  foot  of  hill  at  high- water  mark ;  caved  in  at  present,  but  reported 
to  be  about  3  feet  thick.  Between  this  point  and  mouth  of  Two  Mile  Creek  No.  1 
-  vein  is  opened  at  several  places  along  the  creek,  about  25  feet  above  high-water 
mark,  and  is  about  36  inches  in  thickness ;  one  opening  reported  42  inches;  u  is  same 
quality  as  at  other  openings. 

"No.  11. — Same  vein  as  No.  10  opening;  48  inches  thick ;  coal  same  qaaUty;  about 
100  feet  above  creek. 

"  No.  12.— Two  openings  about  30  feet  apart  (vertically) ;  one  at  point  of  hill  and 
the  other  nearer  bed  of  branch.  The  top  vein  is  48  inches  and  lower  42  inches,  both 
same  quality  of  coal  as  in  openings  Nos.  10  and  11,  except  that  cannel  coal  does  not 
appear  in  lower  vein.  The  l^-inch  parting  is  the  same  in  both.  Lower  vein  about 
75  feet  above  creek. 

"  No.  13. — Corresponds  in  quality  and  position  in  hill  with  the  lower  No.  12  open- 
ing, and  the  tact  of  this  vein  being  exposed  at  three  places  within  half  a  mile  at 
same  elevation  indicates  that  it  is  a  separate  vein  underlying  the  vein  at  Nos.  10, 11, 
and  12  openings.  This  vein  is  42  inches  thick;  fine  quality  of  coal.  There  is  an 
opening  on  opposite  side  of  Greasy  Creek  of  same  vein,  said  to  be  48  inches  in  thick- 
ness. No.  1 18  reported  to  be  exposed  in  a  well  at  this  point  a  few  feet  below  the 
bed  of  creek.    Said  to  be  4  feet  thick. 

"  No.  14.— On  Hurricane  Creek,  about  100  feet  above  creek,  is  a  vein  48  inches  with 
4  to  8  inches  of  cannel  in  bottom.  Did  not  discover  any  partings.  I  think  it  is  No. 
2  vein,  same  opening  as  10  and  11,  the  cannel-coal  vein  Na  4,  same  as  openings  6  and 
9,  said  to  be  opened  75  feet  higher  on  hill,  but  is  caved  in. 

"  No.  15.— Opened  about  12  feet  above  creek ;  36  inches  thick.  No  partings ;  think 
it  is  No.  1  vein. 

"  No.  16.— Caved  in,  but  reported  to  be  a  fine  quality  of  coal  4  feet  thick.  I  think 
it  is  same  as  Nos.  10  and  11  from  position  in  hill. 

"No.  17.— On  Middle  Fork,  vein  4  feet  thick.  It  is  reported  to  be  Jfree  from  part- 
ings ;  could  not  make  examination.  It  is  about  75  feet  above  creek,  and  may  be  No. 
2  vein,  altiiough  it  seems  too  high.  The  creek  rises  from  50  to  75  feet  from  forks, 
which,  with  tne  apparent  pitch  of  strata  in  opposite  direction,  would  indicate  thai 
No.  2  was  under  drainage  at  this  point.  It  may  be  No.  3,  but  does  not  appear  thick 
enough  for  that  vein. 

*  Not  submitted. 
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"No.  18.— This  vein  shows  only  the  ontorop.  It  would  have  to  be  driven  back 
several  feet  to  roof  roek  to  ascertain  thickness,  quality  of  coal,  etc. ;  the  ontorop 
shows  5  feet  in  thickness,  and  indications  from  blossom  above  are  that  it  will 
increase  to  at  least  7  feet  when  driven  back  to  roof  rock.  I  think  it  is  No.  3,  the 
same  vein  that  shows  up  on  Daniels  Creek  at  opening  24,  and  is  also  exposed  on 
opposite  side  of  ridge  in  Martin  County,  on  Rockhoose  Fork  of  Rock  Castle  Creek. 

''No.  19. — No  opening.  Ontcrop  in  ed^e of  creek :  about  20  inches  of  slate,  which 
bums  almost  as  well  as  cannel,  and  4  inches  of  block  coal.  It  is  about  20  feet  under 
vein  shown  in  opening  No.  18.    Do  not  consider  it  of  anv  value. 

<'  No.  20.— ^Yein  near  top  of  hill  at  head  of  Middle  Fork.  It  is  not  driven  into  roof 
rock,  but  indicates  vein  of  about  12  feet  in  thickness.  It  is  too  close  to  top  of  hill 
to  be  of  any  use,  having  but  a  few  acres  of  covering. 

''No.  21. — Near  mouth  of  Middle  Fork ;  caved  in,  but  reported  by  party  who  opened 
it  to  be  39  inches  thick— 25  inches  cannel  and  14  inches  block  coal.  If  this  is  true, 
it  is  the  same  vein  as  at  opening  6  and  9,  and  would  indicate  that  cannel  extended 
through  to  this  point.    Its  location  in  hill,  however,  indicates  it  to  be  No.  2. 

"  No.  22.— About  150  feet  to  175  above  creek,  4  feet  thick.  Although  not  thick 
enoueh,  its  position  in  hill  indicates  it  to  be  No.  3  vein.  No  partings  reported. 
Could  not  examine  face.  The  coal  taken  out  is  a  very  fine  Quality.  Small  20-inch 
vein  near  creek,  which  may  be  No.  1,  although  quality  of  coal  indicates  it  to  be  one 
of  the  small  veins  overlying  No.  1  vein. 

"  No.  23.— On  Daniels  Creek,  62  inches  in  thickness;  12  inches  at  bottom  is  eannel, 
balance  being  hard  block  ooaJ.  Could  not  find  any  partings,  although  the  upper 
part  sloped  off  considerably,  and  being  partially  covered  with  mud,  there  may  oe  a 
small  parting  corresponding  %o  No.  2  vein  elsewhere,  as  it  is  believed  to  be  that 
vein :  it  is  about  50  feet  above  creek. 

"No.  24.— Ontcrop  faced  up  but  not  driven  into  roof  rock ;  8^  feet  thick.  I  think 
there  is  a  parting  of  about  6  inches  6  feet  from  bottom,  and  possibly  other  small 
partings,  but  not  driven  in  far  enough  to  ascertain  positively.  1  think  this  is  No.  3, 
and  the  same  vein  opened  at  No.  18  on  Middle  Fork  of  Greasy  Creek  and  the  same 
that  is  reported  in  the  head  of  Rockhouse  Fork,  opposite  side  of  the  ridge.  The 
same  vein  on  the  same  hill,  near  the  bed  of  stream. 

"  No.  25. — Vein  9  feet  thick,  with  parting  about  6  feet  from  bottom,  same  as  open- 
ing No.  24.  On  opposite  side  of  ridffe  from  the  opening  the  same  vein  shows  11  feet 
when  driven  in  far  enongh  to  show  full  thickness;  also  near  ton  of  ridge  an  opening 
showing  seam  13  feet  in  thickness,  evidently  the  same  vein  as  No.  20,  but  too  high  to 
be  of  much  value. 

"  No.  26. — Vein  only  4  or  5  feet  above  surface  water,  50  inches  thick,  and  a  very 
fine  coal  for  blacksmi thing,  indicating  to  be  a  g[ood  coking  coal.  I  think  it  is  one 
of  the  thin  veins  underlying  No.  2,  and  which  here  reaches  a  good  workable 
thickness. 

"No.  27.— On  Millers  Creek,  about  200  feet  above  creek,  vein  is  7  feet  thick  with 
one  parting  (hard  slate)  of  about  5  inches,  1  foot  from  bottom^  three  more  thin 
partings^  but  they  appear  to  work  out  as  opening  is  driven  into  hill;  fine  quality  of 
coal,  splint  and  block.  Think  it  is  No.  3  vein,  same  as  opening  No.  24,  on  Daniels 
Creek. 

"  No.  28.— Same  as  No.  27, 6  feet  thick. 

"No.  29.— Same  as  No.  27,  7  feet  thick  with  one  parting  of  fire  clay  6  inches 
thick;  parting  about  1  foot  nom  bottom. 

"No.  30.— About  50  feet  lower  in  hill  than  No.  3  vein,  and  is  probably  No.  2. 
Said  by  natives  to  be  a  very  fine  quality  of  coal  for  domestic  ana  blacksmithing 
purposes.    Vein  about  4  feet  thick  without  partings;  evidently  a  fine  coking  coal. 

"Nos.  31  and  32.— No.  3  vein,  7  feet  thick,  same  as  No.  29. 

"^o.  33.— Same  as  No.  30,  46  inches  thick;  215  feet  above  creek;  no  partings; 
very  fine  coal. 

"No.  34.— No.  1  vein,  5  feet  above  creek;  4  feet  thick.  This  is  a  fine  splint  and 
block  coal,  same  quality  as  is  shown  on  Buffalo,  Two  Mile,  and  Greasy  creeks.  This 
opening  has  been  driven  into  clean  coal  (about  75  feet);  it  shows  up  better  than 
any  of  the  other  openings,  beine  clean,  hard,  and  free  from  rust. 

"No. 35.— No.  1  vein;  5  feet  thick;  same  quality  as  No. 34;  opening  is  not  being 
worked  at  present.  This  vein  is  thicker  at  this  point  than  at  any  opening  on  the 
east  side  or  the  river;  vein  25  feet  above  creek. 

"No.  36.— No.  1  vein;  4  feet  thick:  45  feet  above  creek. 

"No.  37.— No.  1  vein;  42  inches  thick;  60  feet  above  creek 

"No.  38.— No.  1  vein;  goes  under  drainage  on  Millers  Creek  side. 

"No.  39.— No.  1  vein;  goes  under  drainage  on  right  fork  of  Buffalo  Creek.  No.  1 
vein  IB  opened  at  several  places  between  mouth  of  Buffalo  and  Millers  creeks,  along 
proposed  route  of  road,  and  in  each  case  shows  about  3i  feet  of  coal.  The  openings, 
1}  miles  below  Painteville,  on  west  side  of  river,  are  about  95  feet  above  hiffn  water; 
rein  from  4  to  6  feet  in  thioknessy  about  1  foot  of  top  being  splint  ana  baUfica 
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block  ooftl.  As  this  No.  1  vein  ffoes  nnder  riyfir  about  1^  miles  below  Greasy  Creek 
it  shows  a  sharp  dip  to  the  noruieast,  and  also  dips  to  sontheast,  bat  not  so  rapidly. 
With  the  exception  of  No.  34,  which  is  driren  nnder  hill  about  76  feet,  all  openings 
examined  are  praoticallv  outcrops ;  many  places  vein  was  not  faced  up  back  to  roof 
rock,  while  in  no  oases  did  driffc  extend  over  15  to  26  feet  nnder  hill.  This  condition 
renders  an  examination  yerv  unsatisfEMstory,  but  as  samples  obtained  showed  coal  to 
be  of  excellent  quality  we  know  that  at  a  proper  depth  in  hill  the  quality  must  be 
better  and  seam  of  greater  thickness. 

''QUAUTT  OF  COAL  IN  DIFFEBXNT  TSIKS. 

"  No.  1  is  classed  as  a  splint  coal,  but  I  think  some  difference  should  be  made.  The 
top,  and  in  some  cases  the  upper  half,  mines  in  large  slabs,  the  real  splint  formation, 
while  the  lower  portion  is  more  of  a  cubical  formation  and  mines  in  blocks. 

*'  The  block  coal  does  not  haye  so  much  volatile  matter  as  the  splint,  but  is  higher 
in  fixed  carbon  and  stronger  for  steam. 

"  The  splint  ignites  almost  as  quickly  as  cannel  and  bums  very  much  like  it.  The 
two  qualities  mixed,  as  they  are  in  mining^  make  a  yery  fine  domestic  and  steam 
coal.  There  are  no  slate  partings  in  this  vein  through  section  reported  on,  and  very 
little  Bulnhur,  making  one  of  the  cleanest  and  purest  coals  I  have  ever  seen.  It  is 
very  hard  and  firm,  and  will  make  an  excellent  coal  for  shipment.  I  think  it  superior 
to  anything  in  the  Northwest  market  for  any  purpose,  and  I  am  confident  it  will 
make  more  steam  or  gas  than  the  Youghiogheny,  which  is  their  standard  hiffh-ffrade 
coal.  In  a  test  made  bv  the  Kentucky  Central  Railway  of  Yonehiogheny,  Ashland, 
and  splint  (similar  to  this  vein),  the  result  of  a  month's  trial  of  each  is  as  follows: 

"  Consumed  per  mile :  Pounds. 

Ashland 43 

Youghiogheny 99 

SpUnt 26 

''The  only  practical  tests  we  have  of  the  vein  at  this  point  is  that  made  by  steam- 
boats, the  engineers  of  which  pronounce  it  to  be  the  finest  coal  they  obtain  anywhere. 
The  following  is  analysis  of  tnis  coal  at  four  different  points: 


FInt. 


S«oond. 


Third. 


Focuth. 


y ohitae  msfetsr 
Fixed  oarbon  .. 

Ash 

Bnlphnr 


PfTMflt 

40.70 
56.80 
t.00 
1.291 


PtrmiU, 

41.70 

58.60 

4.80 

.736 


PereenL 

36.20 

68.80 

1.00 


P0t«mL 

80.266 

67.74 

8.00 

.606 


''No.  2.— This  is  only  used  at  a  few  points  where  No.  1  vein  is  under  drainage.  It 
is  reported  by  those  using  it  to  be  a  very  fine  domestic  coal.  It  does  not  ignite  as 
qulcxly  as  coal  No.  1,  but  £rom  what  I  have  seen  of  it  think  it  will  make  as  strong 
a  steam  coal.  From  a  test  made  from  one  of  the  openings  on  Qreasv  Creek,  it  gives 
very  good  results  as  a  coking  coal.    The  following  is  analysis  of  coke  produced : 

Percent. 

Volatile  combustible  matter •.... • .3.60 

Fixed  carbon 89.40 

Ash 7.00 

Sulphur 676 

"This  vein  has  from  4  to  12  inches  cannel  coal  in  bottom  at  many  places.  It  also 
has  a  parting  in  some  openings  of  li  inches  of  'nigger  head.'  B]^  channeling  or 
bearing  in  at  a  point  parting  occurs,  coal  can  be  mined  without  mixing  nigger  head 
with  coal. 

"  No.  3.— This  is  the  same  vein  that  is  now  mined  at  Peach  Orchard,  which  is  consid- 
ered one  of  the  finest  qualities  of  coal  in  the  market.  This  has  from  one  to  five  part- 
ings at  all  points  opened.  I  am  informed  that  in  the  Peach  Orchard  mines  vein  ranges 
frx)m  6  to  6  feet,  including  slate  partings,  but  without  partings  leaves  from  44  to  48 
inches  of  clean  coal.  The  expense  in  separating  slate  is  considerable,  and,  with 
exception  of  main  parting,  which  is  cut  out  in  mining,  it  is  impossible  to  completely 
separate  it.  Openings  between  Buffalo  and  Millers  creeks  show  vein  to  be  7  feet  in 
thickness,  with  only  one  parting  of  about  6  inches,  which  is  near  top.  In  some 
instances  on  Daniels  Creek  vein  is  8^  and  9  feet  thick,  but  could  not  get  exact  thick- 
ness or  number  of  partings.  It  is  not  opened  on  Greasy  or  Buffalo  Creek.  It  is  a 
Teiy  valuable  vein  for  mming,  especially  where  found  with  one  or  two  partings. 
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''The  following  is  analyHis  of  this  eoal: 

Peroemt 

Volatile  matter 37.48 

Fixed  carbon 55.36 

Aeh 7.16 

"The  present  very  high  reputation  of  the  Peach  Orchard  mine  establishes  the 
reputation  of  this  vein  of  coal|  but  this  vein  has  an  advantage  over  that  of  Peach 
Orchard  in  that  it  is  thicker  and  easier  mined. 

''No.  4. — This  is  a  regular  oaunel-coal  vein,  and  ceneraUy  shows  more  or  less  can- 
nel  coal  where  opened.  The  only  point  at  which  I  have  seen  it  opened  is  on  Two 
Mile  and  Buffalo  creeks,  and  on  the  property  of  the  United  Goal  Company,  near  East 
Point.  The  cannel  coal  is  of  very  fine  quality,  and  the  block  coal  with  it  is  also 
very  fine,  and  I  believe  will  prove  to  be  a  good  coking  coal.  One  opening  on  the 
United  Coal  Company's  property  shows  5  feet  of  cannefcoal  with  6  inches  of  block 
coal  at  bottom. 

"At  openings  between  Buffalo  and  Greasy  creeks  the  vein  is  about  4^  feet  in 
thickness,  about  one-half  being  cannel  with  block  coal  on  top. 

"This  vein  is  opened  at  only  a  few  points  on  the  property  in  question,  owing 
largely  to  the  fact  that  little  or  no  prospecting  has  been  done.  Present  openings 
show  it  to  extend  through  and  alone  rid^e  between  Greasy  and  Buffalo  creel|p,  but 
no  opening  have  yet  been  made  in  the  vein  on  south  side  of  Buffalo  or  Millers  creek. 

"Following  shows  analysis  of  this  coal: 

,  I^or  cent. 

Volatile  matter 55.88 

Fixed  carbon 35.75 

Ash 8.37 

"This  is  a  very  valuable  coal  on  account  of  its  high  erade,  being  one  of  a  very  few 
cannel  coals  carrying  high  enough  percentage  of  volatile  matter  to  be  an  export 
coal.  Export  coal  must  contain  Eo  per  cent  or  more  of  volatile  matter.  Indiana, 
Ohio,  and  Pennsylvania  cannels  do  not  go  over  44  to  46  per  cent.  For  domestic  pur- 
poses this  is  far  superior  to  the  cannel  coals  above  mentioned,  giving  a  much  clearer 
and  brighter  flame,  and  does  not  snap  and  fly  over  the  room,  necessitating  wire 
screens.  The  thickness  of  this  vein  will  enable  this  coal  to  be  mined  for  little  over 
one-half  the  cost  of  the  other  mines  in  Kentucky  mining  the  same  grade,  theii  veins 
being  very  thin. 

"  No.  5. — Is  not  regularly  opened  at  any  point.  It  is  about  4  feet  thick  and  is 
semicannel.  While  no  analysis  has  been  made,  it  is  evidently  a  very  superior  coal 
for  domestic  purposes. 

"No.  6. — Is  probably  not  under  6  feet  at  any  point,  but  know  of  no  points  where 
it  has  been  driven  to  roof  rock.  The  opening  No.  20  is  No.  6  or  No.  7  seam — prob- 
ably the  latter.  These  seams  are  high  and  do  not  underlie  much  territory,  but  may 
be  found  of  considerable  value  at  certain  points." 

From  another  report  by  Mr.  Lawrence  the  following  extracts  are  taken: 

"The  present  annual  tonnage  on  Louisa  Fork  is  summed  up  as  follows: 

High-class  freight tons..    55,000 

Common  freight do...  100,000 

Timber do...  800,000 

Passengers 40,000 

"A  much  larger  annual  tonnage  will  immediately  follow  jfrom  development  of  coal, 
oil,  and  other  resources,  estimated  as  follows : 

Coal tons..  750,000 

Timber do...  150,000 

Lumber do...  150,000 

Common  freight do...  150,000 

High-class  freight do...  100,000 

Passengers 50,000 

"The  increase  in  inbound  business  occasioned  by  opening  mines,  mills,  and 
woodworking  manufactories  should  more  than  make  up  the  increase  estimated  in 
common  and  nigh-class  freight.  The  principal  and  most  favorable  feature  in  the 
opening  of  this  coal  field  is  the  cannel  coal,  which  offers  conditions  with  which  no 
other  coal  field  can  compete.  The  operators  in  this  field  will  be  able  to  revolution- 
ize the  business  in  that  Kind  of  coal.  The  only  high  grades  of  this  coal  are  found 
in  Kentucky  or  in  limited  sections  immediately  adjoining.  Its  scarcity  and  the  high 
cost  of  mining,  owing  to  the  thin  seams,  which  are  in  manv  instances  under  1  foot 
and  rarely  over  2  feet,  have  kept  the  price  so  high  as  to  make  it  a  luxury,  the  i 
of  oonsomers  being  unable  to  afford  it  for  domestic  puxpoBes. 
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"The  greater  part  of  the  present  oatpnt  is  used  for  eDriching  ^aa,  much  of  it 
being  exported  for  that  purpose.  In  the  Eastern  cities  the  retail  price  ranges  from 
$10  to  $15  per  ton,  and  in  the  Central  and  Western  cities  its  price  is  about  tiie  same 
as  anthracite,  while  the  ordinary  bituminous  coal  retails  at  less  than  one-half  that 
amount. 

"In  this  field  the  quality  is  as  fine  if  not  finer  than  is  found  anywhere  in  this 
State  or  in  the  United  States,  while  the  thickness  of  the  seams,  being  from  3  to  6 
feet,  will  enable  the  coal  operators  to  mine  it  at  about  the  same  cost  as  ordinary 
bituminous.  This  will  allow  them  to  market  it  at  a  price  so  little  above  that  of  the 
ordinary  bituminous  coal  that  it  will  be  within  the  reach  of  all  and  will  be  almost 
entirely  used  in  open  grates,  which  will  make  the  demand  for  the  coal  enormous. 
The  field  lies  in  the  central  belt  of  the  United  States,  where  open  grates  are  univer- 
sally used  for  heating  purposes.  In  fact,  all  the  country  lying  south  and  for  300 
miles  north  largely  uses  open-grate  fires.  Lower  prices  will  also  increase  its  use  for 
gas  purposes  and  export  trade." 

Above  the  points  covered  by  the  reports  quoted  I  have  but  little  published  infor- 
mation, but  it  is  well  known  that  the  coal  is  even  better  there  than  upon  the  lower 
parts  of  the  rivers. 

Attention  is  invited  to  the  report  of  N.  8.  Shaler,  on  page  763,  Report  of  Chief  of 
Engineers,  United  States  Army,  1875. 

On  Elkhom  Fork,  above  Pikeville,  lies  a  large  body  of  the  famous  Pocahontas 
coking  coal,  which  can  reach  the  slack  water  by  railroad  down  Shelby  Creek.  On 
Mud  Creek  and  at  Laynesville,  about  12  miles  below  Pikeville,  and  in  fact  at  num- 
erous points  alone  the  Louisa,  excellent  coal  in  great  quantities  is  found. 

Johns  Creek,  which  enters  the  Louisa  about  44  miles  above  its  mouth,  and  is  one 
of  its  longest  tributaries,  is  rich  in  both  coal  and  iron  ore,  as  well  as  timber.  Beaver 
Creek,  emptying  into  Louisa  20  miles  below  Pikeville,  also  has  the  well-known 
Pocahontas  vein.  In  fact  every  tributary  has  a  good  showing  of  coal,  and  few  larger 
fields  exist  than  can  be  reached  by  the  Louisa  and  Tug  forks  and  their  tributaries. 

GENBRAL. 

From  the  foregoinff  reports  upon  the  quality  of  coal  and  extent  of  coal  field,  and 
Arom  my  own  knowledge  gained  by  a  personal  inspection  of  the  territory  adjacent 
to  these  two  forks,  and  between  them  to  the  Virginia  line,  I  have  no  hesitation  in 
recommending  their  improvement  by  locks  and  dams  as  far  as  Pikeville,  on  Louisa, 
and  the  mouth  of  Pond  on  Tug  Fork,  and  in  saying  that  the  improvements  would 
be  of  sufficient  benefit  to  warrant  the  expenditure.  The  development  of  the  cannel 
coal  at  White  House  and  Greasy,  since  Mi^or  Lockwood's  report  of  1889,  only  empha- 
sizes the  merit  of  the  improvement  proposed  on  Louisa  Fork,  and  the  development 
of  coal  mines  along  the  line  of  the  new  Norfolk  and  Western  Railroad  on  the  upper 
Tuff  Fork  but  strengthens  the  proposition  to  lock  and  dam  that  river.  If  these 
coals  can  be  mined  and  transported  long  distances  over  the  heavy  grades  of  the 
railroads  on  each  fork  at  a  pront,  it  is  a  great  argument  in  their  favor  and  only  sug- 
gests what  may  be  expected  when  reliable  water  transportation  can  be  had. 

While  slack- water  improvement  in  the  two  forks  will  undoubtedly  develop  a  large 
coal  trade,  this  navigation  would  be  greatly  benefited  by  the  construction  of  works 
on  the  Big  Sandy  itself,  and  any  project  looking  to  the  permanent  Improvement  of 
the  river  should  include  locks  and  dams  below  Louisa  and  an  improvement  by  regu- 
lating works  at  its  junction  with  the  Ohio. 

While  it  may  not  be  within  the  scope  of  this  report  to  enter  into  the  details  of 
the  locks  and  dams  themselves,  yet  the  suggestion  is  respectfully  submitted  that  the 
dams  be  movable  and  of  as  great  lift  as  is  ordinarily  given  to  fixed  dams,  and  that 
the  locks  be  of  sufficient  width  to  admit  two  barges  abreast.  The  principal  obiec- 
tion  to  movable  dams  on  steep  rivers  has  always  been  the  great  numoer  required  on 
account  of  the  low  lift  possible.  The  present  dam  at  Louisa  sustains  a  head  of  11 
to  12  feet  and  is  operated  with  as  much  speed  and  ease  as  are  the  low-lifl  dams  else- 
where. Dams  16  to  18  feet  in  height  witn  4  to  6  feet  on  the  lower  sill  would  be  bat 
slightly  heavier  than  this  one  and  would  ordinarily  sustain  no  greater  head,  and  the 
various  parts  can  be  maneuvered  with  perfect  ssjetv  and  great  facility  with  inex- 
pensive machinery  designed  for  the  purpose.  The  nnt  cost  of  the  system  would 
thereby  be  reduced  aknost  one-half,  as  would  also  the  subsequent  cost  of  operation 
and  repairs.    *    •    • 

very  respectfully,  your  obedient  s«rv«nl^ 

B.  P.  Thomas. 
BititUni  A$$iiUMi  JSnginear. 
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IMFBOVEMENT   OF    MONONGAHELA   AND   ALLEGHENY   BIVEBS,  WEST 
VIRGINIA  AND  PENNSYLVANIA, 


REPORT  OF  MAJ.  ORAS.  F.  POWELL,  CORPS  OF  ENGINEEBS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1898,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

iMPBoysMxirrs. 


1.  MonoQ^ahela  River,  West  Vir^^ni*. 

2.  OperatiDg  and  oare  of  locks  and  dams, 

Nob.  1  to  9.'Monongaliela  Biver. 
8.  Allegheny  Ulver,  Pemisylyania. 


Constrnotion  of  looks  and  dams  at 
Herr  Island,  above  the  head  of  Six- 
Mile  Island,  and  at  Springdale,  Al- 
legheny River. 


SUKTST. 


5.  For  r«moTal  of  dam  in  the  Upper  Allegheny  River  near  Corydon,  Pa.,  and  of  dams 
and  rapids  in  Conewango  Creek. 


IThitbd  States  Bnginbeb  Offiob, 

Pittsburgj  Pa.^  Juhf  14^  1898. 
Obnbbal:  I  have  the  honor  to  transmit  herewith  annual  reports  of 
works  under  my  charge  for  the  year  ending  June  30, 1898. 

Ohas.  F.  Powell, 
Major y  Corps  of  Ungineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  JEngineerSj  U,  S.  A. 


GGx. 

IMPROVEMENT  OF  MONONGAHELA  RIVER,  WEST  VIRGINIA. 

Several  years  ago  the  United  States  built  Locks  and  Dams  I^os.  8 
and  9,  the  former  being  in  Pennsylvania,  and  the  latter  in  West  Vir- 
ginia, and  which  extended  existing  slack  water  upstream  to  next  beyond 
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Morgantown  and  made  that  place  the  head  of  packet  and  ordinary 
navigation. 

The  river  and  harbor  act  of  1896  provided  for  a  farther  extensfon  of 
slack  water  by  the  construction  of  six  locks  and  dams  between  Morgan- 
town  and  Fairmont,  W.  Ya.,  25  miles  upstream,  the  principal  object 
being  to  afford  water  transportation  for  coal  from  river  mines  near 
Fairmont. 

At  the  beginning  of  the  year  a  contract  for  the  entire  construction 
had  been  awarded  to  Mr.  James  McOarron,  Philadelphia,  who  failed, 
after  extensions  of  time  had  been  granted,  to  furnish  satisfactory 
bonds.  All  bids  thereupon  were  rejected,  and  the  contract  let  to  Mr. 
G.  I.  McDonald,  of  Pittsburg,  the  lowest  bidder  at  a  second  opening 
of  bids,  for  completion  of  the  constructions  within  four  years  from  date 
of  notice  that  the  United  States  had  acquired  title  to  the  necessary 
lands.    The  contract  was  approved  December  9. 

The  contractor  promptly  commenced  active  operations  at  Lock  No. 
10,  on  April  12,  by  excavating  for  the  lock  pit.  This  work  and  coffer- 
dam building  were  somewhat  interrupted  by  spring  freshets,  but  by  the 
end  of  the  year  the  cofferdam,  inclosing  the  lock  pit  and  space  forgaard 
cribs,  had  been  completed,  the  excavation  made,  the  cribs  partly  con- 
structed, and  considerable  machinery  and  material  delivered  at  the 
site. 

It  is  expected  that  the  masonry  at  No.  10  will  be  completed  this 
season;  also  that  active  operations  will  be  begun  at  Lock  and  Dam 
No.  11. 

The  locks  and  dams  are  to  be  built  of  concrete,  the  lifts  to  be  10§  feet, 
and  the  average  height  of  lock  walls  above  crests  of  dams  8  feet.  The 
total  lift,  64  feet,  will  back  the  water  into  the  mouths  of  the  forks, 
Tygarts  Valley  and  West  Fork,  of  the  river  above  Fairmont.  The 
controlling  depth  on  lock  sills  at  pool  level  is  to  be  7  feet,  and  the  lock 
chambers  large  enough  to  take  in  two  coal  boats  abreast  or  of  the  same 
width,  56  feet,  as  the  large  locks  at  the  lower  dams  of  the  river. 

Since  last  report  the  location  of  Lock  aud  Dam  No.  10  has  been 
changed  from  below  the  Morgantown  Bridge  to  a  site  3,000  feet  above 
the  bridge.  The  lands  for  Locks  and  Dams  10, 11,  and  1 2  were  purchased, 
options  on  the  remaining  sites  being  held;  topographical  surveys  made 
at  all  the  sites,  and  about  700  borings  made  into  the  underlying  rock 
at  various  proposed  or  selected  sites  to  determine  depth  and  character 
of  foundations  and  fix  exact  locations  of  structures.  The  line  of  pri- 
mary levels  from  Lock  No.  9  to  Hoults  (upper  site  for  Lock  15)  was 
extended  to  the  junction  of  the  Tygarts  Valley  Eiver  and  West  Fork, 
and  permanent  bench  marks  placed  along  the  extension. 

Mr.  J.  O.  Barr,  draftsman^  and  J.  A.  McOulloch,  assistant  engineer, 
have  been  of  much  service  m  making  toiiographical  surveys  and  pre- 
paring detail  and  working  drawings  of  the  locks  and  dams. 
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Money  statement. 

Jnly  1, 18d7,  balance  unexpended $419,211.05 

Amount  appropriated  by  sundry  civil  act  approved  July  1,  IS&S 400, 000. 00 

819,211.05 
June  30, 1898,  amount  expended  during  fiscal  year 13, 963. 76 

July  1, 1898,  balance  unexpended 805,247.29 

July  1, 1898,  outstanding  liabilities $4, 663. 48 

July  1, 1898,  amount  covered  by  uncompleted  contracts 600, 814. 00 

605,477.48 

July  1, 1898,  balance  available 199,769.81 

{Amount  (estimated)  reauired  for  completion  of  existing  project 350, 000. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June30,1900  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  suudry  civil  act  of  June  4, 1897. 


ApprapriatUmi, 

June  10, 1872,  improving  Monongahela  River  between  Morgantown  and 

New  Geneva $25,000 

March  3,  1873,  improving  Upper  Monongahela  River  near  Morgantown, 

W.Va 66,000 

June  23,  1874,  iriiproving  Upper  Monongahela  River  near  Morgantown, 

W.Va 25,000 

March  3, 1875,  improving  Upper  Monongahela  River  near  Morgantown, 

W.Va 22,000 

June  18, 1878,  improving  Monongahela  River,  West  Virginia  and  Pennsyl- 
vania   25,000 

March  3, 1879,  improving  Monongahela  River,  West  Virginia  and  Pennsyl- 
vania   24,000 

June  14, 1880,  improving  Monongahela  River,  West  Virginia 25, 000 

March  3, 1881,  improving  Monongahela  River,  Pennsylvania  and  West  Vir- 
ginia   25,000 

Auffust  2, 1882,  improving  Monongahela  River,  West  Virginia 25, 000 

July  5, 1884,  improving  Monongahela  River,  West  Virginia 45, 000 

Au^st  5, 1886,  improving  Monongahela  River,  Pennsylvania  and  West  Vir- 
ginia    90,900 

August  11, 1888,  improving  Monongahela  River,  West  Virginia 35, 000 

September  25, 1889  (allotment) 4,000 

July  13, 1892,  impro vin^;  Monongahela  River,  West  Virginia 25, 000 

August  18, 1894,  improving  Monongahela  River,  West  Virginia  and  Penn- 
sylvania   20,000 

June  3, 1896,  improving  Upper  Monongahela  River,  West  Virginia 30, 000 

June  4, 1897,  improving  Upper  Monongahela  River,  West  Virginia 350, 000 

July  1, 1898,  improving  Upper  Monongahela  River,  West  Virginia 400, 000 

Total 1,261,900 
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AMraci  of  proposals  for  building  Looks  and  Dams  Nos.  10  to  15,  inolusire,  in  the  Monoti- 
gahela  Rivor  at  and  above  Morgantown,  W,  Va,,  opened  at  1£  m,,  OotoherSO,  1897,  by 
Moj,  Charles  F,  Powell,  Corps  of  Engineers. 


ICKteriAb. 

Quanti. 
Ues. 

L^JoeephJ. 
Chnrchyanl,  Buf- 
falo, K.Y.a 

'siiS^rf^ 

3.-Jutte  &  Foley 
Co..PltUburg,Pa. 

Bate. 

Amount. 

Bate. 

Amountb 

Bate. 

Amount. 

JJOOKB  AND  DAMS  HOB.  10  AMD  11. 
Gmbbinir  and  olearinir  ...•■>■> 

$60.00 

.20 
.80 

too 

.18 
6.66 
1.00 
1.76 

89.00 
20.00 
26.00 

.02i 
.03 

$60.00 

10,690.21 

80.00 

8, 742. 00 

852.12 

208,145.75 

1,572.00 

8,410.50 

4,105.61 
2,718.14 
2,010.87 

811.24 
80.00 

$1.00 

1.00 
1.00 
1.00 
.35 
8.00 
1.50 
1.20 

60.00 
80.00 
80.00 

.08 
.06 

$1.00 

86,649.00 
100.00 
8,742.00 
1, 656. 90 
287,640.00 
2,358.00 
5,767.20 

6.816.82 
4.  on.  21 
2,819.66 

414.99 
60.00 

$5oaoo 

.60 
1.90 
1.90 

.35 
8.00 
1.60 
2.00 

60.00 
28.00 
25.00 

.03* 
.04 

$800.00 

21,929.40 
190.00 
7,100.80 
1,666.00 
287.640.00 
2,515.20 
9.612.00 

6,316.82 
8,805.40 
1.933.06 

484.16 
40  nn 

Excavation: 

Earth onbio  yards. . 

Hardpan do.... 

Bock do.... 

Embankment do 

ConoTote do — 

Stone  baUaat  in  cribs. . .  .do. . . . 
Stone  paving. .  .aquare  yards. . 
Timber: 

For  ntes,  spars,  quoins, 
anisills!..r.fieiB.M.. 

For  cribs.  Class  A . .  .do. . . . 

For  cribs.  Class  B..  .do.... 
Bolto: 

Drift pounds.. 

Screw  .....•■......■do.... 

86,649 

100 

8,742 

4.734 

85,955 
1,572 
4,806 

106,272 
185,907 
77,822 

18,838 
1,000 

Total 

237,626.94 

360,992.28 

343,732.23 

LOOKS  AKD  DAUB  HOB.  12  AMD  13. 

Grubbing  and  cl#ftring  ^..^rr-- 

50.00 

.29 
.80 
LOO 
.18 
6.65 
1.00 
L76 

89.00 
20.00 
26.00 

60.00 

1,421.00 
8,238.40 
2, 830. 00 
1,768.86 
176,720.70 
1,829.00 
9,766.25 

4,106.61 
2,814.64 
2,166.02 

847.46 
80.00 

1.00 

2.00 
2.00 
2.00 
.86 
8.00 
1.60 
L26 

60.00 
30.00 
80.00 

.08 
.06 

1.00 

9,800.00 
8,096.00 
6,600.00 
8, 439. 45 
260,224.00 
2,926.40 
6,968.76 

6,816.82 
4,221.81 
2,487.72 

468.26 
60.00 

600.00 

.80 
1.90 
1.90 

.36 
8.00 
1.60 
1.76 

60.00 
26.00 
28.00 

.08* 
.04 

600.00 

Excavation: 

Earth cubic  yards.. 

Hardpan do.... 

Book do.... 

Embankment do — 

Consrete do 

Stone  ballast  in  cribs. . .  .do. . . . 
Stone  imving. .  .square  yards. . 
Timber: 

For  gates,  spars,  quoins, 
anarsills......fietB.M.. 

For  cribs.  Class  A . .  .do — 

For  cribs,  Class  B. . .do 

Bolts: 

Drift pounds.. 

Screw do.... 

4,900 
4,048 
2,830 
0,827 
81,278 
1,829 
6,676 

106.272 
140,727 
82,924 

16,442 
1,000 

8,920.00 
7,691.20 
6,877.00 
3,439.45 
250,224.00 
2,026.40 
9,756.25 

6,816.32 
8,61&18 
2.821.87 

640.47 
40.00 

Total T-T- 

207,067.88 

300,664.71 

296, 571. 14 

LOOKS  AMD  DAMS  NOS.  14  AMD  16. 

Ghmbbins  and  dearins 

60.00 

.29 
.80 
1.00 
.18 
5.65 
1.00 
L76 

89.00 
20.00 
26.00 

:1^ 

60.00 

8,439.69 
1,062.80 
1,552.00 
1,751.40 
172,505.80 
1,882.00 
10,600.00 

4,106.61 
2.856.94 
2,156.02 

888.08 
80.00 

200.00 

2.00 
2.00 
2.00 
.40 
8.00 
1.60 
L20 

60.00 
80.00 
80.00 

.08 
.04 

200.00 

23,722.00 
2,632.00 
8,104.00 
3,892.00 
244,256.00 
2,823.00 
7,200.00 

6,816.82 
4,283.91 
2,487.72 

458.80 
40.00 

600.00 

.60 
1.90 
1.90 

.35 
8.00 
1.50 
1.60 

60.00 
24.00 
26.00 

:1S» 

600.00 

Excavation: 

Earth oublo  yards.. 

Hardpan do 

Book do.... 

Embankment do — 

Concrete do — 

Stone  ballast  in  cribs  . . .  do. . . . 
Stone  paving. .  .square  yards. . 
Timber 

For  cribs,  Class  A . .  .do. . . . 
For  cribs,  Class  B . .  .do. . . . 
Bolts: 

Drift pounds.. 

Screw do — 

11,861 
1,816 
1,562 
9,780 

80,682 
1,882 
6,000 

106,272 
142,797 
82,924 

16,110 
1,000 

7,116.60 
2,500.40 
2,048.80 
8,405.50 
244,256.00 
2, 823. 00 
9,600.00 

6.816.82 
8,407.13 
2,156.02 

628.85 
40.00 

Total 

202,221.24 

801,410.26 

285, 618. 62 

a  States  over  his  signature  that  he  bids  M  a  wholes  sttA  does  not  bind  himself  to  accept  any  partiou' 
lar  look  and  dam. 
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Abstract  of  proposals  for  building  Locks  and  Dams  Nos,  10  to  16,  inclusive,  in  ths  ifofum- 
gahela  River  at  and  above  Morgantown,  W.  Va.,  etc. — Continued. 


MaterialB. 


Quanti- 
ties. 


4.— J.  W.  Homiiftn 
&  Co.,  Philadel- 
phia, Pa.  a 


Rate.      AiQoant. 


6 ^MoArthar  Bros. 

Co.,  Chicago,  111. 


Rate. 


Amount. 


6.— Isaac  T. 
Brown,  New 
York.N.Y. 


Kate.    Amoimt. 


LOOKS  AND  DAMS  NOS.  10  AND  11. 


Grii  bbins  and  clearing 

£xcavation : 

Earth cubic  3'ard8. . 

Hardpan do — 

Kock do 

Bmbankment do — 

Coil  Crete do — 

Stone  ballast  in  cribs do — 

Stone  paving.,  .square  yards. . 

Timber: 

For  gates,  spars,  quoins, 

and  sills ft^tB.M... 

For  cribs,  Clu8s  A. .  .do 

For  cribs.  Class  B ...  do — 

Bolts: 

Drift pounds.. 

Screw do — 


36,549 

100 

3,742 

4,734 

35,955 
1,572 
4,806 


105,  272 
i;i5.907 
77, 322 

13, 833 
1,000 


$100.00 

.50 
.50 
2.00 
.40 
6.00 
1.50 
1.50 


53.00 
83.00 
34.00 


.03 


$100.00 

18,274.50 
50.00 
7,484.00 
1,893.60 
215, 730.  UO 
2,358.00 
7,209.00 


6,579.42 
4,484.93 
2, 628. 95 

414.99 
3U.00 


$3,000.00 

1.60 
2.20 
4.00 
1.00 
5.50 
2.25 
2.50 


60.00 
25.00 
28.00 

.03 
.04 


$3,000.00 

58, 478. 40 
220.00 
14, 968. 00 
4,734.00 
197,752.50 
3,537.00 
12, 015. 00 


6,316.32 
8,397.68 
2.165.02 

414.09 
40.00 


$200.00 

1.00 
1.00 
1.00 
.30 
7.00 
1.40 
1.75 


60.00 
60.00 
30.00 


.02t 
.04 


$200.00 

36.549.00 
100.00 
3, 742. 00 
1,420.20 
251,685.00 
2,200.80 
8,410.50 


5,263.60 
6, 795. 35 
2, 319. 66 

345.83 
40.00 


Total. 


.1  266,237.39 


307, 038. 91 


319.071.94 


LOCKS  AND  DAMS  NOS.  12  AND  13. 


Gmbbinje;  and  clearing 

Excavation : 

£art  h cubic  yards . 

Hardpan do... 

Rock do... 

Embankment do. . . 

Concrete do. .  . 

Stone  ballast  in  cribs do. . . 

Stone  paving. .  .square  yards. 
Timber: 


For  gates,  spars,  quoinH, 

and  sills leet  B.M.. 

For  cribs,  Class  A . .  .do. . . 
For  cribs,  Chu>s  B . . .  do. . . 
Bolts: 

Drift pounds. 

Screw do... 


4,900 
4,048 
2,830 
9,827 
31,278 
1. 829 
5.575 


105, 272 
140,  727 
82, 924 

15.442 
1,000 


100.00 

.50 
.50 
2.00 
.40 
5.85 
1.50 
1.50 


53.00 
33.  UO 
34.00 

.03 
.03 


Total.. 


100.00 

2,450.00 
2, 024. 00 
5.  (560.  00 
3, 9:{0. 80 
182, 070. 30 
2, 743. 50 
8,  362. 50 


5,579.42 
4, 043. 99 
2, 819. 42 

463.26 
30.00 


221,783.19 


LOOKS  AND  DAMS  NOS.  14  AND  15. 


Grubbing  and  clearing , 

Excavation : 

Earth cubic  yards . . 

Hardpan do 

Rock do 

Embankment do 

Concrete do 

Stone  ballast  in  cribs do 

Stone  paving... square  yards.. 

Timber: 

For  gates,  spars,  quoins, 

and  sills leet  B.  M. . , 

For  cribs.  Class  A. .  .do 

For  cribs,  Class  B. .  .do. . . 

Bolts: 

Drift...: pounds.. 

Screw do... 


11,861 
1,316 
1, 552 
9,730 

30, 532 
1,882 
6,000 


105, 272 
142, 797 
82,024 

15, 110 
1,000 


100.00 

.50 
.50 
2.00 
.40 
6.00 
1.50 
1.50 


53.00 
33.00 
34.00 

.03 
.03 


Total.. 


100.00 

5,930.50 
658.00 
3, 104. 00 
3, 8!>2. 00 
183,192  00 
2, 823. 00 
9, 000. 00 


5,579.42 
4, 712. 30 
2,819.42 

453. 30 
30.00 


222, 203. 94 


3.000.00 

1.60 
2.60 
5.00 
1.00 
6.00 
2.40 
2.50 


60.00 
25.00 
28.00 

.03 

.04 


3,000.00 

1.60 
2.60 
5.50 
1.00 
5.50 
2.25 
2.50 


60.00 
25.00 
28.00 

.03 
.04 


8,000.00 

7.840.00 
10. 524. 80 
14, 150. 00 

9,827.00 
187,668.00 

4,389.60 
13,937.50 


6,316.32 
3,518.18 
2, 321. 87 

463.26 

40.00 


200.00 

1.00 
1.00 
1.00 
.30 
7.00 
1.40 
1.75 


60.00 
50.00 
30.00 


.02i 
.04 


200.00 

4,000.00 
4,048.00 
2,830.00 
2, 948. 10 
218,946.00 
2,560.60 
9,756.25 


5,263.60 
7, 036. 35 
2,487.72 

386.05 
40.00 


263, 996. 53 


261,402.67 


3,000.00 

18,977.60 
3, 421. 60 
8, 536. 00 
9,  730.  00 
167, 926. 00 
4,234.50 
16,000.00 


6,316.32 
3, 560. 03 
2, 321. 87 

453.30 
40.00 


200.00 

1.00 
1.00 
1.00 
.30 
7.00 
1.40 
1.76 


50.00 
50.00 
30.00 


.02^ 
.04 


200.00 

11, 861. 00 
1, 316. 00 
1,552.00 
2.919.00 
213,724.00 
2,634.80 

10,500.00 


5, 263. 60 
7, 139. 85 
2,487.72 

377.76 
40.00 


243, 527. 12 


260,015.72 


a  Offers  to  make  price  on  concrete  $5.70  per  cubic  yard  if  awarded  all  six  dams. 
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Abstract  of  proposals  far  building  Looks  and  Damu  Nos.  10  to  IS,  inolusive,  in  ih§  Mtmaih 
gahela  Bioer  at  and  above  Morgantown,  W,  Va,,  6k).---€o]itixin6d. 


MatoriAU. 

Quanti- 
ties. 

7 — John  J .  Sblpman, 
Washington,  D.  C. 

8.^Tlie   Houston 
Construction 
Co.,  Philadel. 
phla,Pa. 

».~Heldmal0r& 

Bate. 

Amount. 

Bate. 

Amount. 

Bate. 

Amount. 

LOCKS  AND  DAMB  NOS.  10  AND  lU 

Grubbiiiff  and  dearinff . .  -r . . . . . 

$200.00 

.40 
.90 
2.25 
.85 
6.00 
1.50 
1.85 

75.00 
80.00 
87.00 

.05 
.05 

«200.00 

14,610.60 
90.00 
8,419.50 
1,656.90 
215, 780. 00 
2,358.00 
8,89L10 

7,896.40 
4,077.21 
2,860.91 

091.66 
50.00 

1200.00 

.42 
1.20 
L20 

.80 
5.86 
1.25 
2.80 

00.00 
83.00 
85.00 

.08 
.03 

$200.00 

15.350.66 
120.00 

Excaration : 

Earth cubic  yards. . 

Uardpan do 

Rock do.... 

80,540 

100 

3,742 

4,734 

35,055 
1,672 
4,806 

105, 272 
135,907 
77,822 

18,833 
1,000 

4.400.40 

1,420.20 

210,836.75 

1,905.00 

RmliAiikniAnt An 

CoQcreto do.... 

BIOQe  ballast  in  cribs . .  .do. . . . 

Stone  paving. .  .square  yards. . 
Timber: 

Per  gates,  spars,  quoins, 
and  sills feet  B.  M . . 

11.058.80 

6.816.82 
4,484.08 

For  cribs,  Class  A. .  .do. . . . 

For  cribs.  Class  B . .  .do 

Bolts-t 

Drift pounds.. 

Screw.. ........ .....do.... 

2.706.27 
414.99 

80  00 

Total 

267,540.27 

258,889.24 

LOCKS  AKD  DAKS  NOS.  12  AND  13. 

Grubbing  and  clearing 

200.00 

.88 
.00 
LOO 
.83 
5.87 
1.27 
2.10 

75.00 
34.00 
34.50 

.05 
.05 

200.00 

1,862.00 
8,643.20 
4,528.00 
8,242.91 
183,601.86 
2,322.83 
U.  707. 60 

7.885.40 
4,784.72 
2,860.88 

772.10 
fiO.00 

800.00 

'  .45 
1.10 
L20 
.85 
6.15 
L32 
2.30 

63.00 
35.00 
86.50 

.03 
.03 

800.00 

Excavation: 

Earth cubic  yards. . 

Hardpan do.... 

RockVlT. do.... 

4,900 
4,048 
2,830 
9,827 
31.278 
1,829 
5,575 

105,272 
140.727 
82,924 

15,442 
1,000 

2,306.00 
4,452.80 

8,396.00 

Embankment...... .do.... 

8,439.45 

Concrete do. . . . 

192,350.70 

Stone  ballast  in  cribs  ..  .do.... 

2,414  28 

Stone  paving. . .  square  yards . . 
Timber: 

For  gates,  spars,  quoins, 
and  sills..  fTfeetB.  M.. 

12.823.50 
6,632.14 

For  cribs,  Class  A. .  .do. . . . 

4,925.45 

For  cribs,  Class  B. .  .do 

3,026.73 

Bolts: 

Drift pounds.. 

Screw... ............do.... 

468.26 
80.00 

Total 

227,47L40 

236,467.81 

LOCKS  AND  DAHS  NOS.  14  AND  15. 

Grubbing  and  clearing 

$8,000.00 

3.50 
3.50 
3.50 
.20 
8.00 
1.60 
1.25 

100.00 
40.00 
40.00 

.08 
.03 

18,000.00 

41,518.50 
4.606.00 
6.432.00 
1,946.00 
244,266.00 
2,823.00 
7,500.00 

10,527.20 
fi,71L88 
8,316.96 

453.80 
30.00 

200.00 

.88 
.90 
1.70 
.35 
6.00 
1.25 
1.85 

70.00 
33.00 
87.00 

.05 
.05 

200.00 

4,507.18 
1.184.40 
2,638.40 
3,406.60 
183.192.00 
2, 362. 50 
11,100.00 

7,869.04 
4>712.80 
8,068.10 

755.60 
50.00 

200.00 

.42 
1. 10 
1.30 

.87 
5.86 
1.20 
2.80 

63.00 
35.00 
86.50 

.03 
.03 

300.00 

Excavation: 

Earth cubic  yards. . 

Hardpan do 

Rock do.... 

Embankment do 

Concrete do 

Stone  ballast  in  cribs  . .  .do. . . . 
Stone  paving. . .square  yai'ds. . 
Timber: 

Fur  gates,  spars,  quoins, 
aiidsills...\7feetB.  M.. 

For  cribs,  Class  A . . .  do. . . . 

Fur  cribs,  Class  B. .  .do. . . . 
Bolts: 

Drift ponnds.. 

Screw do — 

11,861 
1.316 
1,652 
9, 7  JO 

30,532 
1.882 
6.0U0 

105.272 
142, 797 
82,924 

15,110 
1,000 

4.081.68 
1,447.60 
2,017.60 
8.600L10 
178,613.30 
2,258.40 
13,800.00 

6,682.14 
4,997.90 
8,026.78 

453.80 
30.00 

Total 

1 

834,115.84 

224.535.01 

222.057.50 

1 
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Ahstraet  of  proposals  for  building  Locks  and  Dams  Nos.  tO  %o  15,  intHutive,  in  ike  Monoid 
gdhela  River  at  and  above  Morgantown,  JV,  Va.,  etc, — Continued. 


Materials. 

Quanti- 
tiea. 

10.-TheT.A.Gfl. 
leapie  Co.,  Pitts- 
burg, Pa. 

ll.-Jaoob  Friday 
A  Sena,    Pitta- 
burg,  Pa. 

]  2.— Sweeny,  Hous- 
ton ft  Bowman 
Bros.,  Pittsburg. 

Bate. 

Amount. 

Bate. 

Amount. 

Bate. 

Amount. 

UOCKBJOm  DAMB  NOB.  10  AlVD  11. 

Gmbbin  g  and  clearing 

9200.00 

.25 
.70 
1.25 
.26 
5.75 
1.60 
1.75 

50.00 
29.60 
84.60 

.02 
.02J 

9200.00 

9,187.25 
70.00 
4,677.60 
1,183.60 
206,741.25 
2,858.00 
8.410.60 

5,268.60 

4,009.26 
2,667.61 

276.66 
25.00 

9400.00 

.60 
1.00 
8.00 

.85 
6.76 
1.35 
L50 

60.00 
25.00 
85.00 

.08 

.04 

9400.00 

18,274.50 
100.00 
11,226.00 
1,656.90 
206,741.25 
2,122.20 
7,209.00 

6.268.60 
8.397.68 
2,706.27 

414.09 
40.00 

Excavation: 

Earth cubic  yards.. 

Hardpan do — 

Rock do.... 

36,549 

100 

8,742 

4,734 

35,056 

1,572 

4,806 

105.272 
135,907 
77,322 

18,838 
1,000 

Embankmont .....--  do 

Concrete do. ... 

Stone  ballast  in  cribs ...  do 

Htone  paving.,  .square  yards.. 
Timber: 

For  gates,  spars,  quoins, 
and  sills.. :.. feet  B.M.. 

For  cribs,  Class  A . .  .do. . . . 
For  cribs,  Class  B. . .do 

Bolts: 

Drift ....pounds.. 

Total 

245,020.18 

259,562.39 

" 

JJOCKBAXDDAMB  N06. 12  AHD  13. 
Grabbing  and  clearing 

200.00 

.40 
.70 
L25 
.25 
6.75 
1.60 
1.75 

60.00 
29.50 
84.60 

.03 
.02^ 

200.00 

1,960.00. 
2,833.60 
3, 537. 60 
2,456.75 
179,84^50 
2.743.60 
0,756.25 

5,263.60 
4,161.45 
2,860.88 

808.84 
25.00 

400.00 

.50 
1.00 
8.00 

.35 
6.95 
1.85 
1.60 

60.00 
25.00 
36.00 

.03 
.04 

400.00 

2.450.00 
4,048.00 
8,490.00 
3,439.46 
186, 104. 10 
2,409.15 
8,862.60 

6,263.60 
3,518.18 
2,902.34 

463.26 
40.00 

93,000.00 

.88 
1.63 
2.00 

.38 
6.31 
2.25 
1.89 

65.00 
86.00 
40.00 

.06 
.07 

1,862.00 
6,608.24 
5,660.00 
8. 734. 26 

197,364.18 
4,115.25 

10.536.75 

5,789.96 
4.925.45 
8,316.96 

772.10 
70.00 

Excavation: 

Earth cubic  yards.. 

Hardpan do.... 

Rock do.... 

Embankment do  — 

Concrete do 

Stone  ballast  in  cribs  . . . do. . . . 
Stone  paving. .  .square  yards. . 
Timber: 

For  gates,  spars,  quoins, 
an<r  sills fHetB.M.. 

For  cribs,  Class  A. .  .do. . . . 

For  cribs,  Chiss  B . .  .do. . . . 
Bolts: 

Drift pounds.. 

Screw do 

4,900 
4,048 
2,830 
9,827 
31,278 
1,829 
6.576 

105,272 
140.727 
82,924 

15,442 
1,000 

Total 

215,945.87 

227.950.58 

247,745.15 

LOCKS  A2n>  DAUB  N08. 14  AND  15. 

Grubbing  and  clearing 

200.00 

.40 
.70 
1.25 
.25 
5.75 
1.50 
1.75 

50.00 
29.50 
34.60 

.02 
.024 

200.00 

4,744.40 
921.20 
1,940.00 
2,432.50 
175, 559. 00 
2,823.00 
10,500.00 

5,268.00 
4,212.51 
2,860.88 

802.20 
25.00 

400.00 

.50 
LOO 
8.00 

.35 
6.96 
1.35 
1.50 

60.00 
25.00 
85.00 

.08 

.04 

400.00 

5,930.60 
1,316.00 
4.656.00 
3,405.50 
181,665.40 
2, 540. 70 
9,000.00 

5.268.60 
8.560.93 
2,902.34 

453.30 
40.00 

8,000.00 

.40 
1.63 
2.00 

.40 
6.46 
2.25 
1.89 

65.00 
86.00 
40.00 

.05 
.07 

8,000.00 

4,744.40 
2,145.08 
3.104.00 
3, 802. 00 
197,2:i6.72 
4, 234. 60 
11,340.00 

5,789.96 
4,997.90 
8,316.96 

755.50 
70.00 

Excavation: 

Earth cubic  yards. . 

Hardpan do 

Bock do 

Embankment do 

Concrete do.... 

Stone  ballast  in  cribs  . .  .do. . . . 
Stone  paving. . .  square  yards .  - 
Timber: 

For  gates,  spars,  quoins, 
and  sills feeiB.M.. 

For  cribs.  Class  A . . .  do. . . . 

For  cribs.  Class  B. .  .do. . . . 
Bolts: 

Drift pounds.. 

Screw do 

11,861 
1,316 
1.552 
9,730 

80,  532 
1,882 
6,000 

105,272 
142, 797 
82,924 

15,110 
1,000 

Total 

211,784.29 



221,143.27 

244,627.02 
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Abstract  of  proposals  far  building  Lochs  and  Dams  Nos.  10  to  15,  incluHve,  in  the  Monon- 
gahela  River  at  and  above  Morgantoton,  W,  Va.,  dto. — Continued. 


Materials. 


LOCKS  AXD  DAMS  NOS.  10  AND  11. 


GmbblngandoleariDg 

Excavation: 

Earth cubic  yards.. 

Hardpan do 

Hock do.... 

Embankment do.... 

Concrete do.... 

Stone  ballast  in  cribs do — 

Stone  paving square  yards.. 

Timber: 

For  sates,   spars,  quoins,  and  sills,  feet 


B. 


For  cribs,  class  A feet  B.M., 

For  cribs.  Class  B do... 

Bolts: 

Drift , pounds., 

Screw do... 


Total. 


LOCKS  AND  DAMS  NOS.  12  AND  13. 


Grubbinsand  clearing 

Excavation : 

Earth cubic  yards.. 

Hardpan do..., 

Kock do..., 

Embankment do — 

Concrete do — 

Stone  ballast  in  cribs do ... , 

Stone  paving square  yards.. 

Timber: 

For  gates,  spars,  quoins,  and  sills,  feet 


For  cribs,  Class  A feetB.M. 

For  cribs.  Class  B do... 

Bolts: 

Drift pounds.. 

Screw do... 


Total. 


LOCKS  AND  DAMS  NOS.  14  AND  15. 


Grubbini^  and  clearing , 

Excavation : 

Earth cubic  yards.. 

Hardpan do — 

Rock do.... 

Embankment do.... 

Concrete do 

Stone  ballast  in  cribs do 

Stone  paving square  yards.. 

Timber: 

For  gates,   spars,  quoins,  and  sills,  feet 

For  cribs.  Class  A feetB.M.. 

For  cribs.  Class B do... 

Bolts: 

Drift pounds.. 

Screw do 

Total 


Qnanti- 
Ues. 


86,S4Q 

100 

3,742 

4,734 

85,955 
1,572 
4,806 


105,272 
135,907 
77,322 

13,833 
1,000 


4,900 
4,048 
2,830 
9.827 
31.278 
1,829 
5,575 


105,272 
140, 727 
82,924 

15,442 
1,000 


11,861 
1,316 
1,652 
9,730 

30, 532 
1,882 
6,000 


105.272 
142,797 
82,924 

15, 110 
1,000 


18.->Wm.  E.  Hingston 
&  F.  M.  Sylvester. 
Buffido-N.Y. 


Bate.       Amount. 


$ioaoo 

.45 

1.40 
2.00 
.30 
6.70 
1.50 
1.50 


65.00 
30.00 
35.00 


.03^ 
.04 


200.00 

.50 
1.20 
2.00 

.35 
5.70 
2.00 
2.00 


65.00 
30.00 
35.00 


.03) 
.04 


200.00 

.45 
1.20 
2.00 

.35 
6.70 
2.00 
2.00 


65.00 
80.00 
85.00 


.03) 
.04 


$100.00 

16,447.06 
140.00 
7,484.00 
1.420.20 
204, 943. 50 
2,358.00 
7,200.00 


6,842.68 
4,077.21 
2,7C6.27 

484.16 
40.00 


254,252.07 


200.00 

2,450.00 
4,857.60 
6,660.00 
3,439.45 
178. 284. 60 
3.658.00 
11.150.00 


6,842.68 
4,221.81 
2,902.84 

540.47 
40.00 


224,246.95 


200.00 

5,837.45 
1,679.20 
8,104.00 
3,405.50 
174,032.40 
8, 764. 00 
12,000.00 


6.842.68 
4,283.91 
2,902.34 

528.85 
40.00 


218,020.33 


14.— C.  I.  McDonald, 
Pitteborg,  Pa. 


Bate.       Amount. 


$100.00 

.38i 
.60 
.80 
.85 
5.00 
1.09 
.75 


50.00 
18.00 
28.00 


.021 
.03) 


100.00 

.46 

.60 
1.00 

.35 
5.25 
1.09 

.75 


60.00 
18.00 
23.00 


100.00 

.55 

.60 
1.15 

.85 
5.50 
1.09 

.75 


60.00 
18.00 
23.00 


.05^ 
.03* 


$100.00 

12,183.00 
60.00 
2,903.00 
1,656.90 
179,775.00 
1,713.48 
8,604.50 


6»263.60 
2,446.33 
1,778.41 

380.41 
35.00 


211, 900. 23 


100.00 

2,205.00 
2,428.80 
2,830.00 
3,439.45 
164,209.50 
1,993.61 
4,18L25 


5,263.00 
2,533.09 
1,907.25 

424.66 
85.00 


191,561.21 


100.00 

6,523.56 
789.60 
1,784.80 
8,405.50 
167,926.00 
2,0SL38 
4,600.00 


5,263.60 
2,570.85 
1,907.25 

415.68 
35.00 


197,272.66 
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Jhsiraei  of  proposals  far  Imilding  Locks  and  Dams  Nos.  10  to  15,  inclusirSf  in  theMonon^ 
gahela  River  at  and  above  Morgantown,  W,  Va.,  etc. — Continued. 

SUMMABY  OF  ITEMIZED  ABSTRACT. 


No. 


Kame  and  address. 


Lock  and  dame  Nos.— > 


10  and  11.     12  and  13.     14  and  15. 


Jomph  J.  Chnrch vard,  BnlTalo,  N.  Y.  a. , 

L  V.  Hoag,  jr.,  Pittabarg,  Pa 

Jntte  &,  Foley  Co.,  Pittsburff.  Pa 


J.  W.  UofEtoan  &  Co.,  Philadelphia,  Pa.  5 

McArthnr  Brothers  Co.,  Chicago,  111 

Isaac  T.Brown,  New  York,  N.Y 

John  J.  Shiproan,  WashinfTton,  D.  C , 

The  Houston  Constmction  Co.,  Pniladelphia,  Pa 

Heldmaier  &  Neu,  Chicago.  HI 

The  T.  A.  Gillespie  Co.,  Pittsburg,  Pa 

Jacob  Friday  &  Sons,  Pittsbnre,  Pa , 

Sweeney,  Houston  A  Bowman  Bros.,  PittHbnrg.  Pa 

WiUiam  E.  Hingston  and  F.  H.  Sylvester,  Buffalo,  N.  Y. 
C.L  McDonald,  Pittsburg,  Pa 


1287, 
850, 
843, 
266, 
807, 
319, 


626.04 
092.28 
732.28 
237.39 
1.91 
071.94 


$207,067.83 
300,654.71 
296,571.14 
221. 783. 10 
263,906.53 
261,402.67 


267, 
258, 
245, 
259, 


540.27 
889.24 
020.13 
552.39 


254, 
211, 


252.07 
090.28 


227,471.40 
236, 467. 31 
215,045.87 
227,050.58 
247,745.16 
224,246.95 
101,551.21 


$202,221.24 
301,410.25 
285.618.62 
222.293.04 
243, 527. 12 
200,015.72 
334,115.84 
224, 535. 01 
222,057.50 
211,784.29 
221. 143. 27 
244,627.02 
218.020.33 
197,272.56 


a  States  OTsr  his  signature  that  he  bids  as  a  whole  and  does  not  bind  himself  to  aooept  any  partfen- 
lar  lock  and  dam. 
b  Oflers  to  make  price  on  concrete  $5.70  per  cubic  yard  if  awarded  all  six  dams. 


dmiract  in  foree  during  fiscal  year  ending  June  SO,  1893, 


For- 

Date  of— 

No. 

Approval. 

Beginning 
work. 

Expiration. 

1 

C.  I.  McDonald, 
Pittsburg,  Pa. 

Locks  and  dams  Nos. 
10-15,  on  Mononga* 
helaBiver. 

Dec    9,1897 

Apr.  12, 1898 

Four    years   fkom   ac- 
quirement   of   nei'es- 
sary  lands. 

COMMERCIAL  STATISTICS. 


Two  daily  linoH  of  packets  ran  from  PittBbnrji:  to  Morgantown.    A  towboat  and  a 
steam  tug  work  for  a  sawmill  in  Pool  8,  or  do  jobbing,  generally  in  Pools  8  and  9. 

Comparative  statement  of  commerce  thnt  passed  threugh  United  States  Locks  Nos.  8  and  9 

for  the  past  six  years. 


Year. 


Passengers.      Freight      Passengers.      Freight 


Lock  No.  8. 


Lock  No.  9. 


1892  (calendar  year) 

1893  (calendar  year) 

1894  (calendar  year) 

1895  (calendar  year) 

1896  (calendar  year) 
1896  (flsoal  year)... 


Number, 
18,668 
24,534 
18,610 
15, 107 
11,006 
29,124 


Tons. 

20.769.69 

17, 587. 11 

24.328.55 

19,825.99 

31,722.22 

64,138.00 


Number. 
17,932 
23,932 
16,968 
11,459 
11,296 
26,428 


Ton*. 
20,  (M4. 45 
19.426.83 
17, 134. 10 
10, 758. 62 
13.734.95 
33,543.00 
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Bench  marJcn,  leveling  of  1897,  hy  T,  K  Lucas,  under  auperriHon  of  Assistant  Engineer 
Philip  Golay,  Uoult's  mill  to  near  head  of  river, 

[Aumned  datam  Is  mean  tidal  level  at  Sandy  Hook,  N.  J.,  obtained  br  means  of  railroad  levelii 
oonnected  witJi  prinOii>al  bench  of  rennsylvania  Kailroad  at  uniontown.  Pa.] 


EleTft- 
tion. 


Bench. 


859.599 

87:i.507 
885.474 

899.681 
844.810 
886.598 

882.516 
880.083 
887.728 
884.479 
868.719 
885.630 
887.678 

884.746 
885.350 

859. 6B6 
884.680 


Railroad  spike  in  sycamore,  riirht  bank,  near  below  Honlt's  mill. 
Railroad  spike  in  onestnut,  right  bank,  near  above  Aurora  Mine. 
Northeast  comer,  center  pier,  railroad  bridge  across  river  below  Fairmont.     B.  If.,  cut. 

Bottom  of  bridse  same  elevation. 
West  comer,  brioge  seat,  northwest  abutment,  Fairmont  Suspension  Bridge. 
Zero  of  river  gage,  Fairmont,  "W.  Va. 
Extreme  soatowest  or  upper  comer,  bridge  seat,  north  abntroent,  Baltimore  and  Ohio  R.  K. 

bridge  above  Fairmont.    B.  M.,  cat.    ^ttom  of  bridge  same  elevation. 
East  comer,  north  abntment  New  England  B.  R.  bridge.    B.  M.,  cut. 
Bottom  of  New  England  K.  B.  bridge. 

Highest  point  on  lower  wall  of  abutment,  Honsacker  Bridge,  left  side  of  river.    B.  M.,  cut 
Bottom  of  Honsacker  Bridge. 

Railroad  spike  in  walnut  below  railroad,  left  bank,  upper  end  of  coke  ovens,  Watson  Minos. 
Railroad  spike  in  sycamore,  above  railroad,  Gaston  Station. 
Southeast  comer,  center  pier,  M onongahela  River  railroad  bridge.    B.  M.,  cut.    Bottom  of 

bridge  same  elevation. 
Railroad  spike  in  chestnut  about  one-fourth  mile  above  Thompson,  right  bank,  below  milrosd. 
Point  on  upper  wall,  railroad  culvert,  lower  end  of  railroad  curve  and  cut  near  below  White 

Rook.    6.  M.,  out. 


Railroad  spike  in  sycamore,  head  of  ripple  below  Monongah,  right  shore. 
South  corner,  northeast  pier,  railroad  oridge,  Bootlis  Creek,  Monongah. 


B.  M.,  cut 


GG  2. 

OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  MONONGAHELA  RIVER, 
WEST  VIRGINIA  AND  PENNSYLVANIA. 

Under  aathority  of  the  river  and  harbor  act  of  1896  the  United  States 
acqnired,  near  the  beginning  of  the  year,  the  property  and  appurte- 
nances of  the  Monongahela  Navigation  Company.  The  property 
inclndes  seven  dams  and  sets  of  locks,  which  make  slack  water  from 
near  the  month  of  the  river  at  Pittsburg  to  Lock  No.  8.  Locks  Nos.  1, 
2,  3,  and  4  are  doable  locks,  each  set  consisting  of  one  large  lock 
and  one  small  lock;  Locks  Nos.  5, 6,  and  7  are  single  and  small  locks. 
A  history  of  the  purchased  slack- water  system  and  an  estimate  of  cost 
of  its  enlargement  and  improvement  for  affording  adequate  accom- 
modation to  a  large  and  growing  traffic  are  given  in  the  last  annual 
report,  and  may  be  found  on  pages  2412-2424  of  the  Report  of  the  Chief 
of  Engineers  for  that  year.  The  traffic  of  the  river  is  restricted  and 
hampered  by  insufficient  capacity  at  the  locks  and  in  the  channels. 

Effort  was  made  during  the  year  to  lay  down  and  define  an  extension 
of  harbor  lines  upstream  from  their  present  end  at  the  railroad  bridge 
at  Homestead  to  McEeesport,  the  mouth  of  the  Youghiogheny,  a  river 
distance  of  about  7  miles.  This  has  proved  a  laborious  task  from 
numerous  conflicting  interests  and  the  condition  that  the  work  should 
be  done  without  expense  to  the  United  States. 

The  abolition  of  lock  tolls  has  been  followed  by  a  marked  increase  of 
traffic,  especially  in  packet  and  excursion  business  and  transportation 
of  coal  for  local  consumption. 

Locks  8  and  9  were  operated  from  the  first  of  the  year,  and  Locks  1, 
2,  3,  4,  5,  6,  and  7,  from  July  7,  on  which  date  the  properties  of  the 
Monongahela  Navigation  Company  were  transferred  to  the  United 
States. 
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The  number  of  monthly  lockages  of  vessels  was  as  follows: 


1897. 

Dam. 

I. 

2. 

8. 

4. 

6. 

6. 

7. 

8. 

0. 

July 

1,683 
1, 430 
1,426 
1,459 
1,687 
2,711 

1,791 
1,569 
1,815 
2.099 
2,244 
1.692 

1,497 
1,090 
1,252 
1.500 
1,842 
2,543 

1,842 
1,593 
1,868 
1,998 
2.154 
1,823 

834 
504 
708 
955 
1,275 
1,566 

1,227 
1,164 
1,310 
1,246 
1, 365 
1,302 

680 

411 

783 

1,038 

1.364 

l.ttJO 

1,165 
1,060 
1,261 
1, 237 
1,240 
1,284 

367 
440 
401 
334 
277 
273 

195 
236 
298 
334 
842 
371 

140 
218 
222 
186 
145 
166 

183 
83 
132 
178 
164 
194 

155 
209 
193 
197 
142 
123 

92 
63 
97 
147 
143 
167 

202 

269 
272 

aw 

180 
150 

101 
77 
113 
187 
182 
274 

152 

A  nirnut      --.r..» --r  ,-,-- 

197 

September 

October 

182 
181 

Norember. 

164 

December 

123 

1898. 
JftDaftry. .................. 

97 

FebruRry  .r,...- ,-r--x 

63 

March 

94 

Auril 

141 

^::::::  :          . 

160 

jSeii" :;::;:;:::::::": 

212 

Total 

21,606 

21,002 

13,455 

13,173 

3.868 

1,961 

1,728 

2,346 

1,756 

The  locks  were  temporarily  closed  to  navigation  and  for  reasons  as 
follows: 


Looks. 

Repairs 

or 
leakage. 

Acd. 
dents. 

Floods. 

Ice. 

Total 
time. 

No.  of 
times. 

■*.▼    <  fLarire  .-... 

d.   h.  m. 

1    11    40 
10      0 

d.  h.  m. 

d.  h.    m. 
6      7      0 

6  7      0 
4    20    20 
4    20    20 
2    22      0 
2    22      0 

1  5    30 
,11      6      0 

2  8    20 
2    14      0 

7  10      0 
14      6 
9      8      0 

d.    h.  m. 

d.   h.    m. 
6    18    40 
6    17      0 

5  3    20 
4    20    20 

6  10      0 
46    22      0 

6      9    42 
57      6      0 
12      5    20 
11    14      0 

17  13      0 
9      4      5 

18  8      0 

^^■MsmaT?:::.::.;:.-..:.::;:::: 

•vr    o  fLarse 

7      0 

^^•2{sm2i;::::;;.:;:....:.:.::: 

VT    A  rLarffC 

12      0 
a44     0      0 

8     0     0 

^<••Mattl^."^;......■.■..::::' 

my^  A  /Laree 

4    12 

5  0     0 

6  0     0 
9      0      0 
9      0      0 
9      9      0 

8  0      0 

9  0      0 

NO-*|sm«lf 

a41     0      0 
21      0 

Ka.6.. 

No.  6 

No.7 

18      0 

10 

Ko.8 

iro.9 

a  Low  water. 

The  following  were  the  principal  repairs  made  to  the  structures  and 
works  done  for  maintenance  of  channel: 

Loch  and  Dam  No.  i,  Pittsburg. — Two  boilers  used  for  generating 
power  to  operate  lock  gates  and  389  feet  of  exposed  steam  pipe  were 
covered  with  dolomite  sectional  covering.  A  tight  board  fence  285 
feet  in  length  was  constructed  around  the  lock  land.  A  shelter  house 
for  lock  hands  was  built  on  the  river  wall,  taking  the  place  of  a  similar 
structure  destroyed  by  a  flood  in  1896.  A  coal  bin  with  wagon-door 
entrance  at  Second  avenue  was  provided  in  rear  of  boiler  house. 
Bepairs  were  made  to  engine-room  floor  on  land  wall  and  to  lockmaster's 
dwelling,  the  latter  comprising  a  number  of  new  window  sashes,  paint- 
ing, plastering,  and  plumbing  work.  New  chain  spools  connected  with 
machinery  of  lower  large  gate  on  land  wall  was  put  in  place.  New 
cast-iron  hood  on  the  heel  post  of  one  of  the  gates  of  the  small  lock  to 
which  the  suspension  bars  are  attached  was  put  in  place  of  a  broken 
one.  New  anchorage  iron  for  one  of  the  upper  gates  of  the  large  lock 
was  substituted  for  a  damaged  one.  Several  sections  of  Scinch  defect- 
ive shafting  on  middle  wall  were  replaced  with  4inch  shafting.  One 
section  of  ^inch  shafting  on  land  wall  and  expansion  coupling  were 
taken  out  and  replaced  with  new  shaft  and  coupling. 
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In  August,  in  order  to  pass  tbe  new  and  large  Ohio  Eiver  towboat 
Harry  Brown  through  the  large  lock,  the  steamer  being  too  long  for  the 
chamber  Within  gates,  a  tight  bulkhead  was  placed  at  the  head  wall  of 
the  lock  and  the  boat  locked.  The  whole  time,  including  the  building 
and  removal  of  the  bulkhead,  was  eleven  hours  and  forty  minutes.  The 
towboat  was  built  above  the  dam,  where  all  the  boat  yards  of  this 
vicinity  are  located. 

A  considerable  amount  of  dredging  work  wa«  necessary  both  above 
and  below  the  locks  to  maintain  the  channel  depths  in  the  approaches. 
The  extent  of  this  work  is  given  under  tbe  bead  of  dredging. 

Throughout  the  summer  and  fall  flasbboards  were  maintained  on  the 
dam,  adding  fully  2  feet  to  the  available  depth  of  Pool  No.  1  and  in  Lock 
2,  which  throughout  the  season,  excepting  for  brief  periods,  was  kept 
at  8  feet  or  over. 

Lock  and  Bam  No.  J2j  Port  Perry. — About  one-third  of  the  crib  out- 
side of  the  river  wall  of  the  small  lock  was  taken  down  and  rebuilt  from 
the  water  line  to  level  of  lock  wall  a  height  of  18  feet.    A  shelter  house 
for  lockmen  was  constructed  on  the  middle  wall  between  the  two  locks. 
The  old  and  much-decayed  crib,  extending  down  the  river  65  feet  from 
the  middle  wall  and  which  leaned  over  so  as  to  threaten  to  fall  and 
endanger  navigation,  was  removed,  that  portion  of  it  below  the  water 
line  requiring  the  use  of  a  dredge  boat.    In  November  work  was  com- 
menced in  repairing  and  raising  560  feet  of  the  lower  slope  of  the  dam, 
requiring  resheeting  and  much  ballast  stone,  but  after  about  50  feet  had 
been  completed  operations  were  suspended  on  account  of  high  water. 
Extensive  repairs  were  made  to  the  engine  house  on  the  middle  wall, 
and  the  coal  bin  attached  covered  with  a  new  roof  of  corrugated  iron. 
Three  of  the  eight  lock  gates  were  thrown  and  their  valves  repaired. 
New  beveled  gearing  was  placed  on  the  bottom  of  tbe  shaft  operated  by 
the  undershot  wheel  on  the  crest  of  the  dam  which  supplies  power  for 
operating  the  river- wall  gates  of  the  small  lock.    New  gate- suspension 
blocks  of  oak  were  placed  on  the  walls  for  lower  gates,  one  for  each  lock. 
The  upper  gates  of  both  locks  were  repaired  with  new  3-inch  oak  pro- 
tection sheeting,  and  otber  repairs  to  these  gates  made,  due  to  acci- 
dental damages  by  vessels.    The  crib  ice  breakers,  several  hundred 
yards  above  the  lock,  from  decay  and  neglect,  no  longer  serving  the 
purpose  of  deflecting  ice  and  drift  from  tbe  lock,  several  lines  of  piles 
were  driven  on  a  distance  of  171  feet  from  the  bank  and  well  braced 
together,  making  a  substantial  deflecting  dike.    The  flood  current  sets 
very  hard  toward  the  locks  at  this  place,  and  on  several  occasions  the 
office  building  on  tbe  middle  wall  has  been  carried  away  by  floating  ves- 
sels and  wreckage.    Flashboards  were  put  on  this  dam  the  same  as  at 
No.  1,  and  a  coal-boating  stage  maintained  in  the  second  pool  through- 
out most  of  the  period  of  the  dry  weather  of  tbe  summer  and  fall.    Tbe 
Youghiogheny  Kiver  enters  tbe  second  pool  3  miles  above  Dam  No.  2, 
and  it  is  seldom  that  a  surplus  of  water  is  not  found  flowing  over 
Dams  Nos.  1  and  2. 

During  May  and  June  tbe  approach  to  the  locks  from  below  was  con- 
fined, by  the  opening  in  the  false  work  of  tbe  Union  Railroad  Bridge  in 
progress  of  construction,  to  a  width  of  75  feet,  greatly  inconveniencing 
the  movement  of  coal  fleets. 

Lock  and  Dam  No,  3,  above  Elizabeth. — Extensive  repairs  were  made 
on  390  linear  feet  of  main  line  and  countersbafting,  power  capstans, 
friction  machinery,  and  turbine  on  the  land  wall  of  tbe  large  lock,  requir- 
ing several  weeks'  constant  work  of  tbe  repair  crew.  One  gate  at  the 
lower  end  of  the  large  lock  was  thrown  and  leakages  much  reduced  by 

Digitized  by  LnOOQlC 


APPENDIX   G  G REPORT   OF   MAJOR  POWELL.  2185 

inserting  new  bearings  in  the  wicket  boxes.  One  of  the  lower  gates  of 
the  small  lock  was  treated  in  the  same  manner.  The  position  of  a  power 
capstan  at  the  head  of  the  middle  wall  was  changed  several  feet  and  its 
gearing  overhanled.  The  lockmaster's  house  was  thoroughly  repaired 
inside,  several  walls  replastered,  and  new  window  sashes  furnished. 
During  the  winter  an  ice  gorge  formed  across  the  river  about  opposite 
the  lower  end  of  the  small  lock,  and  currents  from  beneatii  the  ice 
washed  a  great  deal  of  light  gravel  and  ashes  into  the  channel  below 
the  lock,  for  a  time  rendering  the  small  lock  useless  for  navigation  and 
necessitating  considerable  dredging.  Later  in  the  season  a  freshet 
caused  the  deposit  of  so  much  material  in  the  same  place  as  to  require 
a  second  removal  of  material.  It  is  contemplated  at  an  early  date  to 
slightly  raise  the  dam  at  the  abutment  end  and  thus  remove  the  cause 
of  the  eddy  which  forms  the  deposit  complained  of.  During  the  dry 
weather  of  the  fall  the  water  declined  in  the  third  pool  for  a  brief  period 
to  13  inches  below  the  crest  of  the  permanent  dam,  or  3  feet  below  the 
top  edge  of  the  flashboards,  which  had  been  placed  on  the  dam  early  in 
the  summer,  so  that  for  a  while  the  navigable  depth  in  the  channel, 
several  miles  above  the  dam,  was  not  quite  5  feet. 

Lock  and  Dam  No.  4,  below  Charleroi. — ^Two  hundred  and  eighty-two 
cubic  yards  of  stone  ballast  was  placed  in  the  body  of  the  dam  along 
the  lower  slope.  The  top  portion  of  the  icebreaker  crib,  extending  210 
feet  up  the  river  from  the  outside  lock  wall,  was  repaired.  A  long  sec- 
tion of  the  fender  crib,  extending  along  the  shore  above  the  lock,  having 
slipped  on  its  foundation  so  as  to  become  a  source  of  danger  to  vessels 
entering  the  lock  (three  vessels  having  sunk  after  striking  it),  was 
ordered  to  be  rebuilt  as  early  as  possible  this  season,  and  operations 
were  pushed  actively  in  its  reconstruction  throughout  May  and  June. 
The  length  of  the  new  portion  of  the  crib,  including  a  gap  in  the  old 
work  now  being  closed,  is  470  feet.  Springs  in  the  bank  caused  much 
material  to  slough  off  during  the  progress  of  the  work,  threatening  at 
one  time  to  disturb  the  safety  of  several  buildings  on  the  bank,  but  at 
the  close  of  June  tlie  entire  distance  of  470  feet  had  been  well  secured. 
The  crib  stands  in  12  feet  of  water  and  at  present  is  3  feet  out  of  water, 
and  when  completed  will  have  a  height  from  base  to  top  of  20  feet. 
There  has  been  so  far  used  in  the  work  191,250  feet  B.  M.  oak  timber, 
8,575  pounds  bolts,  2,332  cubic  yards  of  ballast  stone,  and  several  hun- 
dred yards  of  river  gravel.  Upon  the  completion  of  the  crib  to  the 
desired  elevation,  a  considerable  quantity  of  back  filling  will  be  required 
to  make  good  the  losses  due  to  the  sloughing  of  the  bank  during  the 
progress  of  the  work. 

Lock  a/nd  Bam  No.  5,  above  Broicnsville. — ^The  cast-iron  hood  sup- 
porting the  suspension  bars  of  one  of  the  gates  broke  in  December. 
The  gate  was  temporarily  supported  with  chains  until  a  new  hood  could 
be  procured,  and  while  being  put  in  place  involved  the  closing  of  the 
Jock  for  twenty-one  houps.  Other  repairs  to  the  lock  and  its  appur- 
tenances were  of  a  minor  nature.  Flashboards  were  maintained  on  the 
dam  as  on  aU  the  dams  below,  but  with  every  effort  made  to  economize 
in  the  use  of  water,  and  especially  at  Locks  3  and  4,  closing  the  small 
locks  to  traffic  and  stopping  leaks  with  straw  and  ashes,  the  pools  con- 
tinued to  decline,  so  that  on  October  27  there  was  only  4  feet  on  the 
lower  sill  at  Lock  No.  5,  reaching  a  minimum  of  3.4  feet  early  in  Novem- 
ber; between  October  27  and  November  9,  at  which  last-mentioned 
date  the  drought  ceased,  only  light-draft,  stem- wheel  boats  were  able 
to  pass  Lock  No.  5.  The  old  locks  and  dams  permit,  it  is  believed,  a 
greater  volume  of  leakage  than  of  water  used  in  locking. 

Digitized  by  LnOOQlC 


2186   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

Lock  and  Bam  No.  6^  Rice^s  Landing. — One  of  the  repair  crews  was 
engaged  continnously  from  the  latter  part  of  August  to  October  18  in 
raising  the  lower  slope  of  the  dam  and  e£fecting  other  necessary  repairs 
and  renewals  to  the  structure.  On  a  length  of  about  450  feet  of  the  dam 
there  were  used  83,800  feet  B.  M.  oak  timber  and  plank  and  794  cubic 
yards  of  ballast  stone.  A  slight  crown  was  given  the  central  portion  of 
the  dam,  with  the  object  of  destroying  an  eddy  which  at  some  stages  of 
the  river  makes  it  difficult  for  descending  rafts  to  clear  the  lock  outlet. 

Lock  and  Dam  No.  7,  beloto  (Greensboro. — ^The  filling  wickets  were  over- 
hauled and  reset  and  the  dam  was  repaired  and  reballasted.  A  crib 
apron,  54  feet  long,  16  feet  wide,  and  about  10  feet  deep,  was  constructed 
below  the  dam  and  next  to  the  abutment. 

The  lock  force  fitted  up  an  outbuilding  for  temporary  dwelling  for 
lock  tender,  constructed  plank  steps  leading  from  a  private  roadway  to 
the  upper  end  of  the  land  wall,  and  a  plank  walk  from  the  upper  end  of 
these  steps  to  the  dwellings;  also  a  plank  walk  on  top  of  the  guide 
crib  above  the  river  wall  for  the  entire  length  of  the  crib. 

In  January,  a  landslide,  consisting  of  250  cubic  yards  of  earth,  was 
removed  from  against  the  upper  side  of  the  lock  tender's  temporary 
dwelling.  In  March  excavation  was  commenced  with  a  view  of  grad- 
ing and  improving  the  Government  grounds  back  of  the  lock  buildings. 
Earth  was  excavated  back  of  the  shop  and  as  far  upstream  as  the  lock 
master's  dwelling  to  the  amount  of  350  cubic  yards,  and  was  dumped 
over  the  bank  below  the  lower  end  of  the  Government  land.  Because 
of  much  wet  weather  and  the  unsettled  condition  of  the  banks,  this 
work  was  suspended  until  a  more  favorable  season  of  the  year. 

Loclc  and  Bam  No.  8,  m^uth  of  Bunkards  Creek. — A  freshet  in  July, 
1896,  carried  away  a  portion  of  the  guide  crib  at  the  lower  end  of  the 
land  wall  and  washed  out  the  filling  below  the  lower  wing  wall  of  the 
lock.  That  portion  of  the  guide  crib  above  normal  level  of  Pool  ISo.  7 
has  been  rebuilt,  and  a  crib  apron  16  feet  wide  was  constructed  for  a 
protection  below  the  lower  wing  wall.  Both  guide  crib  and  apron  were 
sheeted  with  plank.  The  abutment  was  taken  down  to  the  natural 
slope  of  the  bank  and  the  top  course  of  stone  was  removed  from  the 
retaining  wall  on  the  abutment  side  of  the  river.  The  removed  stones 
were  us^  for  heavy  paving  of  the  bank  on  each  side  of  the  T  of  the 
abutment.  About  500  cubic  yards  of  material  taken  from  the  bar  below 
the  dam  was  used  filling  washouts  in  the  bank  above  and  below  the 
abutment,  after  which  the  bank  was  ftirther  protected  with  riprap  for 
a  distance  of  about  50  yards  upstream  from  the  abutment  and  about 
two-thirds  of  the  distance  up  the  bank  slope.  About  twenty  pieces  of 
sheeting  on  the  apron  of  the  dam  were  found  to  be  loose  on  account  of 
the  holes  being  too  large  for  the  boltheads.  These  have  been  securely 
spiked  down.  Kew  closing  chains  for  lower  gates  were  procured  and 
put  in  place. 

At  both  dwellings  new  conductors  were  put  up  from  the  eave  troughs 
to  the  cisterns,  and  new  flooring  and  ceiling  were  put  in  the  summer 
kitchen  at  the  lock  master's  dwelling. 

Lock  and  Bam  No.  P,  Hoardj  W.  Va. — ^A  leak  around  the  abutment 
was  closed.  The  Stoney  (discharge)  valve  has  become  troublesome  to 
operate.  The  masonry  about  the  discharge  culvert  is  constructed  of 
soft  stone,  which  has  crumbled  away  and  wiU  not  hold  the  bolts  secur- 
ing the  guides  and  bed  plates,  and  the  valve  itself  is  much  rusted  and 
eaten  away.  Temporary  repairs  were  made  to  the  valve  and  drawings 
of  an  improved  design  made  for  a  new  valve. 
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Boat  yard  and  shop^  Lock  No.  4, — Durinfif  tlie  winter  and  early  spring 
the  repair  crew  framed  and  put  together  three  new  lock  gates  and 
partly  made  four  other  new  gates.  The  average  nsefiil  life  of  a  lock 
gate  on  the  Monongahela  is  about  thirteen  years,  so  that  of  the  52 
lock  gates  connected  with  the  13  locks  on  the  river  about  four  must  be 
replaced  annually.  Several  service  boats  and  skiffs  for  use  about  the 
locks  were  constructed  and  numerous  repairs  made  to  the  lock-gate 
machinery,  though  most  of  the  miscellaneous  repair  work  was  done  ou 
the  crane  boats  at  the  particular  locks  requiring  attention.  Included 
in  this  work  of  the  repair  crews  was  the  placing  of  flashboards  on  the 
dams,  the  removal  of  snags,  and  some  of  the  wrecks  of  sunken  vessels 
noted  below. 

Dredifing  done. — Below  Lock  Fo.  1,  opposite  Smithfield  street,  2,700 
cubic  yards,  and  opposite  Try  street,  Pittsburg  Harbor,  1,100  cubic 
yards;  between  the  Tenth  Street  Bridge  and  Lock  No.  1,  25,200  cubic 
yards;  immediately  above  Lock  No.  1,8,000  cubic  yards;  in  Pool  No. 
1,  at  Turtle  Creek  bar,  a  few  hundred  yards  below  Lock  No.  2, 19,000 
cubic  yards;  head  of  Pool  No.  2,  in  the  approach  to  the  locks  at  Dam 
No.  3, 15,725  cubic  yards;  pool  No.  3,  shore  bar  below  Lock  No.  4, 
3,825  cubic  yards;  upper  inlet  of  Lock  No.  4,  1,800  cubic  yards; 
excavation  for  crib  along  the  shore  above  Lock  No.  4, 6,000  cubic  yards; 
bar  at  mouth  of  Dunlaps  Creek,  opposite  Brownsville,  Pa.,  fourth  pool, 
11,225  cubic  yards;  approaches  to  Lock  No.  5  and  shoals  below  it  to 
Watkins  Kun,  a  distance  of  one-half  mile,  20,725  cubic  yards;  at  lower 
approach  to  Lock  No.  8,  2,600  cubic  yards;  making  a  total  of  117,000 
cubic  yards.  With  the  exception  of  the  work  done  below  Lock  No.  4, 
at  Dunlaps  Creek,  and  part  of  that  at  Watkins  Eun,  the  material  was 
easy  to  excavate.  At  Dunlaps  Creek,  and  in  places  above  Watkins 
Run,  the  contractor  used  dynamite  occasionally  to  loosen  the  material. 
At  Turtle  Creek  a  considerable  percentage  of  ^rnaee  cinder  and  waste 
from  coal  mines  was  mixed  with  the  river  gravel.  It  is  proposed  to 
reduce  the  necessity  for  dredging  at  this  place  by  the  construction  of 
a  dike  to  deflect  the  water  of  the  creek  downstream  along  an  unused 
shore. 

Snagging. — During  the  year  the  repair  steamer  SlacJcwater  removed 
from  the  channel  of  the  river  368  snags.  None  were  reported  in  the 
first  pool,  three-fourths  of  the  snags  being  found  in  the  fourth,  fifth, 
and  sixth  pools.  All  of  the  snags  were  removed  to  the  river  bank,  cut 
up,  and  burned. 

Removal  of  obstructive  icrecJcs, — Between  December,  1897,  and  June, 
1898, 19  wrecks  were  removed  from  the  channel  of  the  river  between 
Pittsburg  and  Lock  No.  5,  classified  as  follows:  Four  steamboats,  2  of 
which  were  raised  and  repaired  by  their  owners;  6  loaded  coal  boats, 
involving  loss  of  about  5,500  tons  of  coal;  2  loaded  and  7  empty  flat- 
boats.  Several  of  the  flatboats  which  sunk  in  or  near  the  locks  were 
raised  and  repaired  by  their  owners,  though  all  the  coal  boats  and  a 
majority  of  the  flatboats  were  abandoned  and  entirely  broken  up  by 
the  dredge  boats.  It  was  not  found  economical  to  try  to  save  any  of 
the  sunken  coal,  and  the  hulls,  after  being  torn  up,  were  transferred  to 
the  shore  and  burned.  Not  for  many  years  past  were  there  so  many 
boats  sunk  in  the  Monongahela  as  were  reported  for  the  year  just 
closed.  Several  of  the  wrecks  had  been  in  the  river  for  a  number  of 
years.  Most  of  the  disasters  were  the  result  of  boats  breaking  loose 
from  their  moorings  during  sudden  freshets. 

Assistant  Engineer  T.  P.  Eoberts  and  Overseer  George  S.  Nutt 
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were  engaged  upon  the  repairs  and  channel  works  and  rendered  valu- 
able service.  Assistant  Engineer  Philip  Golay,  in  addition  to  other 
duty,  helped  upon  the  repairs  of  and  operating  the  three  upper  locks 
and  dams. 

Money  statement. 

Julyl,  1897,  balance  unexpended $15, 120.59 

Amount  allotted  for  fiscal  year  1898 132,930-36 

148,  050. 95 
June  30, 1898,  amount  expended  daring  fiscal  year 105,  986. 72 

July  1, 1898,  balance  unexpended 42.064.23 

Julyl,  1898,  outstanding  liabilities 23,535.16 

July  1, 1898,  balance  available 18,529.07 

Amount  (estimated)  for  expenditure  in  fiscal  year  ending  June  30, 1899. ..  197,  627. 93 

Amount  available  for  fiscal  year  ending  June  30, 1899 239, 692. 16 


Appropriations  for  condemnation  and  purchase  of  improvements  on  Monongakela  Hirer, 

August  11, 1888,  costs  of  condemnation.  Lock  and  Dam  No.  7,  Monon- 
gabela  River,  Pennsylvania •  $5, 000.  00 

September  19,  1890,  costs  of  condemnation.  Lock  and  Dam  No.  6^ 
Monongabela  River,  Pennsylvania t5,000.  00 

August  11, 1888,  purchase  of  Upper  Lock  and  Dam  (No.  7),  Mononga- 
bela River , tl61,733.13 

September  19, 1890,  purchase  of  Upper  Lock  and  Dam  (No.  6),  Monon- 
gabela River 1162,000.00 

June  3,  1896,  cost  of  condemnation  property  of  Monongabela  Naviga- 
tion Company •5,000.00 

June  3, 1896,  award  for  property  of  Monongabela  Navigation  Company .  1 3, 781, 615. 46 


Total 4^100,848.69 

Allotments  for  operation  and  care  of  locks  and  dams. 


August  15, 1884 $1,000.00 

September  1,  188t 4,000.00 

November  3,  188t 4,500.00 

December  20,  1881 500.00 

June  1,  1885 100.00 

July  22,  1885 1,000.00 

July  10,  1886 1,200.00 

March  1,1887 1,100.00 

July  1,1887 11,000.00 

July  11,  1888 6,270.00 

October  27,  1888 3,000.00 

July  17,  1889 1,480.00 

October  7,1889 1,500.00 


November  6,1889 $1,200.00 

July  24, 1890 12,300.00 

Julys,  1891 24,250.00 

July  21,  1892 34,017.86 

July  21,  1893 23,574,72 

July  23,  1894 25,664.00 

July  12,  1895 20,372.40 

July  28,  1806 19,232.84 

July  15,  1897 $13,070.87 

August  2, 1897 11119,734.49 

Octobers,  1897 125.00 

Total 330,192.18 


*  Partly  applied. 
t  Not  applied. 

t  $120,000  of  this  is  retained  by  the  United  States  as  security  for  the  cancellation 
of  certain  outstanding  bonds  issued  by  the  company. 
$  Locks  8  and  9. 
II  Locks  1  to  7,  inclusive. 
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Detailed  Biatement  of  expenditureB  made  in  oonnedion  wiih  the  work  of  operating  and  care  of 
looks  and  dame  1  to  9  in  the  Monongahela  Biver,  Weei  Virginia  and  Pennsylvania,  dur- 
ing the  fiscal  year  1898,  as  required  hy  section  4  of  the  river  and  harbor  act  of  July  6, 
1884. 


Date. 


VoQcher. 


To  whom  paid. 


For  what  paid. 


j^moant. 


1897. 
July.... 


Aaguat. 


September 


29 
31 
83 
34 
35 
36 
37 
40 
42 
48 
45 
2 
9 
10 
11 
12 
13 
14 
15 
16 
17 
19 
21 
22 
25 
26 
81 
36 
86 
87 
88 
89 
40 
41 
45 
46 
47 
1 
3 
8 
9 
10 
11 
12 
18 
14 
15 
16 
19 
20 
21 
22 
28 
24 
81 
82 
88 
84 
85 
86 
87 
89 


Hired  men 

John  C.  O'Donnell,  postmaster. 

Chaa.  Galents 

Mnj.Chae.r.PowoU 

do 

do 

W.J.Gilmore&Co 

HonatoD  Broe 

McClintock  &Irylne 

The  Central  Diet,  and  Ptg.  Tel.  Co... 

Brock,  Reed  &,  Wade 

Baker  Chain  and  Wagon  Iron  Mann- 
facturing  Co. 

C.Hoting&  Sons 

Waterbury  Rope  Co 

The  Myers  &  Sninkle  Co 

....do. 

Waverly  Oil  Worka 

Wm.  6.  Johnston  &  Co 

do 

MaJ. Chaa.  F.Powell 

Wilson,  Bailey  &  Co 

Waverly  Oil  Works 

Jos.  Eicnbaum  &Co 

Hired  men 

do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Bindley  Hardware  Co 

Chaa.  Gnlentz 

J.  H.  Mahoney 

John  Shonp  St,  Co , 

Jos.  Eichbaum  &  Co 

Scaife  Foandry  and  Machine  Co 

T.  F.  Pennington 

Murray  Bros 

J.  Carroll  Barr 

Jno.  Austen  MoCnlloch 

Thomas  P.  Roberts 

Somers,  Fitler  &.  Clarke,  Limited 

Blytlie&Co 

The  Western  Union  Telegraph  Co 

M.  Lans  &  dons 

Brown  &.  Co.,  Incorporated 

Hired  men 

....do 

-..do 

....do 

.....do 

....do 

do 

....do 

....do 

....do 

....do 

....do 

....do 

do 

....do 

....do 

....do 

Thomas  P.  Roberta 

Pittsburg  White  Metal  Co 

Soaife  Foundry  and  Machine  Co 

Waterbury  Rope  Co 

Waverly  Oil  Works 

Frank  Fertig  &Co 

Thos.  Wightman  Co 

W.S.£van8 

Taylor  Burner  and  Electro  Plating 
Cft,  Limited. 


Servloes,  June,  1807.. . 

Look  box  rent 

Traveling  expenses. . . 

Mileage 

.....do 

do 

Asphaltnm 

Chimney  tops 

(rreaae 

Telephone  service 

Rent,  heat,  and  light . 
Chalna 


Oat  straw 

Rope 

Printing 

Blanks 

Oils 

Stationery 

....do.... 

Mileage 

Rope 

Oils 

Stationery 

Services,  July,  1807 

do 

do 

Services,  July  and  August 

Servloes,  July,  1897 

do 

do 

....do 

....do 

....do 

Hardware 

Traveling  expenses 

Registry  stamps 

Hemlock  and  oak 

Stub  file  books 

Key  and  sheayea 

Labor  and  material 

Sewer  pipe 

Traveling  expenses 

do 

....do 

Boat  spikes,  etc 

Lumber 

Telegram 

Bolts 

Iron 

Services,  August,  1897 

do 

Services,  July,  1897 

Services,  August,  1897 

do 


.do. 
.do. 
.do. 
do. 
.do. 
.do. 


Services,  July  and  August. 

do 

Servloes,  August,  1897 

do 

....do 

Services,  September,  1897  .. 

Trav^lDg  expenses 

White  metal 

Racks 

Rope 

Oil. 


Portland  oement 

Glass 

Labor  and  material. 
do 


$560.00 

8.00 

7.87 

1.44 

.40 

12.34 

2.40 

7.68 

7.15 

8L25 

84.50 

63.07 

13.10 

53.02 

8.75 

23.00 

0.58 

52.00 

12.00 

8.28 

27.48 

23.14 

15.00 

550.00 

1,088.71 

724.96 

27.50 

95.83 

719.83 

80.50 

64.17 

20.00 

88.33 

5.15 

4.04 

.96 

576.83 

8.00 

37.75 

5.22 

82.60 

.80 

11.84 

40.58 

8.66 

305.79 

.20 

203.03 

42.22 

285.00 

108.38 

46.00 

4.37 

660.00 

758.38 

500.00 

450.00 

125.00 

105.00 

697.05 

101.67 

220.83 

1,067.17 

193.17 

14.88 

6.65 

11.04 

82.72 

8.25 

4.40 

4.04 

29.52 

.12 

108.00 

68.25 
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Bate. 


Yoaoher. 


To  whom  paid. 


For  what  paid. 


Amount 


1807. 


Ootober.. 


89 

90 

91 

92 

93 

94 

95 

100 

101 

103 

105 

14)6 

107 

108 

109 

111 

112 

116 

119 

120 

121 

123 

124 

125 

126 

128 

131 

133 

3 
7 
8 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
29 
80 
81 


Brown  ftCo.,  Incorporated 

do 

Fmnk  Fortig  &  Co 

Jaa.C.Lindaay  Hard  ware  Co 

Inm  City  Sand  Co 

The  Fairbanks  Co 

Philadelphia  Co 

Atlantic  UeftninflrCo 

Manafarturera'  Natnral  Giui  ('o , 

Geo.  W.Lewis 

The  Boreka  Ice  Co 

W.J.GiUnore&Co 

do 

JohnShoap&Co 

Oil  Well  Supply  Co 

Bindlt)  V  Hard  ware  Co '.. 

Waterbnry  Rope  Co , 

Wm.  G.  JohnmoD  &  Co 

WaverlyOil  Work* 

Wolff.  Lane  6l  Co 

do 

do 

SoaifeFoondrv  and  Maohiue  Co.,  Lim- 
ited. 
do 

Joa.Eichbanm  A,  Co 

Wm.E.Stieren 

Jas.  H.  Matthewa  &Co 

Somen,  Filler  St  Clarke.  Limited 

Second  Avenue  Traction  Co 

MiOChaa.F.PoweU 

Crescent  Coal  Co 

Somers,  Filler  &  Clarke,  Liniitod 

Caskey  Boat  Store  Supply  Co 

do 

Wolff,  ].ane  &  Co 

Allen  Kirkpatrick  &  Co 

Bair  &,  GazEum  Maunfactitriii<:  Cu  .. 

Taylor,  Wilson  &  Co.,  Limited 

Pennsylvania  Tube  Worlts 

Keystone  Lumber  Co 

do 


Loffau-Gregg  Hardware  Co . 
C.  noting  &  Sons . 


Bindley  Hardware  Co 

Mackey  Print  Paper  Co 

James  C.  Lindsay  Hardware  Co  . 

Frank  Fertig  &  Co 

Waverly  OlfWorks 

Howe  Scale  Co. 


Pgh^  Brownsville  &.  Gen.  Packet  Co. 


Brown's  Son 

J.  Herliertaon's  Sons 

Capt.  E.  Robison , 

SunliffhtCo 

John  Robeon  St  Son 

J.  L.  MoFeeters 

Bindley  Hardware  Co , 

Chas.  A.  Turner 

Chas.  Gulents 

Hired  men 

Holyoke  Envelope  Co 

Hired  men , 

John  C.  O'Donuell,  pOHtuiaater. 

Hired  men 

do 

.....do 

do 

.....do 

do 

do 

....do 

....do 

....do 

Philadelphia  Co 

Hired  men 

do 

.....do 


Iron , 

Iron  and  steel . . . 
Portland  cement. 
Nails  and  bolu . . 

(>ravel *.. 

Cock 

Natural  gas 

Oil. 


Natural  gaa. 
Signal  oil.... 
Ice.. 


Linseed  oH,  etc  . . 

Brimstone 

Lumber 

Pipe  coaneciion  . 

Shovel 

Rope 

Stationery 

Oil. 


Hardware 

Hand-saw  blades 

Shovels 

Labor  and  material . 


do 

Record  books,  etc. . 

Trscing  cloth 

Stencil 

Spikes  and  nails .. . 

Car  tickets 

Mileage 

Sbuk 

Files 

Brooms,  et« 

OarH 

Padlocks,  etc 

Oil  tanks 

Bolts,  etc 

Friction  drum,  etc. 

Pipe  and  ell 

Lumber 

Pine 

Sledges,  etc 

Straw 

S<ythe,  etc 

Bliie-priiit  paper. . . 

Hardware 

Portland  cement. . . 
Oil. 


Scale 

Ticket 

Hemlock  and  oak 

Labor  and  material 

Towing 

BiiriierH 

Repairing  chain 

Trnveliug  expenses 

Bnioms,  etc 

Labor  and  material 

Traveling  expeuHes 

Services,  September,  1897.. 

Knveloijes 

Services,  September,  1897.. 

Lo(*k-box  rent 

Services,  October,  ItfOT  .... 
Services,  September,  1807.. 

do 

....do 

....do 

...do 

do 

....do 

....do 

....do... 

Fuel  gas 

Services,  September,  1897. . 

do 

Services,  September  and  Oo- 
tober. 


$2.81 

153.86 

15.30 

13.26 

18.00 

8.40 

1.49 

U.33 

182.  :s 

14.50 

4.40 

42.24 

6.92 

436.01 

.36 

.50 

16L10 

27.65 

4.24 

L21 

3.00 

&00 

177.00 

27.50 

46.40 

6.45 

4.80 

84.58 

5.00 

8.28 

153. U5 

7.39 

14.60 

K.37 

29.83 

1&50 

25.50 

61.110 

2.68 

138.82 

17.72 

12.36 

6.65 

.KO 

3.75 

.79 

14.52 

3.38 

25.95 

1.15 

27.52 

9.30 

6.00 

13.20 

.50 

4.97 

13.46 

150.30 

L97 

14.17 

4.60 

825.00 

3.00 

23.75 

660.00 

39.33 

818.34 

500.00 

5110.00 

125.00 

105.00 

947.55 

L52 

1.58 

70.00 

1,070.00 

63.40 
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Detailed  $tatement  of  erpenditurea  made  in  connection  vith  the  work  of  operating  and  care  of 
lock$  and  dams  1  to  9,  etc. — Continued. 


Date. 


Voucher. 


To  whom  paid. 


For  what  paid. 


Amoant. 


1897. 
October. . 


November 


32 

83 

38 
39 
40 
41 
42 
44 
45 
67 
68 
69 
T2 
78 
74 
75 
76 
77 
78 
79 
80 
85 
87 
88 
89 
92 
94 
95 
96 
97 
98 
100 
101 
102 
105 
106 
107 
108 
109 
110 
111 
113 
2 
6 
6 
7 
8 
9 
10 
11 
13 
20 
21 
23 
27 
28 
29 
80 
46 
56 
70 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
08 
94 
95 
96 
97 
98 
99 


Hired  n 
....do. 


The  Morris  ^k  Bailey  Steel  Co 

J.CarrollBarr 

Atlantic  Beflning  Co 

H.H.Balger 

The  Totten  St  Hogg  I.  &  S.  Foundry  Co . 

Gaa  Engine  and  Power  Co 

J.W.Coyle 

J.L.MoFeeter8 

The  Cent  Diat  &.  Prig.  Tel.  Co 

Wm.G. Johnston  &,Co 

Tide  Coal  Co 

Manufacturers*  Natural  Gas  Co 

The  Eureka  loe  Co 

McClintock  &  Irvine 

Waverly  Oil  Works 

CHotiug  &  Sons 

Boon  &  Hill 

J.  H.Maboney 

Crescent  Coal  Co 

Jonas  Crowtbers 

Brock,  Keedd&Wade 

W.  H.  Brown*B  Son 

The  Hartley  Rose  Belting  Co 

G.G.  O'Brien 

Atlantic  Refining  Co 

Geo.  Vaudenlicn 

Thomas  P.  Roberts 

H.  Gerwig  &  Sons 

Frank  Fertigdc  Co 

Williams  &  Reppert 

John  A.  Wood  &  Son 

John  Crouch 

Somers,  Fitler  &.  Clarke,  Limited 

Knob  Coal  Co 

C.Jutte  &Co 

Pgh.,  Brownsville  &  G.  Pkt.  Co 

The  Western  Union  Telegnipli  Co.... 

Reno's  Day  Line  Packet 

J.  Herliertson's  Sons 

Hired  men 

do 

do 

do 

....do 

.....do 

....do 

do 

do 

do 

....do 

do 

Mai.  Chas.  F.  PoweU 

PliiladelphlaCo 

Hired  men 


TiOgan,  Swift  &  Brlglium  Envelope  Co. 
Jas.  H.  Gamble 


J.  L.  McFeeters 

Hired  men 

Waverlv  Oil  Works 

CM.  L'ichenlaub 

The  Manufacturers*  Natural  Gas  Co.. 

Meeren  Bros.  &  Co 

Somers,  Fitler  &  Clarke,  Limited 

CG.Hnssey  &  Co 

Wm.  G.Johnston  &  Co 

John  Shonp  &.  Co 

Mackey  Print  Paper  Co 

The  Pittsburg  Gas  Co 

Reno's  Day  Line  Packet 

Simeon  McClain,  jr 

A.  D.  Miller's  Sons  Co 

Frank  Kysor , 

AleT.H.  Tait 

H.  L.  Childs  &  Co 

John  Crouch 

John  Evans 


Services,  September,  1887 . . . 
Services,  September  and  Oc- 
tober. 

Ashes 

Traveling  expenses 

Freight 

Papering 

Racks 

Valve  shafts,  etc 

Services,  September,  1897.. 

Traveling  expenses 

Telephone  service 

Carbon  sheets 

Towing 

Fuel  gas 

Ic^ 

Paint 

Oil 


Straw 

Labor  and  mnterial 

Registry  btamps 

Coal 

...  do 

Rent  and  light 

Hire  of  boat 

Packing , 

Paiuting 

Naphtha 

Lanterns 

Traveling  expenses 

Oakum 

Poi  tland  cement 

Pipe,  etc 

Laoor  and  mat-erial 

Stone 

Driftb<ilts 

Dynamite 

Dred^diig 

Freight 

Tclc^anis i. 

Towing,  etc , 

Labor  and  mnterinl , 

Services,  October,  1807 , 

....do 

....do 

do 

do 

do 

do -. 

do 

do 

do 

do 

...  .do 

Mileage 

Fuel  jras 

Services,  October,  1897 

Envelopes 

Coal 

Traveling  expenses 

Services,  November,  1897. . . 

Oils 

Chair  seats,  eto ^ . . 

Fuel  gas 

Drills 

Boat  spikes 

Copper 

Blanks 

Hemlock 

Blue-print  paper 

Gas 

Towing 

Stone 

Oil 

Lumber 

Timber 

Asbestus 

Stone 

Boiler  inspection 


$1,002.50 
24.32 

9.00 

.91 

.25 

16.00 

6.50 

13.05 

LOO 

4.30 

3L25 

.60 

8.00 

77.90 

2.40 

L75 

2.42 

L80 

86.00 

1.92 

35.00 

20.00 

3:^.00 

12.^.00 

10. 13 

70.00 

31.20 

2.00 

28.26 

n.30 

4.20 

9.66 

67.75 

6L44 

9.73 

9.00 

1,453.50 

6.27 

.66 

62.35 

116.40 

97.00 

325.00 

660.00 

818.33 

500.00 

500.00 

125.00 

105.00 

971.85 

1, 215. 60 

9:^0. 00 

44.50 

.88 

3.15 

77.00 

4.86 

35.00 

4.00 

40.00 

6.00 

2.75 

99.00 

6.14 

15.16 

3.37 

2L00 

12.98 

7.50 

3.50 

77.00 

654.00 

14.72 

27.45 

20.68 

LOO 

69.51 

6.00 
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Date. 


1897. 
Ifovoiuber 


December. 


Voucher. 


To  whom  painL 


Brown  St  Co.,  Inoorpor»ted . 

J.F.Matler&Co 

C.  Hotiog  &  Soon 

J.  Herberteon'8  S<ms 

A. Bradley  &Co 

Mig.  ChM.  F.  Powell 

McClintock  St  Irvine 

lAMik  No.  4  Naturml  Gas  Co . . 

PitUbarg  Plate  Glaas  Co 

S.  M.  Wiaton  d&  Sona. 


100 
101 
102 
103 
104 
105 
112 
113 
114 
1L5 
126     The  Central  Dint  Si  Prtg.  Tel.  Co . 


Jacob  Kline 

Monongahela  Kavlgatiou  Co. 

Gea  wTLewia 


127 
128 
120 

130  Hired  i 

131  Wm.  O.  Johnaton  &  Co 

132  i do 

133  !  Wf*Htem  Union  Telegraph  Co. 
136     H.  D.  O'Neil. 
141 
143 
146 

1 
5 
7 


85 

86 

90 

98 

90 

lUO 

101 

102 

103 

104 

107 

108 

109 

110 

111 
112 

114 


C.Jutte&Co 

Shook -Anderson  Mannfaotaring  Co. 

Hired  men 

Baltimore  and  Ohio  Bailroad 

Hired  men 

...do 

....do 

....do 

do 

...do 

do 

....do 

Pgb.,  Brownsville  Sl  G.  Pkt.  Co 

Phihidelphia  Co 

Hired  men 

....do 


do 

Emerson  Kline 

Hired  men 

do 

Geo.  C.  Michener 

aJutte&Co 

do 

Thomas  P.  Roberts 

A.  D.  Miller's  Sons  Co 

The  Nicola  Bros.  Co , 

Wm.  G.  Johnston  &  Co 

The  Myers  &  Shin klo  Co 

WiUiamBuasell 

Waierbory  Rope  Co 

John  Robaon  Sc  Son 

J.  Herbertson's  Sons , 

R.  Monroe  &  Son , 

Knob  Coal  Co 

Posey  ftSebolt , 

William  G.  Johnston  Sc  Co 

Jernmiah  Smith 

Pitts.,  MoK.  St,  Eliz.  Packet  Co 

S.Kelghley  &  Co , 

The  Manafaoturers'  Natural  Gas  Co. . 

M.  Lans  St.  Sons , 

Jacob  Provins 

Geo.  W.Rush 

Hired  men 

Waverly  Oil  Works 

Danler.  Close  Jk  Johns 

A.  Bradley  &  Co 

J.L.  Mcf^ters 

H.Childs&Co 

D.Hastings 

J.  Herbertson's  Sons 

Somers,  Fitler  St,  Clarke,  Limited 

Chaa.Gulentz 

John  Shonp  St,  Co , 

Scaife Foundry  and  Machine  Co.,  Lim- 
ited. 

Reno's  Day  Line  Packet , 

The  Western  Union  Telegraph  Co... 
Hired  men , 


For  what  paid. 


Iron 

Labor  and  material . 

Straw 

Wire,  etc 

Stove  bowl 

Mileage 

Iron  paint 

Natural  gas 

Dredging 

Oak  and  pine 

Telephone 

Stone  and  sheeting . 

Oak :.. 

Oil. 


Servioea,  November,  1897. 

Stationery 

do.... 

Telegrams 

Slack 

Dredging 

A  rob  (hand  hole) 

Services,  November,  1897. . 

Transportation 

Servioea,  November,  1897. . 

do 

do  .................... 

....do 

do 

...do 

do 

do 

lYansportation . 

Fuel  gas 

Services,  November,  1897  . . 

do 

do 

do 

Oak 

S«*rvioea.  Deoembor.  1807  . . 
Services,  November,  1897.  . 

Stone 

Dredging 

do 

Traveling  expenses 

Oak!!"*.*".".*.*.*";ii;."I.'III 

Stationery 

Blanks 

Traveling  expenses 

Rope 

Links 

Cssting 

AHhpan 

Coal 

Towing 

Blanks 

Coal 

Towing 

(rslvanlsed  iron 

Fuel  gas 

Spikes 

Oak 

Stone 

Services,  Deoember,  1897  . 

Oils 

Furniture _. 

Stoves,  etc 

Traveling  expenses . 

Hose,  packing,  etc 

Labor  and  material 

Irons 

Nails,  eto i; 

Reimbursement [ 

Lumber --..I 

Shafting,  eto .*" 


Freight 

Tel«*graras 

Services,  Deoember,  18071 


475.05 

21.00 

1.55 

5.05 

4.15 

.88 

12.25 

17.76 

882.  7(> 

208.46 

28.82 

554.80 

453.50 

7.25 

107.33 

11.74 

36.77 

.68 

64.75 

2.061.50 

.50 

85.00 

.35 

85.00 

660.00 

818.33 

500.00 

500.00 

125.00 

114.80 

375.00 

2.55 

6.08 

1,224.50 

832-17 

70.00 

904.35 

48.00 

49.00 

15.60 

123.79 

20  00 

1,520  00 

12.97 

28.42 

663.63 

12.10 

7.12 

1.25 

666.88 

7.50 

14.36 

12.25 

38.50 

6.00 

21.00 

22.50 

5.00 

3L03 

101. 10 

15.33 

18.11 

137.80 

4-16.  07 

10.08 

23.65 

16.01 

3.65 

130.44 

2.50 

111.36 

23.13 

.75 

958.88 

70.17 

3.00 

.20 

45.00 
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Detailed  statement  of  expenditures  made  in  connection  toith  the  work  of  operating  and  care  of 
locks  and  dams  1  to  9,  etc. — Contlnaed. 


Date. 


Voucher. 


To  whom  paid. 


For  what  paid. 


Amount. 


1897. 
December. 


1898. 
January . 


February . 


115 
116 
117 
118 
119 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


Hired  men 

Pgh.  Brownsville  &.  G.  Pkt.  Co. 

Frank  Kysor 

J.  Herberteon'a  Sons 

Hired  men , 


John  C.  O'Donnell,  postmaster. 

Hired  men 

do. 


.do. 
.do. 
-do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


John  C.  O'Bonnell,  postmaHtor 

Philadelphia  Co 

Jacob  Provins 

Wm.  J.  Coleman 

JameaLappan  &  Co 

Wm.  G.  Johnston  &  Co 

The  Manufacturers'  Natural  Gas  Co. , 

J.L.  McFeeters 

William  Russell 

C.Jutte  &Co , 

....do 

James  B.  Hill 

H.  C.Baker 

Graff  &  Co , 

Brock,  Reed  &  Wade 

A.Bradley  &  Co 

Duncan  &  Porter 

J.  Herbertson's  Sons 

Pgh.,  Brownsville  &  G.  Pkt  Co 

Somers,  Fitler  &.  Clarke,  Limited 

T.  F.  Penn ington 

Doubleday  Electrical  Co 

Wolff,  Lane  &  Co , 

Thos.  Wightman  Co 

M.  Lanz  £  Sons 

The  Cent.  Dist.  &  Prtg.  Tel.  Co 

Samuel  McKnight 

....do 

....do 

Hired  men 

....do 

Thomas  P.  Roberts 

Hired  men 

United  States  Express  Co 

Hired  men 

....do 

....do 

...do 

....do 

....do 

....do 

...do 

MtvlChas.  F.Powell. 


Caskey  Boat  Store  Supply  Co 

Somers,  I'ltler  &  Clarke,  Limited  . 


.do. 
.do. 
.do. 
.do. 


BNG  98 138 


A.  D.  Miller's  Sons  Co 

George  A.Kelly  Co 

Bindley  Hardware  Co 

do , 

....do 

..-.do 

Logan-Gregg  Hardware  Co. 

do 

....do 

....do 

....do 

Alps  Coal  Co 


Services,  December,  1897 

Freight 

Towing 

Labor  and  material 

Services,  December,  1897 . 


Lock-box  rent 

Services,  December,  1897 . . . . 

do 

do 

do 

....do 

....do 

....do 

....do 

.-..do 

....do 

....do 

Rf^gistry  stamps 

Fuel  gas 

Oak 

Stone 

Repairing  boilers 

Record  books 


Fuel  gas 

Traveling  expenses 

do 

Dredging 

do 

Pine,  etc 

Stovepipe 

Gas  burners 

Reut,  heat,  and  light . . . 

Stovepipe,  etc 

Portland  cement 

Labor  and  material 

Freight 

Capscrews 

Laoor  and  material , 

Carbons 

Iron  and  wicks 

Lights 

Spikes 

Teiei)hone  service 

Hardware 

....do 

....do 

Ser\'ices,  January,  1898. 

Traveling  expenses 

Services,  January,  1898.. 

Freight 

Services,  January,  1898. , 
do 


do 

do 

do 

do 

do 

....do 

Mileage 

Tarpaulins,  etc  . 

Brooms,  etc 

do 

do 

do 

Oil  pumps,  etc  . . 

Oil 

Brimstone 

Hardware 

do 

Chains 

Lamps 

Nails,  etc 

do 


....do. 

<lo. 

.....do. 
Coal... 


$450.00 

10.18 

5.00 

17.36 

85.00 

3.00 

660.00 

813.84 

500.00 

500.00 

125.00 

105.00 

884.25 

270.00 

19.76 

1, 127. 17 

70.00 

1.92 

6.80 

6.83 

679.51 

16.83 

3.36 

129.48 

4.78 

3.98 

1,250.00 

750.50 

110.77 

L05 

15.00 

37.50 

2.62 

6.75 

10.50 

2.05 

1.65 

14.96 

17.00 

6.43 

.60 

34.63 

62.60 

11.78 

2L39 

25.39 

85.00 

44.50 

25.71 

450.00 

.30 

660.00 

818.33 

500.00 

500.00 

125.00 

105.00 

704.70 

1,425.00 

3.12 

09.84 

29.35 

15.59 

36.21 

7.06 

13.90 

21.48 

26.11 

8.19 

44.26 

270.95 

10.05 

20.30 

24.25 

72.10 

5.85 

8.25 

100.60 
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JMaUdd  itaiememt  of  expenditnrei  made  in  connection  with  the  foork  of  operoiing  and 
locke  and  dame  lto9,  etc. — Coniinoed. 


Date. 


18M. 
Febnury. 


liaxch. 


Tooohcr. 


To  whom  pftid. 


Jooeph  Woodwell  A,  Go . 
GnOfftCo., 


n.  Iteird  liachiiiory  Co 

CJttttelfeCo 

....do 

Mannfaoigrera'  KatunU  Om  Co 

Robblns  SleotrioCo 

J.  L.  McFoetera 

WIUiAin  KhmoU 

The  PitUburg  Gm  Co 

jM.H.]i»ttbowa  A  Co 

Waveriy  Oil  Work* 

do.. 

Reno**  Dfty  Lino  Paokot 

Phiiftdolpbi*  Company 

Bindloy  Hmrdirare  Co 

Lonn-Oreffg  Hardware  Co 

Goo.  a  Nott. 

do , 

ILLans&Sona 

do , 

Bair  &  OMsnm  Manafnctnring  Co 

do 

Joo.  Eiobbftnm  A  Co 

Wylio  Broo , 

Tb«Cont.Di«t.APrtg.TeLCo 

A-Kliokor r. 

Look  No.  4  Kntnml  Gm  Co 

Caakoy  Boat  Store  Sapplj  Co 

Hired  men , 

Joseph  Woodwell  &  Co 

Logan-Greftg  Hardware  Co 

The  Weetern  Union  Telegraph  Co..., 

MiOCb«B-P-Po^»ll 

JohnShonp&Co 

Blythe  A  <5o 

Nicola  Bros.  Co 

Chaa.  Gulenta 

Waverly  Oil  Works 

Hired  men 

do 


.do. 
.do. 
.do. 
-do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Wm.  G.  Johnston  A  Co 

Samael  McKnight , 

S.S.Cmmp  A.Co 

Hired  men , 

The  Cent.  Diet  APrtg.  Tel.  Co 

Bindley  Hardware  Co 

Logan,  Swift  A  Brlgham  Envelope  Co . 

Imri  N.  Lucas 

Steamer  Nellie  Hudson 

T.M.Jenkins  ACo 

A.D.  Miner's  Sons  Co 

Philadelphia  Company 

T.  F.  Penuington 

William  RnsiieU 

J.  L.  MoFeeters 

The  Manufacturers'  Natural  Gas  Co. 

Boigamin  F.  Gabler 

Gas  Engine  and  Power  Co.  and  Chas. 
L.  Seabury  A  Co.,  Consolidated. 

Geo.  S.  Nutt 

James  T.  Nutt 

Wm.  G.  Johnston  ft  Co 

C.  Jotted  Co 

do , 

Crow  Bros , 

on  Well  Supply  Co 

Baltimore  and  Ohio  K.  K.  Co 

P.  &  M.  Packet  Co 

Jackson  B.  Stoker 


For  what  paid. 


BolU 

Fire  ohamber«,etc 

Iron  tuyeres 

Removing  obstructions. 

5«^lfinK 

Fuel  gas 

Salammoniao 

Traveling  expenses 

do 

Gas 

Dies  and  brands 

OUs 

....do 

Freight 

Fuel  gas 

BolU,eto 

Lamps , 

TraveUng  expenses . 

do 

Spikes 

do 

Repairing  engines 


Blanks 

Repairs  (lock  house) 

Telephone  service 

Dike 

Gas 

Oars _. 

Services,  January,  1898 

Forge  

Haraware 

Telegrams 

Mileage 

Pino 

Pine  and  oak 

Fir  lumber 

Traveling  expenses 

Oils __ 

Services,  February,  1898 

«lo 

do 

do 

do 

do 

do 

do 

do 

do 

.....do 

Stationery 

Vise 

Hire  of  boat 

Services.  February,  1898 

Telephone  service 

Hardware 

Envelopes 

Travehng  expenses 

Freight 

Coal. 

on 

Fuel  gas 

Grates 

Traveling  expenses 

do 

Fuel  gas 

Coal 

Pinion,  stud,  etc 

Traveling  expenses 

do 

Writing  pads 

Dredging 

Removing  obstructions.. . 

White  oak 

Pipe,  etc 

Transportation 

Freight 

Use  of  ice  harbor .......... 


#4.0O 
12.  OO 

8L0O 

420.00 

4AA.SO 

94.  50 

.40 

7.35 

2.10 

aTo 

2.89 

9.51 

14.48 

^50 

tt.00 

«4.4« 

1.73 

1.70 

3.91 

7.55 

438.10 

165.75 

51.35 

37.00 

7.00 

7.75 

1,960.06 

33.73 

6.35 

39.52 

12  75 

1248 

.55 

204 

40.48 

98.97 

585.73 

224 

17.64 

85.00 

450.90 

680.00 

siass 

500.00 

500.00 

115.00 

3,355.00 

28.00 

125.00 

676.30 

6.05 

4.20 

65.00 

36.48 

11.45 

&43 

12.00 

5.76 

4.50 

96.99 

9.85 

9.68 

246 

1.35 

4.95 

86.60 

4.00 

1.10 

5.13 

293 

18.40 

1,406.00 

10.00 

842.45 

251 

.22 

.40 

10.00 
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Detailed  statement  of  expenditures  nuuU  in  oonneotian  ufith  the  work  of  operating  and  care  of 
lockg  and  dams  1  to  9,  etc, — Continaed. 


Date. 


Voucher. 


To  whom  paid. 


For  what  paid. 


Amount. 


189a. 

March... 


April. 


Hay. 


84 


J.W.Coyle 

W.J.Gilmore&Co 

The  Western  Union  Telegraph  Co 

The  Cent.  Diet.  &  Prtg.  Tel.  Co 

Jonea  &.  Laoshlins,  Limited 

Reno'a  Day  Line  Packet 

Jas.  H.  Matthews  &  Co 

Wm.  G.  Johnston  &  Co 

Adams  Express  Co 

Consolidated  Traction  Co 

The  Pittsburg  and  Lake  Erie  R.  R.  Co. 

Davis  Bros 

Chas.GulentE 

Hired  men 

do 

John  C.  O'Donnell,  postmaster 

Scaife  Foundry  and  Machine  Co., 

Limited. 

J.  Herbertson*s  Sons 

ThomasP.  Roberts 

The  Cent  Dlst  &  Prtg.  Tel.  Co 

Brook,  Reed  &  Wade 

Pennsvlvania  R.  R  Co 

The  MannfiActurers'  Natural  Gas  Co.. 

H-Childs&Co 

Hired  men 

do 

do 

.....do 

do 

do 

William  Russell 

Phillips,  Nimick  &  Co 

Geo.&Nntt 

Hired  men 

John  C.  O'Donnell,  ]>ostmaster 

Hired  men 

Jno.  Austen  McCulloch , 

Caskey  Boat  Store  Supply  Co 

Wm.  G.  Johnston  &Co 

J.  L.  McFeeters 

O.  Jutte  &  Co : 

do 

Look  No.4  Natural  Gas  Co 

Hired  men 

do 

The  Weetem  Union  Telegraph  Co. . .. 

Philadelphia  Company 

W.A.Scott,jr 

The  Manufacturers'  Natural  Gas  Co. . 

Waverly  Oil  Works 

Scaife  Foundry  and  Machine  Co., 

Limited. 

Samuel  McKnigbt 

Brown  Sc  Co.,  Incorporated 

Somers,  Fitler  &  Clarke,  Limited 

W.  H.  Brown's  Son 

Pgh.,  Brownsville  &  G.  Pkt.  Co 

M«u.  Chas.  F.  PoweU 

John  Shonp  &  Co 

A. D.Miller's  Sons  Co 

Geo.  C.  Michener 

J.E.Kennelly 

Reno's  Day  Line  Packet , 

Hired  men 

B.F.Gabler 

S.  Keiehley  &  Co 

Jos.  Elchbanm  &  Co 

Alps  Coal  Co 

W.  J.  Gllmore  &  Co , 

The  Cent.  Dist  &  Prtg.  Tel.  Co 

Hired  men 

do 

Israel  L.  Roseberry 

Simeon  McClain,Jr 

Patterson  ScCo 

Hired  men 

do 

James  McKay  &  Co 


Services,  Febmary,  1898., 
Sperm  oil 

l^legrams . 
Telephone  t 
Driflbolta  . 
Freight. 


Telephone  service 

tbol 

ight 

Rubber  stamps 
Binding . 
Freight- 


Car  tickets  

Transportation 

Hire  of  team 

Traveling  expenses . . . 
Services,  March,  1898 . 

do 

Look-box  rent 

Miter  wheels 


Casting... 
Traveung  expenses. 


Telephone  service . 

Rent,  heat,  and  light 

Transportation 

Fuel  gas 

Rubber  boots 

Services,  March,  1898.... 

....do 

....do 

....do 

....do 

....do 

Traveling  expenses 

Iron 

Traveling  expenses 

Services,  March,  1898.... 

Registry  stamps 

Services,  March,  1898.... 

Traveling  expenses 

Oars •- 

Stationery 

Traveling  expenses , 

Dredging 

Removing  obstructions. 

Gas r. 

Services,  March,  1898.... 

do 

Telegrams , 

GasT. 

Brick,  etc 

Burner 

Oils 

Miter  wheel 


Tools 

Iron 

Screw  ends,  etc 

Oak  and  pine 

Freight 

Mileage 

Oak 

OUs 

Stone 

Rice 

Towing 

Services,  April,  1898 

Coal 

Tin  work 

Record  books 

Coal 

Whitewash  brushes,  etc  . 

Telephone  service 

Services,  April,  1898 

do 

Traveling  exjMnses 

Towing 

Lime 

Services.  April,  1898 

do 

Chain 


$4.00 
L65 
LU 
7.00 
133.81 
LOO 
LIO 
2.00 
.80 

10.00 
1.28 
3.00 
2.24 

85.00 

450.00 

8.00 

48.50 

7.87 

10.88 

62.60 

87.50 

1.84 

69.40 

10.88 

MO.  00 

500.00 

600.00 

45.00 

125.00 

695.40 

8.81 

412.15 

3.63 

8.83 

L92 

818.34 

9.90 

L30 

&50 

6.11 

674.75 

40.00 

32.68 

115.00 

1,350.34 

2.26 

4.50 

5.50 

16.00 

.75 

7.25 

28.82 

459.42 

124.36 

218.09 

L50 

4.40 

458.81 

27.88 

153.83 

3.00 

12.00 

54.00 

4.00 

69.70 

12.84 

78.20 

13.38 

6.80 

545.00 

450.00 

L98 

5.00 

10.10 

660.08 

500.00 

6.46 
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Detailed  statement  of  expenditures  made  in  connection  with  the  work  of  operating  and  care  of 
locks  and  dams  1  to  9,  etc, — Continaed. 


Bate. 


Yonoher. 


To  whom  paid. 


For  what  paid. 


▲moQxit. 


1898. 
May 


Jane.. 


Hired  men 

...do 

....do 

.-..do 

....do 

...-do 

The  Wefltem  Union  Telegraph  Co... 

Adams  Express  Co 

S.  H.  Hathaway,  quartermaster,  U. 
S.A. 

Hired  men 

....do 

C.Jntte&Co 

....do 

WiUiam  RnsseU 

J.  I^  McFeeters 

LN.Weayer 

Pennsylvania  R.  K.  Co 

Wm.  G.  Johnston  &  Co . 


Services,  April,  1888  . 

do 

...do 

do 

....do 

....do 

Telegrams 

Freight 

Fhigs 


Pffh.,  Brownsville  &  G.  Pkt.  Co 

The  Mannfactorers'  Natural  Gas  Co. . 

The  Pittsburg  Gas  Co 

Geo.S.Nutt 

W.  H.  Brown's  Son 

Philadelphia  Co 

James  T.Nutt 

Oil  Well  Supply  Co 

Bindley  Hardware  Co 

A.  D.  Miller's  Sons  Co 

Waverly  Oil  Works 

Pgh.,  Brownsville  &  G.  Pkt  Co 

Caakey  Boat  Store  Supply  Co 

C.  A.  Turner 

Jas.  B.  Haines  &  Sons 

W.J.Gilmore&Co 

McClintock  dt  Irvine 

Joneu  &  Langhlin,  Limited 

Somers.  Filler  &  Clarke,  Limited 

J.'Herbertaou's  Sons 

do 

.....do 

Elisabeth  Marine  Ways  Co 

The  Cent.  Dlst  &  Prtg.  Tel.  Co 

Bono's  Day  Line  Packet 

S.  P.Hatfield 

Caskey  Boat  Store  Supply  Co 

Western  Union  Telegraph  Co 

Chas.  Gulentz 

J.  D.  McHroy  &  Sons 

Hired  men 

do 

T.J.  Barnard 

Hired  men 

do 

do 

do 

do 

do 

do 

do 

MiSiCha».F.PoweU 

Hired  men 

do 

do 

Wolff,  Lane  &  Co 

Philadelphia  Co 

Thomas  P.  Roberts 

William  RusseU 

J.  L.  McFeeters 

John  Shoup  Sc  Co 

The  Myers  &  Shlnkle  Co 

Stephens  Bros 

Scaife  Foundry  and  Machine  Co 

J.H.  Herr 


Servioea.  April,  1888.... 

do 

Dredging 

Removing  obstructions . 

Traveling  expenses 

do 

Oak 

Transportation 

Books,  etc 

Freight 

Gas 

....do 

Traveling  expenses 

Hire  of  boat 

Gas 

Traveling  expenses 

SuppUee 

Kettles,  etc 

OlI- 


Reno's  Day  Line  Packet. . . . 

Oliver  C.  Wilson 

Atwood  &  McCaffrey 

Elizabeth  Marine  Ways  Co. 


Oils 

Freight 

Salt 

Belt 

Duck 

Yellow  ocher 

Linseed  oil 

Angle  irons 

Copper  tacks 

Suspension  bars 

Anchors 

Hoods,  etc 

Oak 

Telephone  service 

Towing,  etc 

Services,  May,  1898 

Pumps 

Telegrams 

Traveling  expenses 

Lam  ps 

Services,  May,  1898 

do 

Oak,  etc 

Servicea,  May,  1898 

do 

do 

do 

do 

do 

do 

do 

Mileage 

Services,  May,  1898 

do 

do 

Tools 

Gas 

Traveling  expenses 

do 

do 

Oak 

Paper 

Repairs 

Stud 

Bath    tub    (Look   maater'i 
house). 

Towing 

Stone 

Shafting 

Oak,  etu 


$1,874.00 

<I85.80 

818.33 

5<i0.  00 

115.00 

165.00 

.50 

1.25 

24.84  ; 

45.00 

70.00 

1,066.38 

55.00 

7.14 

5.38 

I6&54 

2.57 

5.70 

17.51 

64.05 

5.80 

7.60 

87.60 

4.95 

1.15 

.55 

9.75 

23.68 

8.00 

.60 

.90 

2.01 

4&95 

30.19 

30.28 

19.38 

3.60 

156.48 

32.10 

46,110 

962.70 

3.35 

13.00 

175.00 

24.90 

.26 

279 

6.00 

614.00 

545.00 

1,068.77 

660.00 

818.33 

600.00 

173.33 

1,640.34 

45.00 

75.00 

561.60 

.92 

500.00 

115.00 

70.00 

.88 

1.68 

1292 

7.60 

6.81 

337.96 

225 

120.00 

6.90 

44.16 

106.00 
67.48 
67.50 

461.46 
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Detailed  statement  of  expenditures  made  in  connection  with  the  work  of  operating  and  care  of 
locks  and  dams  1  to  9,  eto, — Continaed. 


Date. 

Voucher. 

For  what  paid. 

Amount. 

1898. 
June      . » • . 

51 
52 
53 
54 
55 
56 
67 
M 
67 
68 
60 
70 
71 
72 
73 
74 
75 
76 
78 
84 
85 
86 
87 
89 
90 
91 
92 
94 
95 
96 
97 
100 
101 
102 
103 
104 
105 
106 
107 
108 

109 
110 
118 
114 

The  Manufacturers'  Natural  Gas  Co. . 
James  Jones  &  Sons 

Gas 

$59.40 
82  25 

Coal 

Steamer  I.  M.  Mason 

Hire  of  flat 

16.00 

D.Frits 

Repairs 

159  70 

George  S.Nntt 

Traveling  exi>euBos 

13.11 

Thompson  &Co 

Cambric 

4.20 

WhiUach  &  Barcus 

Repairs 

210  UO 

J.  Herbertson's  Sous 

Cast  irons 

7.65 

do     

do 

49  91 

Geo.  W.Rnsh 

Stone 

168  13 

G.Jntte  &Co 

Removing  obstructious 

Dredffinif ....... .       ........ 

2, 475. 00 

....do  

76  00 

do 

To  wi  iig 

8.00 

"Wftlton  T.nin^>er  Cor . r 

Hemlock 

122.50 

do 

Weatherboarding 

25  20 

do 

do 

20.32 

Yrma'k.'K.Yaor    .-.--- 

Towing...... ..... 

5  00 

Jacob  Kline 

Stone.. 

144  80 

Pgh..BrownsviUe&G.Pkt.Co 

waterbury  Kope  Co 

Freight 

8.08 

Hand  line 

14.61 

C.  M.CraU....fr. 

Plastering 

67  50 

George  W.  Rush 

Stone..... 

65.81 

Brown  &  Co..  I ncorDorated  ........... 

Iron ,.., .,, 

47  72 

Somers,  FiUer  &  Clarke,  Limited 

"W.  W.Lawreuce  &  Co 

Set  screws 

3.13 

White  lead,  eto 

44.48 

W.  J.Gilmore  A,  Co 

Paint 

90 

do 

Sponges - 

3.75 

E.H.Arrison 

Painting  and  papering 

245.00 

do 

3.00 

George  C.  Mlchener 

Stone 

85  94 

T.J.  Barnard 

Oak 

278.76 

The  Cent.  Dist.  &  Prtg.  TeL  Co 

John  Crouch 

Telephone  service 

6.26 

Stone 

53.61 

Oliver  S.  Wilson 

do 

148  OS 

Frank  Kysor 

Snruce  lumber' 

22  00 

George  W.  Rush 

Stone 

85  51 

George  C.  Michener 

do ..................... 

84.40 

William  R.  Martin 

Oak 

41L69 

William  G.Johnston  &  Co 

ScaifeFoundzy  and  Machine  Co.,  Lim- 

Walton  Lumber  Co 

Copy  books................. 

1.70 

Heel  posts 

46.80 

Hemloolc 

0  80 

Brook.  Reed  &  Wade 

Rent,  best,  and  light 

Services.  June.  1898 

84  50 

Hired  men 

474  00 

do 

......do  ..................... 

695.00 

Total 

106,986.72 

Expended  during  fiscal  year  1898 $105,986.72 

Paid  outstanding  liabilities  fiscal  year  1897 


708.71 


$106,278.01 
OuUtanding liabilities  June  30, 1898 23,535.16 


Cost  of  operating  and  care  of  locks  and  dams  during  past  fiscal  year 128,813. 17 

COMMERCIAL  STATISTICS. 

Two  lines  of  daily  packets,  oomprisine  five  steamers,  rnn  between  Pittsburg  and 
Morgantown;  three  packets  make  week-day  round  trips  between  Pittsburg  and 
Elizabeth  or  Brownsville,  and  two  steamers  make  week-day  round  trips  between 
points  in  the  fourth  and  fifth  or  sixth  pools. 
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Clashes  of  ItoaU  coming  to  Pittsburg  or  plying  on  the  A  Jlefjheny  or  Monongakela  rivers, 
principally  the  tatter,  eompiM  in  1897. 


Number. 


Tennage. 


Groea. 


Net. 


Draft  of 
water. 


Merchant  steam  yessels : 
Towboats. 


Pa8seneer  and  freight  boats  . 
--     ';e^ta 7 


Dredge  I 

Pnmpboata. 

Ferryboats 

Pleasure  steamers 

Pleasure  yachts , 

Launch  (naphtha) 

Unrigged  merchant  vessels :  Decked  barges. 
Graft  not  enrolled : 

Coal  boats 

Goal  barges 

Fuel  barges 

mats: 

Goal 

Suid 

Skeleton  barges 


Total. 


86 

34 

12 

3 

8 

19 

4 

1 

74 

945 

1,580 

102 

853 

2*20 
10 


22,101.89 

7, 158. 73 

1,306.89 

22.58 

415. 18 

140. 81 

20.00 

1.75 

45,611.34 

903,970.00 

825,925.00 

28,886.00 

155,917.00 
22,000.00 
6,000.00 


20,563.62 

6,473.05 

1,033.31 

22.58 

406.87 

136.77 

20.00 

1.75 

45,61L34 

993.970.00 

825. 925. 00 

28,886.00 

155,917.00 

22,000.00 

6,000.00 


2, 109, 475. 12  I  2, 105, 965. 29 


Put. 
8     to8 

1. 5  to  6. 5 
3     to  4.5 

2. 6  to  3 
2.5  to  5.4 
2. 5  to  4. 6 
2.5  to  4 
2.6 

8     to8 


to8 

to7 
to7 

to7 
to4 
to7 


Monongakela  liiver  coal  traffic. 


Calendar  year. 

Passed 
through 
looks  on  Mo- 
nongakela 
River. 

PaBsed  Davis 
IsUind  Dam, 
Ohio  River, 
near  Pitts- 
burg  (from 
annual  report 
Ohio  River 
Improve- 
ment). 

Difference, 
approximate 
consumption 
of  river  ooal 
at  Pittsburg. 

1890 

Tim; 

4,652,104 

4,276,588 

3,872,340 

3,860,072 

4,649,612 

4, 183, 590 

5.709,252 

5,289,838 

5, 729, 110 

Tom, 

8,420.857 
2,893,752 
2,299,294 
2,864,401 
2.453,787 
2,893,878 
4, 102, 190 
2,670.368 

Tons. 
1, 231, 747 

1891 

1.382,836 

1892 

1. 573, 046 

1893 

1. 495. 671 

1894 

2. 105, 825 

1896 

1. 780. 723 

1896 

1.607,062 

1897 

2.610.469 

1896  (fiscal) 

Remarks. — Abont  250,000  tons  of  river  ooal  are  estimated  to  have  been  mined  on 
the  Monongahela  River  in  1897  and  nsed  in  the  pools  where  mined,  and  conseauently 
are  not  incladed  in  the  amoant  looked.  A  proportionate  amount,  considering  the 
yearly  tonnage,  applies  in  the  same  way  for  the  other  years. 

Loekages  made  and  traffie  passed  at  Monongahela  Biver  locks  during  year  ending  June  SO, 

1898. 


At  dams. 

Lookagea. 

Steamboats 
(number). 

Coal  boats,  barges, 
flats,  and  boat  bot- 
toms (number). 

Rafts  (num- 
ber). 

Other  craft 
(number). 

Up. 

Down. 

Tip. 

Down. 

Up. 

Down. 

Up. 

Down. 

Up. 

Down. 

1 

10,785 

10. 577 

6,614 

0,554 

1,875 

036 

828 

1,154 

864 

10,821 

10,425 

6.841 

1.102 
802 

8,039 

6,037 

4.642 

4,204 

1,633 

887 

768 

817 

752 

8,044 

6.925 

4,564 

4,216 

1.639 

886 

768 

816 

762 

11,942 

15.528 

n,787 

11,595 

753 

147 

136 

267 

131 

12,897 

16,454 

14,270 

11,724 

723 

137 

125 

249 

117 

414 

243 

23 

22 

4* 

1 

82 

8 

43 
89 
102 
102 
116 
98 
109 
88 
57 

1.226 
875 
206 
164 
212 
25 
53 
266 
110 

896 

2 

870 

8 

201 

4 

132 

5 

222 

6 

25 

7 

47 

8 

238 

9 

108 

Aggregate. 

40.188 

40,097 

28,670 

28,610 

64.286 

56,696 

792 

804 

3,137 

2,239 
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Lochag 

M  made  and  traffiopataed 

AtdAins. 

Coal  (tona). 

Bails,  steel 
(tons). 

Other  iron 

Sundry  mer- 
chandJse  (tons) 

Sand  (tons). 

Up. 

Down. 

Up. 

Down. 

Up. 

Down. 

Up. 

Down. 

Up. 

Down. 

1 

64,012 
20,141 
2,334 
840 
226 
671 
621 
461 
103 

4,733,200 

6.600,060 

4,877,825 

8,003,384 

126,012 

40 

60 

88 

10 

24 
134 

00 
141 

30 
2 

13 

42,622 

ii" 

1,828 

1,421 

1,967 

1,808 

1,746 

633 

217 

206 

200 

24.004 

2,847 

113 

04 

53 

56 

117 

160 

82 

80.467 
20,880 
22,602 
18,465 
8.850 
0,011 
6.550 
8,420 
6,274 

0,665 
8.426 
6,081 
6,673 
6,128 
4,448 
2,887 
2,864 
2,141 

50,802 
1,025 

530 
6.280 

260 

25,886 

107,005 

20,467 

3,750 

100 

2 

3 

4 

5 

6 

100 

7 

100 

R 

1 
8,660 

100 

0 

Aggr^ate. 

88,100 

al0,480,565 

484 

42,634 

0,485 

27,025   140,446 

40,506 

62,538 

157,088 

At  dams. 

Orayel  (tons). 

Stone  (tons). 

Brick  (nam- 
ber). 

Umber  (cable 
feet). 

Lumber  (feet  B.M.). 

Up. 

Down. 

Up. 

Down. 

Up. 

Down. 

Up. 

Down. 

Up. 

Down. 

1 

66,540 

5,725 

1,200 

200 

10,706 

000 
600 

8,877 
440 

8,400,878 

U  686, 080 

03,740 

80,000 

170.506 
842,070 
622,776 
775,416 
643,636 
697,182 
688,656 
686,458 
207,060 

0,766,740 

4,681,050 

2,830,988 

2,262,840 

163,450 

12,150 

62,200 

75,070 

648,200 

873,850 

728, 830 

465,270 

537,040 

8,603,500 

1,005,006 

2,246.786 

2,078,006 

660,500 

2 

8,025 

800 

80 

8,131 
614 
680 

017,000 



3 

4 

422 

60 

8,000 

5 

0 

10 

1,720 

7 

8 

527 
00 

776 
1,300 

15,876 
10,440 

9 

16,000 

Aggregate. 

75,078 

1,012 

5,068 

7.720 

620.000 

16,000 

1,188,734 

4,688,840 

20.418,488 

18,074.276 

At  dams. 

Laths  (number.) 

Posts  and  braces 
(number). 

Liye  stock, 
large  (number). 

Live  stock, 

small  (num> 

ber). 

Passengers 
(number). 

Up. 

Down. 

Up. 

Down. 

Up. 

Down. 

Up. 

Down. 

Up. 

Down. 

1 

1.000,000 

800,000 

204,260 
217, 000 
117,900 
150.100 

800 

800 
800 
81,660 
67,658 
88,707 
35,654 
600 

862 
466 
450 
374 
223 
214 
164 
144 
174 

665 
610 
704 
680 
642 
642 
268 
221 
184 

"'ii' 

40 
65 
15 
73 
18 
1 
18 

2.421 
2,452 
2,825 
2,041 
6.008 
4,450 
1,165 
1,004 
688 

76,258 
78, 716 
47,072 
20,020 
27,502 
17,310 
15,405 
16,086 
14,144 

76,085 

2 

78,382 

8 

48,622 

4 

20,000 

6 

26,786 

6 

800 

16,484 

7 

14,800 

8 

4,759 

14,038 

0 

12,284 

Aggn^t©. 

1,000,000 

800,000 

604,810 

226,183 

2,671 

4.434 

241 

23,054 

821, 6U 

816^160 

a  Includes  smaU  quantity  of  coke. 


Maximum  traffic,  in  iOM,  exdurive  of  Umber  and  lumber,  at  any  lock  for  year  ending 

June  SO,  1898, 


Glass. 


At  Look 
No.- 


Up. 


Down. 


TotaL 


Coal 

Bails,  steel , 

Ctber  iron  products  ., 
Sundry  merchandise. 

Sand... 

Gravel 

Stone 

Brick 

Lath 

Posts  and  braces  . 

Live  stock,  large 

Livestock,  small.... 


ToUl.. 
Passenger  a.. 


aKumber. 


90,141 

24 

1,828 

80,467 

1,025 

66,640 

440 

1,851 

17 

6,600 

158 

1 


6,600.060 

42,622 

24,004 

0,565 

107,005 

000 

8,026 


18 


246 
255 


136,802 
78,716 


6,880,684 
78,382 


6,720,110 

42,646 

26,282 

40,082 

100,020 

67.530 

8,466 

1,861 

80 

6,600 

404 

266 


6,025,876 
157,606 
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Bridges  computed  over  Monongahela  River  and  its  hranchea. 


Name. 


tance 
above 
mouth. 


Kind. 


Spfmfl. 


Channel  span. 


Clear 
width 
at  pool 
or  low- 
water 
level. 


Clear 
height 
above 
XH>ol  or 

low- 
water 
level. 


Name  of  pool  or  branch 
In  whioh  located. 


Point , 

Smithfleld  street 

Pitt«burg,  Cincinnati,  Chicago 

and  St.  Louis  Hallway  (Try 

street). 

Tenth  street 

Monongahela  Connecting  Kail- 

PittsDurg  (Glen  wood) 

Baltimore  and  Ohio  ((3rlenwood) 

Homestead,  Ann  street 

Pittsburg,    McKeesport    and 

Youghiogheny  (Homestead). 

Rankin 

Pennsylvania  Baiboad  (Port 

Perry). 
McKeesport  and  Duquesne 


Hf cKeesport  and  Bessemer. . 


McKeesport  Suspension . 
Pittsburg,    McKeesport,    and 

Youghiogheny  Kailroad  (Mc- 

Keenport). 
Fifth  avenue  and  High  street 

(McKeesport). 

Port  View , 

Dravosburg 


Boston 

Elizabeth. 


Suterville 

Monongahela  City . 

Bellevemon  a 


Ohio  and  Baltimore  Short  Line 
Kailroad  (Greenfield). 

Pennsylvania  Railroad  (Red- 
stone). 

Brownsville 

Stat«  Line  Railroad  (Point 
Marion). 

Morgantown 


Baltimore  and  Ohio    Railroad 
(near  Fairmont,  W.  Va.). 

Fairmont  Suspension , 

Baltimore  ana  Ohio    Railroad 
(near  Fairmont,  W.  Va.). 


MiUs. 
0 
.8 

1 


1.3 
2.8 

5.8 
6 

7 
8 

9 
11.8 

14.5 

H.6 
15.  5 
15.67 


15.6 

16 
16.2 

18 
23 

30 
32.5 

43.5 

52 

56 

57.3 
00.5 

102 

125.5 

126.5 
127 


Highway 

. .  do 

Railway . 


Highway 
Railway . 

Highway 
Railway . 
Highway 
Railway . 

Highway 
Railway . 

Highway 

Railway . 
Highway 
Railway . 


Highway 


...do. 
...do. 


...do. 
...do. 


...do 

...do 


...do.... 
Railway . 
...do.... 


Highway 
Railway  . . 

Highway . 

Railway . . 

Hiijhway . 
Railway . . 


Ffet.  Feet. 

780  73. 3 

344  ;  55 

247  53 


195 
300 

500 
184 
350 
250  I 

500 
253 


325 

305 
221 


300 


258 
350 


337 
350 


320 
216 


350 


262 


218 
109 


606 


190 


54 
51.8 

53 

57 
52 
54 

55 
57 


305  I    57 


51.5 

43 

40 


50 


40 
51.8 


45.03 
51 


37 
42 


54 


40 


41.5 
33.5 


45.7 


39 


Davis  Island  Dam. 
Do. 
Do. 


Do. 
No.  1,  Monongahela 
River. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 

No.  2,    Monongahela 
River. 
Do. 
Youghiogheny  River. 


Do. 

Do. 
No.  2,  Monongahela 

River. 
Youghiogheny  River. 
No.  2,  Monongahela 

River. 
Youghiogheny  River. 
No.    3,  Monongahela 

River. 
No.    4,  Monongahela 

River. 
No.  4,  no  superatmo- 

ture. 
No.  4,  Monongahela 

River. 
Do. 
Cheat  River. 

No.   9,  Monongahela 

River. 
Above  slack  water. 

Do. 
Do. 


a  Records  do  not  show  that  the  plana  of  the  Bellevemon  Bridge  were  approved  by  the  Secretary  of 
"War. 
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Bridges  author%ze4  and  under  canatruction  at  end  of  year. 


Dis. 
tance 
above 
mouth. 

Channel  span. 

Placew 

Kind. 

Num- 
ber of 
spans. 

Clear 
width 
at  pool 
or  low- 
water 
level. 

Clear 
height 
above 
pool 
or  low- 
water 
level. 

Name  of  pool  or 
branch      in 
which  located. 

Ferry  street,  Pittsburg.. 

South   Twenty-second 

street,  Pittsburg,  a 
Port  Perry 

Miles, 
0.5 

2.3 

11.7 

Iron    truss ;    railway 

snd  highway. 
Iron  tru.<4S;  highway  .. 

Iron  truss;  railway 

8 
8 
6 

FeeL 
750 

500 

378.5 

Feet. 
80 

63 

06 

Davis  Island. 

No.  1,  Mononga- 
helaBiver. 
Do. 

Plaoa. 

Date  of  ap- 
proval  of 
act  of  Con- 
gress. 

Date  of  ap- 
proval of 
plans    by 
Secretary 
of  War. 

Date  of  oommenoe- 
ment   of  worls 
prescribed    by 
act  of  Congress. 

Date  of  comple- 
tion of  work 
prescribed  by 
aot  of  Congress. 

Ferrv  street.  Pittsbure 

Mar.    2,1895 
May    7,1894 

Jan.  26. 1807 

May  20,1896 
Aug.  21, 1894 

Mar.  8.1897 

lone    year    from 
r    date  of  act. 

South     Twenty-second     street, 

Pltfsburg. 
PortPerry 

Three  years  there- 
after. 

a  The  South  Twenty-second  Street  Bridge,  Pittsburg,  is  completed,  except  that  mooring  rings  for  the 
use  of  navigators  have  not  been  inserted  m  the  channel  piers. 

Bridges  auihorizedf  but  whose  oonstruotion  or  reconstruction  had  not  been  commenced  at 

end  of  year. 


Channel  span. 

Place. 

Dis- 
tance 
above 
mouth. 

Kind. 

Num- 
ber of 
spans. 

Clear 
width 
at  pool 
or  low- 
water 
level. 

Clear 
height 
above 
pool 
or  low- 
water 
level. 

Name  of  pool  or 
branch  in  which 
located. 

South  Tenth  street,  Pitta- 

burg. 
Braddock,  Thirteenth  street, 

(1>. 
Braddock,  Thirteenth  street, 

Mckeesport  (to  Mifflin 
Township.) 

McKeesport  (to    Reynold- 
ton). 

Monongahela  City 

MUsa. 
1.3 

11.2 

11.2 

15.4 

15.67 

82.6 

Iron  truss,  high- 
Iron  truss,  railway 

and  highway. 
Iron  truss,  high- 
way. 
SuHpension,  high- 
Iron  truss,  railway 
do 

Feet. 

500 

361.8 

500 

700 

221 

500 

FeeL 
63 

56.7 

60to83 

70 

40 

53 

Davis  Island. 

Na    1,    Mononga- 
heU  River. 
Do. 

No.  2,  Mononga- 
hela River. 

Toughiogheny 
River. 

hela  River. 

Place. 

Date  of  ap- 
proval of  act 
of  Congress. 

Date  of  ap- 
proval of  plans 
by  Secretary 
of  War. 

Date  of  commence- 
ment of  work  pre- 
scribe* by  act  of 
Congress. 

Date  of  completion 
of  work  prescribed 
by  act  of  Congress. 

Sonth  Tenth  street,  Pittsbnri^  - 

Oct.  22,1894a 
Oct.     2,1896 

Apr.  10,1897 
Feb.  24,1808 

Apr.  29,1898a 
Sept.  12, 1^95 

One    year    firom 
date  of  act. 

Braddock,  Thirteenth  street 

Braddock,  Thirteenth  street 
McKeesport  (to  Mifflin  Tow 

ship). 
McKeesport  (to  Reynoldton) 
Monongahela  City 

(1) 
12) 

D- 

Feb.  18, 1893. 

amended 

May  4, 1896. 

Jan.  26,1897 

Feb.  25,1807 

Three  years  there- 
after. 

Mar-    2. 1895 

a  For  reconstructing  bridge. 

NoTS — Authority  for  bridge  over  Monongahela  River  at  Homestead  (Dickson  street)  by  the  Brad- 
dock and  Homestead  Bridge  Company  has  expired  by  limitation. 

Authority  for  bridge  over  Toughiogheny  River  at  Dawson  by  the  Toughiogheny  Central  Railwv' 
Company  has  expired  by  limitation.  ,      r^r^r^l^ 
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GG3. 

IMPROVEMENT  OF  ALLEGHENY  RIVER,  PENNSYLVANIA. 

The  object  of  this  improvement  is  to  afford  open  river  navigation  by 
means  of  contraction  works  and  annual  removal  of  obstructions.  A. 
history  and  description  of  the  works  are  given  in  the  last  annual  report. 

At  the  beginning  of  the  year  the  dams  and  dikes  already  built  at 
nine  localities,  scattered  along  200  miles  of  river,  were  in  fairly  good 
condition,  except  the  dam,  now  abandoned,  at  Nicholsons  Island,  ^me 
of  the  other  works  only  required  ordinary  repairs  due  to  small  under- 
mining or  to  displacement  of  paving.  These  repairs  and  the  removal  of 
bowlders  and  snags  which  had  been  carried  into  the  river  by  ice  and 
freshets  and  had  lodged  in  the  channel  were  undertaken.  The  princi- 
pal part  of  the  small  balance  of  funds  available — less  than  $8,000 — was 
applied  to  an  extension  of  Bed  Bank  Dike  for  bettering  the  channel  at 
a  bad  ripple  there,  and  to  the  protection  of  the  channel  face  of  Hickory 
Island,  which  had  been  badly  scoured  as  a  result  of  contraction  of  the 
waterway  by  an  adjacent  cut-off  dam,  thereby  threatening  to  spoil  an 
improved  channeL 

The  field  work  was  supervised  by  Assistant  Engineer  J.  W.  Arras, 
who  reports  thereon  that — 

The  delivery  of  materials  for  the  extension  of  Red  Bank  Dike,  contracted  for,  after 
considerable  delay,  began  to  arrive  in  the  latter  part  of  September.  The  season 
being  far  advanced,  extraordinary  efforts  were  pat  forth  to  rush  the  work  to  com- 
pletion before  the  fall  freshets  set  in.  On  September  29  a  sufficient  quantity  of 
timber  had  been  received  to  justify  a  start.  Exceptionally  favorable  conditions 
enabled  the  work  to  progress  rapidly,  and  in  consequence  the  timber  work  and  stone 
filling  were  jDractically  finished  in  one  month,  and  about  one-fifth  of  the  paving 
placed.  Paving  was  continued  until  November  13,  when  work  was  suspended  owin^ 
to  a  shortage  of  fimds.  At  this  time  316  linear  feet  of  paving  was  all  that  remained 
to  be  done  to  complete  the  work. 

The  original  dike  at  Red  Bank  projects  from  the  right  bank  a  little  below  a  point 
opposite  the  mouth  of  Red  Bank  Creek,  64  miles  above  Pittsburg.  Originally  it  was 
located  farther  downstream  so  as  to  reach  the  summit  of  the  shallow  bar  at  the  foot 
of  the  ripple,  but  was  changed  to  its  present  location  at  the  request  of  the  steam- 
boating  interests.  As  a  result  it  failed  largely  of  its  purpose,  the  water  escaping 
by  a  strong  cross  current  toward  the  right  bank  between  the  foot  of  the  dike  and 
the  bar.  It  was  to  overcome  this  diversion  of  water  from  the  main  channel  that  the 
extension  of  this  dike  was  made.  The  new  addition  is  1,000  feet  long,  12  feet  wide, 
which  is  also  the  width  of  the  lower  portion  of  the  original  dike,  and  its  average 
height  is  7  feet,  bringing  it  up  to  the  plane  of  a  6-foot  stage.  In  construction  it  is 
similar  to  the  old,  being  a  rigidly  bolted  timber  crib  work  filled  with  broken  stone 
and  paved  with  hammer-dressed  stone  to  a  depth  of  1  foot.  Its  position  is  a  con- 
tinuation of  the  line  of  the  old  dike  with  gradually  diminishing  curvature,  nearly 
parallel  to  the  left  bank  of  the  stream.  It  passes  slightly  to  the  right  of  and  aboat 
200  feet  beyond  the  summit  of  the  bar,  effectually  preventing  all  waste  from  the 
channel  and  concentrating  the  entire  low- water  discnarge  on  the  left  of  the  bar. 

The  folio vring  is  a  statement  of  the  material  expended  in  this  work : 

White-oak  lumber feet  B.  M..  92, 120 

Hemlock  lumber do....  79,400 

Driftbolts pounds..  17,237 

Riprap  stone cubic  yards..    2,684 

Excavation do 207 

The  cost  of  the  extension  was  $6,263.37. 

On  September  20  three  smaU  parties,  each  consisting  of  one  suboverseer,  five  labor- 
ers, and  one  to  two  teamsters  with  teams,  fiiUy  equipped  with  blasting  appliances, 
drag  sleds,  etc.,  for  the  removal  of  bowlders  and  snags  from  the  channel,  commencea 
operations.  The  uppermost  party  devoted  its  efforts  first  to  the  protection  of  Hickory 
Island,  157  miles  above  Pittsburg,  and  on  October  31  had  removed  1,200  cubic  yards 
of  bowlders  from  the  channel  in  that  vicinity  and  deposited  them  along  the  chan- 
nel face  of  the  island,  making  a  covering  2  feet  thick,  extending  from  low  water  to 
the  plane  of  a  14-foot  stage  for  the  distance  of  600  feet.    The  party  then  moved  up 
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to  White  Oak  Chute,  a  very  dangeroas  point  3  miles  abave  Hickory,  and  removed  288 
cubic  yards  of  bowlders  from  the  channel.  The  second  or  middle  party  began  its 
work  at  Tionesta,  152  miles  above  Pittsburg,  and  continued  down  to  Red  Bank,  cov- 
ering a  distance  of  88  miles.  It  removed  375  cubic  yards  of  bowlders,  17  snags,  and 
22  cubic  yards  of  gravel.  It  also  repaired  the  right  abutment  of  the  daon  at  Tionesta, 
replacing  some  stone  filling  which  had  washed  out,  and  adding  some  heavy  bowlders 
to  the  bottom  protection  of  both  abutments.  The  lower  party  started  at  East  Brady, 
70  miles  above  Pittsbure,  and  continued  its  operations  down  to  Murphys  Island,  a 
distance  of  about  36  miles,  removing  1,136  cubic  yards  of  bowlders  and  28  snags. 
This  party  also  placed  118  cubic  yards  of  bowlders  around  the  undermined  portion 
of  the  head  of  the  upper  dike  at  Gowanshannock.  The  bowlders  removed  from  the 
channel  were  generally  conveyed  to  the  bank  or  placed  in  remote  chutes  to  prevent 
the  waste  of  water  through  them.  Owing  to  the  exhaustion  of  the  appropriation 
these  operations  were  suspended  on  November  15. 

From  late  examinations  and  reports  it  appears  that  the  Oorydon  log 
chute  and  the  dams  and  dikes  at  Cornplanter,  Hickory,  Tionesta,  Pit- 
hole,  Six  Mile  Island,  and  the  lower  dike  at  Gowanshannock  are  in  good 
condition,  but  that  the  upper  Gowanshannock  Dike  has  again  under- 
mined around  its  head.  The  abandoned  dam  at  ^N'icholson's  has  not 
changed  materially  during  the  year. 

The  old  portion  of  the  Bed  Bank  Dike  was  undermined  during  a 
freshet,  at  a  few  hundred  feet  above  its  junction  with  the  new  part;  a 
breach  in  the  dike  followed,  which  has  been  enlarged  by  successive 
river  rises  to  220  feet  width  and  average  low- water  depth  of  4  feet. 
During  the  coming  fall  effort  will  be  made  to  prevent  further  damage 
until  next  year,  when  funds  may  be  available  for  proper  repair. 

Money  statement. 

July  1, 1897,  balance  unexpended $11,766.13 

June  30,  ISSiS,  amount  expended  during  fiscal  year 11, 186.00 

July  1, 1898,  balance  unexpended 580.13 

July  1, 1898,  outstanding  liabilities 3.20 

July  1, 1898,  balance  available 576.93 


r  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1900    25, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
1,     harbor  aote'of  1866  and  1867  and  of  sundry  ciyil  act  of  June  4, 1897. 

Note.— Three  thousand  dollars  allotted  from  improving  Allegheny  River  for  survey 
of  Allegheny  River. 


Appropriati<m9. 


March  3, 1879 $10,000 

June  14,1880 20,000 

March  3,1881 25,000 

August  2, 1882 15,000 

July  5, 1884 35,000 

August  5, 1886 30,000 

August  11,1888 26,000 


September  19, 1890 $20,000 

July  13, 1892 25,000 

August  18, 1894 12,500 

June  8, 1896 12,500 

Total 230,000 
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COMMERCIAL  STATISTICS. 
[Compiled  »t  United  State*  Engineer  Office,  Pittsborg,  for  fleoal  year  1897.] 


Articles. 


Barges 

Bark 

Bottoms,  coal-boat 

Cattle 

Coal 

Freight,  general. . 

Grain 

Gravel 

Hay 

Hogs 

Hornes 

Lath 

Lumber 

Manure 


Quanti- 
ties. 


Torn. 

6,156 

4,200 

82,436 

248 

7,003 

3,600 

860 

20,253 

1,U92 

186 

815 

500 

02,692 

8,325 


Articles. 


Palings 

Piles.. 

Poles,  brace.. 
Posts,  check  . 
Posts,  pit.... 

Sand 

Sheep 

Shingles 

Staves 

Stone 

Ties,  railroad 
Timber 

Total.. 


Qniuiti- 


Tans. 

61 

4,113 

3,000 

1.700 

5,717 

110,225 

179 

400 

1.500 

18,  579 

875 

104, 013 


436,668 


Passengers  carried,  18,208. 

The  river  trade  above  Pittsburg  consists  of  rafting,  running  downstream  of  new 
bar^res  and  boat  bottoms  with  loads  of  lumber,  hay,  or  tan  bark,  and  movement  of 
flat  loads  of  sand  and  gravel. 

Upon  the  abolition  of  tolls  at  the  Monongahela  River  locks  the  two  Allegheny 
River  packets  were  transferred  to  the  Monongahela  and  have  not  been  replaced  on 
the  Allegheny,  so  that  for  applying  the  above  table  to  the  fiscal  year  1898  the  steam 
boat  items  of  cattle,  general  freight,  grain,  live  stock,  and  passengers  should  be 
omitted. 

It  is  not  likely  that  packets  will  run  on  the  Allegheny  above  Pittsburg  until  the 
river  improvement  is  more  satisfactory  or  the  numerous  low  bridges  be  raised. 


Allegheny  Biver  distanoM,  Pittahurg  to  Oil  City. 
[From  river  survey,  1896-07.] 


Place. 


Union  Bridge,  at  the  Puint,  Plttsbnrg  .. 

Sixth  Street  Bridge 

Seventh  Street  Bridge 

Ninth  Street  Bridge 

Fort  Wayne  Railroad  Bridge 

Sixteenth  Street  Bridge 

Horr  Island  lock.  Twenty -first  street. .. 

Thirtieth  Street  Bridge 

Pittsburg  Junction  Railroad  Bridge .... 

Forty-third  Street  Bridge  (MiUvale)  . . . 

Butler  Street  Bridge  (Snarpsbarg  and 
Etna) 

Six  Mile  Island  look  (No.  2),  and  wing 
dam 

Aspinwall 

Shades  Run  (Pittsburg  city  line) 

Yerona 

Pittsburg.  Bessemer  and  Lake  Erie  Rail- 
road Bridge 

Lock  No.8  (Springdale) 

New  Kensington 

Tarentum  (BuU  Creek) 

Natrona 

Freeport  Bridge 

West  Penn  RiSlroad  Bridge 

Kiskiminetas  River 

Clinton 

Kelly 

Nicholson's  dam 

Logansport 

Rosston 

Ford  City 

Manorville 


Distance. 


0.0 

.65 

.65 

.75 

.97 

1.84 

1.66 

2.35 

2.65 

8.45 

6.39 

7.00 
7.37 
8.34 
11.19 

14.00 

16.49 

19.8 

21.6 

24.2 

28.7 

30.0 

80.2 

35.7 

86.2 

37.8 

38.2 

40.7 

42.0 

43.7 


Plaoe. 


Kittanning  Bridge 

Lower  Co wanshannock  dike 

Upper  (]lo  wanshannock  di  ke 

Mosgrove 

Templeton , 

Mahoning 

Rimerton 

Riverview , 

Red  Bank  dike 

Red  Bank  Creek 

Red  Bank  Junction 

Phillipston 

East  Brady 

Cattish  Rnn 

Lower  Hill ville 

Monterey 

Parker  Bridge 

Clarion  Ri vor , 

Foxburg  Brldjto 

Emlenton  Bridge 

Dotter 

Rockland 

Kennerdell 

Brandon 

East  Sandy 

Blae  Rock  Bridge 

Franklin  Bridge 

Reno .•... 

Oil  City  Suspension  Bridge 

Oil  City  Relief  Bridge 

Oil  City  and  Petroleum  Bridge  ... 
Allegheny  Valley  Railway  Bridge 


Distance. 


45.6 

48.7 

49.1 

51.2 

65.5 

56.2 

61.0 

62.1 

64.5 

64.9 

65.0 

67.6 

70.7 

73.5 

76.4 

80.6 

85.0 

86.1 

87.8 

91.6 

94.7 

101.4 

110.0 

115.9 

120.9 

125.1 

126.4 

180.7 

134.0 

134.1 

134.2 

184.7 
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Bridges  aver  Allegheny  Biver  between  PiiUburgf  Pa,,  and  Olean,  N,  Y, 


Kame. 


Dis- 
tance 
above 
moath. 


Kind. 


Supers  tmcture. 


Total 
length. 


fl  ^ « 

III 


JO        > 

*^£ 

bCS  « 


Union  ...■••>>>••••-. 

MUes. 

Sixth  street 

North  side  (Seventh 

street). 
Ninth  street 

0.5 
.6 

.7 

Pittsbnrg/Fort 
Wavne  and  Chica- 
go K.R. 

Sixteenth  street 

Thirtieth  street 

.9 

1.3 
2.4 

Pittsburg  Junction 
R.R.(Thlrty.third 
street). 

Forty- third  street. . . . 

Sharpsburg   (Butler 

street). 

Freeportb 

Freeport  (West  Penn 

sylvania  R.  R.). 

Kittanning 

Rradys  Bend 

Parker 

Foxburg 


Emlenton 

Big  Rock 

Franklin 

Oil  City 

Oil  CitV  (relief) 

OlCry 

Allegheny  Valley 
R.  R. 

Tiouesta ■ 

Hickory 


Tidlonte 

Philadelphia     and 

Erie  R.  R. 

Warren 

Western  New  York 

and  Pennsylvania 

R.  R. 

Glade  Run 

G  reat  Bend  (Western 

New    York     and 

PennMylvaniaR.R.) . 

Onoville 

Suaker  Bridge 
ed  House 

West  Salamanca 


Western  New  York 
and  Pennsylvania 
R.  R. 

Salamanca 

South  ( JarroUton 


Tuna  Creek 

Erie  Railroad  (Brad- 
ford Branch). 

Buffalo.      Rochester 
andPlttaburgR.R 

Allegany 

Wis! em  New  York 
and  Pennsylvania 
R.  R. 
Do 

Olean 


2.65 

3.4 

5.3 

28 
29.6 

44.9 
69.5 
83.1 
86 


89.6 
122 
12.1.1 
130.2 
130.3 
130.4 
130.6 

150.6 
157.3 


165.3 
187.1 


187.7 
188.1 


180.9 
197.7 


212.4 
218.2 
224 
230 

231.1 


231.8 
237.8 


239.9 
240.3 


240.3 


250.6 
251.3 


Highway 

....do.... 
....do.... 

....do.... 
Railway.. 

Highway  . 
....do.... 

Railway . . 

Highway . 

....do.... 

...do.... 
Railway  .. 

Highway . 

do  — 

do... 

Railway 
and  high- 
way. 

Highway  , 

do 

....do... 

....do... 

....do... 

...  do.... 

Railway . . 

Highway . 

Railroad 
and  high- 
way. 

Highway . 

Railway . . 

Highway . 
Railway . . 


Highway 
Railway . 


Highway 

do ... 

....do... 
....do.... 

Railway 


Highway . 

Railroad 
and  high- 
way. 

Highway  . 

Railway.. 


.do. 


Highway . 
Railway 


....do... 
Highway 


Wooden   trussed    arch 

(Burr). 
Iron  bowstring  truas  . . . 
Stiffened   suspension 

ii-ou  bars. 

Sub- Pratt  truss 

Iron  lattice  truss 


Wooden   trussed    arch 

(Burr). 
Iron  truss,  continuous 

girder. 

Open  iron  truss 


Wooden   trussed   arch 

(Burr). 
Open  iron  truss 


Iron  bowstring  truss  . 
Open  iron  truas 


Iron  bowstring  girder . 
Open  iron  truss. 


Iron  bowspring  girder. 
Howe    ' 


Wooden 
decked. 


truss, 


Open  iron  truss 

Wooden  truss 

Wood  and  iron  truss  . . 
Suspension  wire  cAble. 

Iron  truss 

Open  iron  truss 

Iron  truss 


Iron  bowstring  girder. 
Wooden  Howe  truss. . . 


Suspension  wire  cable. 
Iron  truss 


Suspension  wire  cable. 
Iron  truss 


Wooden  Howe  truss — 
....do 


Suspension  wire  cable. 
Wooden  queen  truss... 

Open  iron  truss 

Open  iron  truss,  para- 
bolic channel  span. 
Wooden  Howe  truss... 


Iron  parabolic  truss . 
Wooden  truss 


Open  iron  truss. 
....do 


.do. 


Iron  bowstring  girder. 
Wooden  Howe  truss. . . 


Wood  and  iron  truss. . . 
Iron  truss 


Feet. 
1,060 

l,0n6 
1.080 

1.044 
1,167 

840 
760 

841.4 

980 

905 

002.5 
705 

900 
750 
790 
530.7 


456 
700 
711 
700 
830 
1,100 
450 

435 
646 


536 
450 


452 
526 


568 
634 


505 
300 
375 
643 

394 


400 
280 


272 
192 


203 
400 


303 
240 


Feet. 
212 


445 
330 


209 
152 


210 
302 

/210.3\ 
\250    / 

244 

181 

302.5 
185 

180 
200 
197 
176.9 


175 
175 
500 
325 
200 
150 

120 
161.5 


268 
150 


452 
175 


142 

158.5 


82 
75 
125 
154 

146 


133i 
84 


137 
192 


203 


100 
164.5 


171 
60 


Feet. 
35.1 


33 
34.6 


34 
35.3 


34 

30.3 

31.7 

45 
47.3 

82.7 
36.2 
34.5 
35.3 


36.6 

27 

31.5 

41 

31.9 

36.6 

29 

25.5 
23.2 


27.8 
18.6 


24.4 
18 


20.2 
23.1 


13.1 
17.6 
18.1 
17 

19.6 


16 
17 


17 
12.4 


14.1 


19.4 
17.4 


19.5 
16.5 


a  1803 
1884 


a  1892 


18«4 


1896 
a  1887 


a  1885 


a  1883 
1879 


1893 
a  1885 
a  1896 


1888 


a  1896 
ai889 


1882 
1882 


1884 


a  1881 


1883 
a  1888 


1885 
1883 


1882 


1882 


1885 


a  Rebuilt. 


b  Upstream  from  slackwater  provided  for. 
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PlAoa. 


DIs- 
tanee 
above 
uooth. 


Nmn- 
berof 
spans. 


Channel  span. 


Clear 
width  at 
Intended 

pool  or 
low-water 

level. 


Clear 
height 
above 

intended 
pooler 

low-water 
leveL 


Xameof 
river. 


Denny.... 
Koagrove.. 


JfOit. 
14.9 
61.2 


Iron  tmaa,  railway ••••. 

Becked  iron  tmas,  railway  . 


Feet, 
600 
600 


Feet. 

61  to  55 
60 


Allej 


»gheny. 


Place. 


Dateofiasne 
of  charter 

or  approval 
or  act  of 
Congress. 


Date  of  ap- 
proval of  pUns 
by  Secretary 
of  War. 


Date  of  oommeiioement 
of  work  preMribed  by 
charterer  by  act  of  Con- 
gress. 


Date  of  dompletion  of 
work  pre«orib<Ml  by 
charter  or  by  act  of 
Congresa. 


Denny.... 
Moegreve.. 


Jnne  11, 1896 


Ang.l8,lMM.. 

Feb.  28,  1808, 
amended 
plans  May 
24,1898. 


1  year  from  date  of  act. . . 
8  years  from  date  of  char- 
ter. 


8  years  thereafter. 
5  years  thereafter. 


Bridgee  authorieed,  hut  whose  construction  had  not  been  commenced  at  end  of  year. 


Dis- 
tance 
above 
month. 

Num- 
ber of 
bpans. 

Channel  vpan. 

Phioe. 

Kind. 

Clear 
width  at 
intended 

pool  or 
low- water 

level. 

dear 
height 

above  in- 
tended 
pool  or 

low-water 
level. 

Nam©  of 
river. 

Kew  Kensington  . . 

MiUs. 
19.2 

Iron  truss,  highway 

3 

416 

Feet, 

50 

Allegheny. 

Place. 

Date  of 
issne  of  char- 
ter or  ap- 
proval of  act 
of  Congress. 

Date  of  ap- 
proval of 
plans  by 
Secretary  of 
War. 

work  prescribed  by  char- 
ter or  Dy  act  of  Congress. 

Date  of  completion  of 
work  preei^ibed  br 
charterer  by  act  of 
Cougreee. 

TSew  Kensington . . 

Apr.    8,1898 

3  years  fh>m  date  of  charter . 

5  years  thentAffeAv. 

Note.— Authority  for  bridse  over  Allegheny  River  at  Kew  Kensington,  by  the  Tarentnm  Bridge 
Companv,  has  expired  by  limitation. 

Authority  for  bridge  over  Allegheny  Biver  at  Creighton,  by  the  Creighton  Bridge  Company,  has 
expired  by  limitation. 

Authority  for  bridge  over  Allegheny  River  below  Tarentnm,  by  the  KanaJngton  Rapid  Transit 


G  G  4. 

CONSTRUCTION  OP  LOCKS  AND  DAMS  AT  HERR  ISLAND.  ABOVE  THE 
HEAD  OF  SIX-MILE  ISLAND,  AND  AT  SPRINGDALE,  ALLEGHENY  RIVER. 

Of  these  works  the  lock  and  fixed  part  of  dam  and  accessory  struc- 
tores  at  Herr  Island  and  lock  at  Springdale  were  under  construction, 
the  latter  by  contract.  The  contract  was  approved  July  8,  and  includes 
the  structures  at  Springdale  and  Six-Mile  Island. 

Lock  and  dam  (No.  i)  at  Herr  Island.—Tlie  project  was  modified  so 
as  to  substitute  a  fixed  masonry  dam,  pierced  by  three  4^-foot  valve 
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cnlverts,  for  the  Boal^  dam,  at  the  head  of  the  navigable  slip  between 
the  lock  and  adjacent  bank.  The  plan  of  the  main  dam  was  modified 
to  make  the  navigable  pass  500  feet  wide  instead  of  250  feet,  to  omit 
the  trestle  bridge  and  sabstitate  two  bear  traps  of  94  feet  length  each 
for  the  two  Ghanoine  wicket  weirs. 

At  the  beginning  of  the  year  the  lock-chamber  walls,  except  a  small 
block  of  masonry  at  each  hollow  qnoin,  had  been  built  and  the  con- 
Btraction  of  the  upper  miter  sill  begun.  During  the  year  the  lock 
masonry  was  completed;  chamber  floor  and  aprons  under  emptying 
culverts  laid,  and  fixed  dam  and  bulkhead  masonry  wall  along  harbor 
line  at  public  prox>erty  fronting  the  lock  were  built.  Details  of  the 
operations  with  measurements  of  work  and  material  from  a  report  of 
Mr.  J.  W.  Arras,  assistant  engineer,  who  has  been  connected  with  the 
construction  during  the  year,  are  given  below: 

Sixteen  anchor  bolts  for  the  gate  onshions  were  set,  the  concrete  foundation 
finiBhedy  and  the  stone  miter  sill,  2  feet  in  thickness,  laid.  The  top  of  this  sill  is  an 
elevation  of  6  feet  below  the  snrface  of  the  Dayis  Island  dnm  pool,  and  of  13  feet 
below  the  level  of  the  proposed  pool  above  the  lock.  The  small  blocks  of  masonry 
over  the  pivot  stones  omitted  in  the  construction  of  the  lock  walls,  7  feet  by  10 
feet,  and  rnnnine  the  fiill  height  of  the  walls  and  across  the  buttresses  to  a  depth 
of  4  feet,  were  Uien  constructed.  This  work  was  completed  on  July  22.  Before 
moving  the  machinery  from  the  upper  end  of  the  lock,  the  space  between  the  upper 
miter  and  guard  sills  was  excavated  to  a  depth  of  4  feet  below  the  sill  level  and 
roughly  paved  with  stone  to  a  depth  of  1  foot.  While  the  pump  and  derrick  were 
being  erected  at  the  lower  end  of  the  lock,  the  centers  of  the  four  flushing  culverts 
around  the  gates  were  taken  out,  the  culverts  shaped  with  concrete  to  conform  to 
the  valve  openings,  and  the  concrete  form  removed  from  the  interior  faces  of  both 
lock  walls  and  from  the  exterior  face  of  the  land  wall.  On  July  29  the  excavation 
for  the  foundation  of  the  lower  miter  siU  was  commenced,  and  completed  on  August  4. 
The  concrete  foundation  was  then  placed,  16  anchor  bolts  for  the  gate  cushions  and 
the  stone  miter  sill  set,  and  the  auoin  blocks  of  masonry  omitted  in  the  construction 
of  the  lock  walls  erected  as  at  tne  upper  sill.  This  sill,  however,  was  constructed 
2  feet  lower  in  elevation  than  the  upper  sill,  affording  thereon  a  depth  of  8  feet  of 
water,  measured  from  the  level  of  the  Davis  Island  pool,  which  is  the  controlling 
depth  for  navigation  through  this  lock.  This  work  was  completed  on  August  21. 
The  stone  sills  were  then  obessed  for  the  reception  of  the  hollow  qaoinS;  cast-iron 
^ate  pivots,  and  gate  cushions,  and  the  submerged  sections  of  the  quoins  below  the 
lower  pool  and  the  pivots  and  cashions  set. 

The  look  floor,  whose  construction  followed  immediately,  is  built  entirely  of  hem- 
lock lumber.  It  consists  of  10-inch  by  16-inch  girders  53  feet  lone,  securely  bolted  to 
the  vertical  edges  of  the  original  form  piles  for  the  foundation  of  the  lock,  to  which 
the  flooring,  8  inches  thick,  is  fastened  with  f-inch  driftbolts.  The  piles  have  a  pene- 
tration of  26  feet;  the  girders  are  spaced  10  feet,  and  i-inch  spaces  are  left  between 
the  flooring-to  prevent  the  accumulation  of  a  dangerous  head  underneath.  It  gives 
a  depth  of  10  feet  under  the  lower  pool.  Its  construction  was  started  at  the  upper 
miter  sill,  and  as  it  progressed  the  excavated  material  from  the  lock  chamber  was 
deposited  on  the  finished  part  in  order  to  overcome  the  buoyancy  of  the  timbers 
until  they  had  become  thoroughly  waterlogged.  This  work  was  finished  on  Septem- 
ber 25,  completing  the  lock  below  the  levS  of  the  lower  pool.  During  its  progress 
the  water  was  readily  kept  out  of  the  lock  chamber  with  one  4-inch  centrifugal 
pump,  maintaining  a  22-i'oot  head  whenever  desired.  This  indicates  a  very  small 
amount  of  leakage  through  the  foundation. 

After  moving  all  machinery  from  the  lock,  preparations  were  made  for  the  erection 
of  the  fixed  dam  closing  the  passage  between  the  lock  and  the  left  bank.  It  is 
located  at  the  head  of  the  lock  and  built  normal  to  the  lock  axis.  Its  length  is  104 
feet,  extending  to  the  top  of  the  bank ;  for  a  length  of  70  feet  the  foundation  is  18 
feet  thick,  the  bottom  being  20  feet  and  the  top  8  feet  below  the  level  of  the  Davis 
Island  dam  pool.  The  superstructure  for  a  length  of  70  feet  is  14  feet  thick  at  the 
base  and  7  feet  thick  at  the  top,  which  is  of  the  same  elevation  as  the  lock  walls. 
The  remainder  of  the  dam  is  of  a  uniform  thickness  of  6  feet,  extending  down  to  the 
level  of  the  upper  miter  sill  of  the  lock,  where  a  suitable  foundation  of  compact 
gravel  was  encountered.  The  upper  face  of  the  dam  is  vertical.  Three  flushing 
culverts,  each  4^  feet  in  diameter,  passed  throu|[^h  the  dam  within  50  feet  of  the 
lock,  for  the  purpose  of  washing  out  light  deposits  forming  in  the  55-foot  passage- 
way required  to  be  maintained  for  navigable  purposes  between  the  lock  and  bank  by 
mutual  arrangement  between  the  United  States  and  the  riparian  owners.  The  tur- 
bine waste  idso  discharges  through  the  dam.    Along  the  upper  face  of  the  founda- 
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tion  there  is  a  row  of  closely  driven  oak  sheet  piles  10  inches  thick,  extending  to  a 
depth  of  30  feet  below  the  surface  of  the  lower  pool,  to  check  the  leakage  under  the 
dam,  and  along  its  lower  edge  a  crib  work  55  feet  long^  16  feet  wide,  and  8  feet  deep, 
filled  with  stone  and  covered  with  heavy  timber  sheeting  to  prevent  excessive  scour 
at  the  exits  of  the  flashing  culverts.  The  dam,  including  its  foundation,  is  built 
throughout  of  Portland  cement  concrete,  and  on  its  shore  end  a  concrete  stairway  6 
feet  wide  rises  to  the  top  of  the  bank  at  the  Government  lot. 

On  October  20  active  operations  on  this  work  were  commenced  by  the  erection  of 
2  cofferdams,  one  89  feet  long,  closing  the  space  between  the  head  of  the  lock  and 
the  upper  arm,  and  one  84  feet  long,  inclosing  that  between  the  foot  of  the  lock 
and  the  lower  arm  of  the  original  cofferdam.  These  were  constructed  largely  frouL 
material  recovered  from  the  abandoned  cofferdam  around  the  look.  In  building  the 
upper  section  a  depth  of  18  feet  of  water  was  encountered,  and  a  crib  15  feet  square 
filled  with  stone  and  furnace  slag  was  erected  to  support  it.    A  12-inch  centrifugal 

fmmp,  with  a  14-inch  by  18-inch  engine  to  drive  it.  were  installed  at  the  head  of  the 
ock,  and  a  steam  line  500  feet  in  length  laid  to  the  boiler  plant.  On  November  2  tliia 
work  had  been  accomplished  and  the  pump  started,  and  on  November  8  the  inclo- 
sure  was  empty.  The  erection  of  the  dam  necessitated  extensive  undermining  of  the 
dilapidated  pile  trestle  of  the  Pittsburg  Junction  Railroad,  making  it  unsafe  to 
operate  its  line  over  it,  and  the  company  moved  its  tracks  temporarily  back  to  the 
top  of  the  bank.  The  excavation  for  the  dam  and  crib  work  was  quickly  made,  the 
latter  built  and  the  sheet  piles  driven.  Since  the  dam  would  divide  the  inclosure 
in  the  cofferdam,  it  became  necessary  to  install  a  second  12-lnch  pump  to  take  care 
of  the  leakage  below  the  dam.  Two  4-inch  pumps  were  also  set  where  they  could 
be  utilized  to  the  greatest  advantage  in  equalizing  the  pressure  on  either  side  of  the 
newly-laid  concrete.  During  the  latter  part  of  November  and  in  December  several 
small  rises  occurred,  delaying  the  work  considerably.  However,  on  December  9,  the 
placing  of  concrete  began  and  the  foundation  was  completed  during  the  month. 
Operations  on  the  superstructure  were  continued  at  intervals  of  favorable  weather 
and  water  conditions  during  the  winter,  being  completed  on  March  18.  In  placing 
concrete  in  the  excavation  m  the  bank,  the  shoring  was  removed  and  the  concrete 
carefully  rammed  against  the  sides  of  the  pit  to  insure  a  perfect  connection  and 
prevent  leakage  around. 

Following  the  completion  of  the  fixed  dam  numerous  spring  freshets  occurred,  the 
highest,  on  March  2-1,  reaching  a  stage  of  31.4  feet  above  low  water  at  the  lock. 
Although  this  rise  was  mainly  out  of  the  Allegheny  River,  yet  practically  no  dam- 
age was  done  to  any  of  the  works.  The  short  intervals  between  these  rises  were 
taken  advantage  of  and  the  concrete-mixing  plant,  derrick,  and  other  machinery 
dismantled  and  removed  ft'om  the  site  of  the  proposed  retaining  wall  in  front  of  the 
Government  lot  and  other  preparations  made  for  the  erection  of  the  wall.  The 
object  of  this  wall  is  to  permit  of  filling  in  and  securing  full  use  of  the  entire  lot 
out  to  the  line  of  the  Pittsburg  Junction  Railroad  for  operating  plant  and  residence 
for  lock  force,  and  at  the  same  time  to  maintain  the  navigable  depth  of  the  55-foot 
space  Inside  of  the  land  wall  of  the  lock.  Its  length  is  142  feet,  extending  from  the 
fixed  dam  at  the  upper  end  to  the  lower  side  of  Twenty-second  street.  The  thick- 
ness at  the  base  is  12  feet,  top  thickness  4  feet,  and  the  height  of  the  masonry  17 
feet  4  inches,  the  top  elevatiou  being  2  feet  higher  than  that  of  the  lock  walls.  Its 
outer  face  has  a  batter  of  1.4  inches  per  foot.  The  foundation  consists  'of  substan- 
tial oak  piles  driven  to  a  penetration  of  from  16  to  18  feet,  alternate  piles  of  the 
outer  row,  which  is  spaced  1^  feet  on  centers,  bein^  driven  to  the  inclination  of  the 
face  of  the  wall.  These  are  capped  transversely  with  12-inch  by  12-inch  oak  beams, 
on  which  is  laid  a  20-ineh  floor  in  two  courses  of  hemlock.  The  top  of  this  timber 
floor  is  3  feet  4  inches  below  the  surface  of  the  Davis  Island  pool  and  only  15  inches 
above  extreme  low  water— a  stage  seldom  reached — in  order  to  insure  its  continual 
wetness.  When  the  spring  freshets  had  subsided,  the  excavation  for  the  wall  was 
made,  the  piles  driven  and  floor  laid,  and  the  concrete  placed  to  within  4^  feet  of 
the  final  height,  when  a  shortage  of  cement  stopped  the  work.  In  the  construction 
of  the  wall  a  small  sewer,  emptying  at  the  mouth  of  Twenty-second  street,  was 
carried  through  it. 

All  of  the  surplus  materials  excavated  from  the  foundations  of  the  fixed  dam  and 
retaining  wall  were  deposited  back  of  the  wall,  raising  the  embankment  almost  to 
the  level  of  the  Government  lot.  To  support  this  embankment  along  the  line  of 
Twenty-second  street  and  the  fixed  dam  under  the  Pittsburg  Junction  Railroad, 
retaining  cribs  were  built  of  old  piles  and  framing  timber.  Two  timber  bents  were 
also  erected  in  the  trestle  of  the  railroad  to  take  the  place  of  piles  removed  in  con- 
structing the  dam. 

Six  apron  cribs  were  constructed  under  the  emptying  culverts  in  the  land  wall  of 
the  lock  to  prevent  scour.  These  are  6  feet  by  18  feet  by  4  feet  4  inches  deep,  filled 
with  stone  and  covered  with  4-inch  oak  planking.  During  the  year  the  remains  of 
about  850  feet  linear  of  abandoned  cofferdams  and  their  attendant  protection  cribs 
were  almost  entirely  removed* 
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Summary  of  work  performed  and  materiale  expended  during  the  year. 

Excavation  and  embankment : 

For  miter  walls oubio  yards..  928 

For  lock  floor do 3,500 

For  fixed  dam do....  1,940 

For  retaining  walls do 1,850 

For  cofferdam do 1,550 

9,268 

White  oak  timber: 

In  lock feetB.M..  5,000 

In  fixed  dam do....  8,450 

In  retaining  wall do....  8,600 


Oak  piles  in  foundation linear  feet. 

Hemlock  lumber: 

In  look  floor feetB.M..  162,234 

In  fixed  dam do....    14,664 

In  retaining  wall do....    32,200 

In  concrete  forms do....    13,300 

Incofi'erdams do....    24,000 

246,298 

Hemlock  piles  in  cribs linear  feet..      2,700 

Iron  bolts  and  rods : 

In  lock  floor pounds..  12,042 

In  fixed  dam do 1,050 

In  retaining  wall do 3,000 

In  timber  cribs do 2,000 

Incofl:6rdams do....  5,500 

23,592 

Valves  and  flanges,  4i  feet  diameter number..  3 

Gate  pivots do....  4 

Snubbing  posts do....  4 

Anchorage  bolts do....  52 

Stone: 

Dimension,  in  miter  sUls cubic  yards..  107 

Riprap,  in  crib  work do....  600 

Stone  paving,  in  lock  floor square  yards..  127 

Concrete  laid,  measurement  in  place : 

In  miter  walls cubic  yards..  351 

In  lock  walls do....  225 

In  fixed  dam , do....  1,093 

In  retaining  wall do 553 

2,222 

It  is  expected  to  bnild  at  least  one-half  of  the  movable  dam  before 
the  fall  freshets  occur,  and  erect  the  lock  gates  and  place  lock  machin- 
ery by  the  time  of  the  completion  of  the  dam. 

Lock  (md  dam  (No.J^)  at  Six-Mile  Island. — The  selected  lock  land 
here  is  a  narrow  strip  of  unimproved  and  nnnsed  river  bank,  belonging 
to  the  city  of  Pittsburg,  whose  officials  insist  upon  a  purchase  price  of 
about  $15,000.  Encouragement  had  been  given  that  the  land  would  be 
donated  by  the  city,  and  the  authority  for  acquiring  title  contemplates 
such  donation. 

Pending  negotiations  for  the  land,  exisuninations  have  been  made  for 
another  site.  An  apparently  favoraole  one  was  found  about  two-thirds 
of  a  mile  upstream  from  the  original  location.  Borings  made  liere, 
bowever,  disclosed  an  absence  of  rock  at  any  practicable  depth  for 
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foundation,  bat  showed  some  dangerous  veins  of  quicksand  in  the  river 
bed.  Borings  were  also  made  downstream  from  the  original  locatioD 
without  finding  a  suitable  site.  Even  at  the  original  location  the  rock 
varies  in  depth  between  the  lock  walls  from  6  to  46  feet  below  water 
surface,  but  considering  all  elements  the  location  is  the  best  one  within 
the  limited  stretch  of  river  where  the  lock  must  be  put.  It  is  hoped 
that  the  city  will  recede  from  its  demands  before  the  contractors  are 
about  ready  to  work  at  Lock  No.  2. 

Lock  and  dam  {No.  3)  at  8pringdale. — ^Agreement  for  purchase  had 
been  made  for  the  lock  land  belonging  to  the  Allegheny  Valley  Rail- 
road Company,  but  difficulty  occurring  in  obtaining  satisfactory  title 
on  account  of  liens  attached  to  bonded  indebtedness,  whose  release 
could  not  be  obtained,  condemnation  proceedings  were  instituted  and 
concluded  late  last  winter.  As  soon  thereafter  as  river  conditions  rea- 
sonably permitted,  the  contractors  shipped  machinery  and  materials  to 
the  site,  and  on  May  25  commenced  active  work.  By  the  end  of  June 
the  lock  pit  was  partly  excavated  and  a  cofiferdam  nearly  finished;  a 
railroad  side  track,  cement  house,  and  other  temporary  structures 
erected)  guide  piles  for  building  dam  driven,  and  its  trench  partly 
dredged. 

Money  statement. 

Jnly  1,  1897,  balance  unexpended $365,514.02 

Amoifiit  appropriated  by  sundry  oIyU  act  approved  July  1, 1898 800, 000. 00 

065,514.02 
June  SO,  1888,  amount  expended  during  fisoal  year 49, 227. 9B 

July  1, 1898,  balance  unexpended 616.286.03 

July  1, 1898,  outstanding  liabilitiee $15,130.95 

July  1, 1898y  amount  covered  by  uncompleted  contracts 396, 424. 70 

411,655.65 

July  1, 1898,  balance  available 204,730.38 

(Amount  (estimated)  required  for  completion  of  existing  project 244, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1900  200, 000.  QQ 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Appropriations. 

August  5, 1886 $37,500 

August  11, 1888 35,000 

September  19, 1890 35,000 

July  13, 1892 40,000 

August  18,  1894 40,000 

June  3, 1896 50,000 

June  4, 1897 350,000 

July  1,1398 300,000 

Total 887,500 


Contract  in  force  during  fiscal  year  ending  June  SO,  1898, 


Name  of  contractor. 

Top. 

Date  of- 

No. 

ApprovaL 

Beginning 
work. 

Expiration. 

1 

Sloan.HcnTafaiAOtt 
Bros.,  AUesheny, 
Pa. 

Locks  and  Dams  Noa. 
2and3,onAUegheny 
Biver. 

July   8,1897 

May  26, 1898 

Three  years  ftom 
acquirement    of 
neoeaaary  lands. 
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OOMMBRCIAL  STATISTICS. 
[Compiled  at  United  States  Engineer  Office,  Pittsburg,  for  1887.] 


Artiolee. 


Cars,  em] 
Cars," 

Coal 

Freight,  general 

Gravel 

Lumber 

Ifannre 


Quantities. 


Tom. 

8e,700 

605,990 

405,119 

2,680 

280,ifi8 

86,000 

16,790 


Artioles. 


Piles 

Saud 

Staves 

Stone 

Ties,Bailroad 

Total... 


Qaantities. 


Tons. 

180 

167,878 

600 

6.400 

86,263 


1,701,063 


Passengers  carried,  9,685. 

The  above  table  refers  to  the  Allegheny  River  traffic  at  and  near  Pittsburg.  For 
statistics  as  to  the  traffic  of  the  river  above,  and  which  will  be  benefited  by  the 
slack- water  system  provided  for,  see  report  upon  improvement  of  Allegheny  River. 


GG5. 

SURVEY  FOR  REMOVAL  OF  DAM  IN  UPPER  ALLEGHENY  RIVER  NEAR 
CORYDON,  PA..  AND  OF  ALL  THE  DAMS  ON  THE  CONEWANGO  CREEK, 
AND  THE  RAPIDS  AT  OR  NEAR  WATERBORO,  IN  THE  CONEWANGO 
CREEK. 

[Printed  in  Eoose  Doc.  No.  110,  Fifky<fifth  Congress,  seoond  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  0.,  December  2y  1897. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  a  report, 
dated  November  13, 1897,  with  map,  by  Maj.  Ohas.  P.  Powell,  Corps 
of  Engineers,  upon  a  sorvey  for  the  removal  of  dam  in  the  Upper  Alle- 
gheny Biver  near  Gorydon,  Pa.,  and  of  all  the  dams  on  the  Gonewango 
Creek  and  the  rapids  at  or  near  Waterboro,  in  the  Gonewango  Greek, 
a  tributary  of  the  Allegheny  Biver,  made  to  comply  with  the  provisions 
of  the  river  and  harbor  act  of  June  3, 1896. 

Oorydon  Dam. — Major  Powell  states  that  since  the  construction  by 
the  Government  in  1888  of  crib  work  along  the  lower  slope  of  this  struc- 
ture there  has  been  no  special  trouble  experienced  by  raftsmen  in  run- 
ning the  dam;  but  below  the  dam  there  is  a  gravel  bar  extending  more 
than  halfway  across  the  chute,  which  makes  the  channel  tortuous  and 
inconvenient  tor  rafts,  and  that  it  is  expected  to  make  a  needful  excava- 
tion here  next  year  should  the  appropriation  for  improving  the  river  be 
sufficient  to  permit  work  so  far  upstream.  The  cost  of  removing  the 
dam  to  a  depth  of  4  feet  from  low- water  level  below  the  dam  is  estimated 
at  9897.50. 

Dam%  an  the  Oonewa^go  Oreeh — ^The  cost  of  removing  all  these  dams 
(four  in  number]  is  estimated  at  92,400,  exclusive  of  damages  for  destroy- 
ing or  diminishing  water  powers. 

Waterboro  Bapids. — It  is  stated  in  the  report  that  there  is  no  naviga- 
tion on  Gonewango  Greek  other  than  some  little  logging,  and  that  none 
other  is  in  prospect.  The  cost  of  making  a  out-off  from  the  head  of 
these  rapids  is  estimated  at  $11,500,  exdusive  of  costs  for  land  and 
drainage;  of  removing  the  upper  part  of  the  rapids  by  excavation  from 
their  head  along  the  creek  to  the  pool  of  the  Kennedy  Dam,  $22,500; 
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and  of  removing  the  whole  of  the  rapids  by  similar  excavation,  $90,000, 
exclusive  of  damages  to  the  Kennedy  water  power.  The  effect  of  either 
of  snch  works  would  be  to  lower  the  water  levels  above  the  rapids  and 
raise  them  below  the  end  of  the  cnt-off  or  excavations,  and  generally  to 
distnrb  the  present  small  conservation  of  the  flow  of  the  creek. 

In  the  opinion  of  Major  Powell  the  removal  of  the  Oorydon  Dam  at 
the  present  time  and  of  the  dams  or  of  the  rapids  at  or  near  Water- 
boro,  in  Oonewango  Greek,  is  a  work  not  worthy  nor  jastifled  by  the 
interests  of  commerce  involved. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig*  Qen.j  Chief  of  Engineers^ 

Hon.  B.  A.  Alger, 

Secretary  of  War. 


report  of  maj.  ohas.  f.  powell,  corps  of  engineers. 

United  States  Engineer  Oefioe, 

Pittsburg^  Pa.y  November  13y  1897. 

General  :  I  have  the  honor  to  submit  the  following  report  niK>n  the 
survey  for  removal  of  dam  in  Upper  Allegheny  Biver  near  Oorydon, 
and  all  the  dams  on  the  Oonewango  Oreek,  and  the  rapids  at  or  near 
Waterboro,  in  the  Oonewango  Oreek,  a  tributary  of  the  Allegheny 
Biver  : 

Oorydon  Dam. — ^This  structure  lies  across  the  main  or  west  chute 
made  by  a  small  island  in  the  Allegheny  Biver  at  Oorydon,  Pa.,  about 
1  mile  south  of  the  New  York  State  line,  and  209  miles  above  the  mouth 
of  the  river. 

The  dam  has  a  lift  of  3^  feet  at  low  water  and  is  377  feet  long.  It 
was  built  about  seventy  years  a^o  to  develop  water  power  and  is  still 
so  used.  Below  the  dam  there  is  a  fall  in  the  slope  of  the  chute  of 
about  3  feet  to  the  lower  end  of  the  island,  near  which  and  across 
the  smaller  chute  the  mills  are  located.  There  were  formerly  four  mills ; 
one  of  them  has  been  abandoned.  These  mills  are  now  operated,  one, 
Morrison's,  has  two  25-horsepower  turbines,  set  for  a  6-foot  head,  and 
two  scroll  wheels  of  10  horsepower  each,  which  run  one  butting,  one 
edging,  and  one  mill  saw^  Whitcomb  &  Marsh  Bros.'  shingle  mill  has 
a  shingle  saw  and  a  butting  saw,  run  by  a  scroll  wheel;  Whitcomb  & 
Marsh  Bros.'  grist,  planing,  and  spoke  mill  has  two  25  horsepower 
turbines  under  a  6-foot  head,  which  operate  6  saws.  3  run  of  stone,  a 
flour  bolter,  a  fanning  mill,  a  comsheUer,  and  a  spoKC  lathe. 

The  dam  is  built  of  three  rows  of  piles  and  of  riprap  stone.  It  is 
sheeted  on  top,  There  is  also  inclined  sheeting  on  the  upper  &ce, 
backed  by  stone.  The  lower  face  of  the  original  dam  was  vertical.  At 
low  stages,  after  rafting  on  the  river  has  ceased,  the  mill  men  place  low 
flashboards  on  the  dam  to  impound  the  water  for  preserving  the  head. 

There  has  been  no  steamboatiug  on  or  near  this  part  of  the  Allegheny 
Biver,  but  there  was  considerable  rafting  of  lumber  and  logs,  which  is 
still  continued,  but  in  a  gradually  diminishing  extent,  principally  on 
account  of  decrease  of  supply  of  timber  and  increase  of  railroad  trans- 
portation of  lumber  northward  and  eastward;  that  is,  in  upstream 
directions,  as  well  as  down  the  Allegheny  Yalley. 
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At  ordinary  rafting  stages  the  dam  was  formerly  a  dangerous  obstnic- 
tion.  In  1888  the  Government  built  crib  work  along  the  lower  slope  of 
the  dam,  whereby  its  vertical  face  was  replaced  by  a  gently  inclined 
slope,  having  an  average  slope  of  1  foot  in  6  feet.  The  crib  work  is 
ballasted.  Its  top  is  paved  and  sheeted.  The  lower  face  of  the  crib 
work  is  vertical  and  its  top  is  at  the  surface  of  low  water. 

Since  the  addition  of  the  crib  work  there  has  been  no  special  trouble 
in  running  the  dam,  and  raftsmen  expressed  themselves  as  being  satis- 
fied with  the  work  and  its  results.  Inquiry  as  to  present  opinion  has 
not  shown  that  the  removal  of  the  dam  is  called  for  by  raftsmen  or 
other  river  men  or  lumber  shippers.  Below  the  dam,  and  probably 
aggravated  by  it,  is  a  gravel  bar  extending  more  than  halfway  across 
the  chute,  which  makes  the  channel  tortuous  and  inconvenient  for 
rafts.  A  few  years  ago  the  channel  was  bettered  by  excavating  the 
end  of  the  bar.  The  work  needs  to  be  repeated  from  time  to  time,  and 
it  is  expected  to  make  needfal  excavation  here  next  year  if  the  appro- 
priation for  improving  the  Allegheny  River  is  suflBcient  to  permit  work 
so  far  upstream. 

In  1896  Mr.  Barnard  Salisbury,  fish  and  game  protector,  Thirtieth 
New  York  district,  wrote: 

To  these  [pleasnre  boats  and  fishing  and  hnnting  parties]  the  Corydon  Dam  is  a 
standing  menace.  Bat  the  greatest  evil  of  this  dam  is  the  perfect  barrier  it  pre- 
sents to  the  upward  migration  of  the  varioas  finny  tribes  to  the  head  waters  and 
tributary  streams  of  the  Allegheny  River.  All  the  people  of  Cattaraugus  County 
and  border  counties  of  Pennsylvania  who  are  in  any  way  interested  in  piscatorial 
matters  are  deeply  interested  in  the  removal  of  the  Cory  don  Dam  or  the  construc- 
tion there  of  an  adequate  fishway. 

The  estimated  cost  of  removing  the  dam  to  a  depth  of  4  feet,  from 
low- water  level  below  the  dam  is: 

Removal  of2,000  cubic  yards  of  stone^  at  25  cents $500.00 

Removal  of  150  piles,  at  $1.25 187.50 

Removal  of  106,1)00  feet  B.  M.  of  crib  work  and  sheeting,  at  $2 210. 00 

Total 897.50 

In  my  opinion  the  removal  of  the  Oorydon  Dam  at  the  present  time 
is  not  worthy  and  not  justified  by  the  interests  of  commerce  involved. 

Dams  on  the  Oonewango  Greek. — ^This  stream  rises  in  western  New 
Tork,  east  of  Lake  Ohaatauqna,  flows  southerly,  and  empties  into  the 
Allegheny  Biver  at  Warren,  Pa.,  14  miles  below  the  State  line  and  188 
miles  above  the  mouth  of  the  river.  The  outlet  of  Lake  Ohautauqua 
enters  Oassadaga  Greek,  the  main  branch  of  the  Oonewango,  which  it 
joins  about  14  miles  upstream  from  the  State  line. 

The  dams  on  the  Oonewango  Oreek  are:  Warren  Dam,  located  within 
the  corporate  limits  of  Warren ;  North  Warren  Dam,  3  miles  above  the 
mouth  of  the  creek;  Bussell  Dam,  7.5  miles  above  the  mouth,  and  Ken- 
nedy Dam,  1  mile  above  the  town  of  Kennedy,  N.  Y,,  and  about  38 
miles  above  the  mouth  of  the  creek. 

Warren  Dam  was  first  built  in  1810  and  was  rebuilt  in  1869.  It  is  a 
timber  structure  resting  on  a  pile  foundation,  about  550  feet  long,  and 
has  3.6-foot  lift.  The  dam  famishes  power  under  a  5-foot  head  to  New- 
maker  &  Beed's  saw  and  planing  mill,  the  Warren  flour  and  grist  mill, 
and  the  Hazeltine  proprietary  medicine  works. 

North  Warren  Dam  is  200  feet  long  and  has  a  lift  of  2.5  feet.  It  sup- 
plies power  under  an  8-foot  head  to  a  woolen  mill,  1^  miles  below,  which 
was  rebuilt  in  1895  at  an  expense  stated  to  have  been  over  $20,000. 
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The  mill  is  operated  by  the  Hazeltine  Woolen  Mills  Oompany,  of  War- 
ren, Pa.    The  dam  was  built  about  1812  and  rebuilt  in  1845* 

Bussell  Dam  is  200  feet  long  and  has  a  2.5-foot  lift.  It  is  of  timber, 
and  was  built  in  1809  and  has  since  been  maintained  by  repairs.  The 
dam  furnishes  x>ower  to  Thompson's  saw  and  planing  mill  and  Lane's 
gristmill.  Both  mills  ar^  equipped  with  modem  machinery.  They  are 
a  half  mile  below  the  dam  and  have  a  7-foot  head. 

Kennedy  Dam  is  1  mile  above  the  town  of  Kennedy,  N.  Y.,  and  abont 
the  same  distance  below  the  head  of  the  Waterboro  Bapids.  It  is  116 
feet  long,  has  a  3-foot  lift,  and  supplies  power  to  Nichols's  saw  and  plan- 
ing, cider,  and  grist  mills  and  Thomas's  flouring  mill,  about  1.5  miles 
below  the  dam,  where  a  head  of  11  feet  is  afforded.  The  dam  is  well 
constructed  of  timber,  ballasted  with  stone,  and  sheathed  with  plank. 
It  was  built  in  1805,  and  has  been  renewed  or  repaired  firom  time  to 
time  and  kept  in  good  coudition.  The  dam  has  a  log  chute  27  feet 
wide.    Such  feature  was  formerly  a  part  of  all  the  dams. 

The  cost  of  removing  all  the  dams  is  estimated  to  be  $2,400,  exclu- 
sive of  damages  for  destroying  or  diminishing  water  powers. 

Waterhoro  EapidSy  Oonewango  Greek. — ^The  head  of  these  rapids  is 
39.5  miles  above  the  mouth  of  the  creek  and  2.5  miles  upstream  &om 
Kennedy,  N.  Y.  The  rapids  are  about  4  miles  long.  The  total  fall  over 
them  is  24  feet.  The  slope  is  tolerably  uniform  over  the  whole  ripple, 
except,  of  course,  at  the  Kennedy  Dam  and  its  pool. 

The  upper  part  of  the  rapids  lies  in  a  sharp  bend,  as  shown  by  the 
accompanying  sketch.  At  the  head  of  the  rapids  the  low-water  width 
is  19  feet  and  greatest  depth  2  feet.  The  pool  above  the  rapids,  which 
extends  for  several  miles,  has  an  average  low- water  depth  of  10  feet 
and  width  of  100  feet.    Its  banks  are  low  and  marshy. 

In  1874  a  cut-off  across  the  neck  in  its  head  was  commenced  by  the 
Buffalo  and  Southwestern  Bailroad  Company  for  the  purpose  of  avoid- 
ing the  necessity  of  building  two  bridges  across  the  creek.  The  project 
was  antagonized  by  the  New  York,  Pennsylvania  and  Ohio  Bailroad 
Oompany,  probably  because  the  cut-off  would  jeopardize  the  safety  of 
its  bridge  across  the  creek  and  adjacent  roadbed.  The  cut-off  work 
was  stopped  by  a  perpetual  injunction. 

The  lines  of  the  cut-off  and  railroads  are  shown  upon  the  sketch. 
The  land  between  the  two  railroad  beds  is  about  6  feet  above  low 
water  of  the  creek.  A  few  small  areas  of  the  neck  are  cultivated.  The 
abandoned  cut-off  is  now  almost  filled,  but  is  still  plainly  marked. 

It  also  appears  that  in  recent  years  two  bills  providing  for  improved 
drainage  of  this  part  of  Oonewango  Oreek  have  been  introduced  in  the 
New  York  legislature,  but  failed  of  passage. 

The  estimated  costs  of  making  the  projected  cut-off  of  1874  is  911,500, 
exclusive  of  cost  of  land  and  of  drainage  to  the  New  York,  Pennsylvania 
and  Ohio  Bailroad,  now  the  Erie  Baikoad  Oompany;  of  removing  the 
upper  part  of  the  Waterboro  Bapids  by  excavation  from  their  head  along 
the  creek  to  the  pool  of  the  Kennedy  Dam  is  $22,500,  and  of  removing 
the  whole  rapids  by  similar  excavation  is  $90,000,  not  counting  damages 
to  the  Kennedy  water  power.  The  effect  of  either  of  such  works  would 
be  to  lower  the  water  levels  above  the  rapids  and  raise  them  below  the 
end  of  the  cutoff  or  excavations,  and  generally  to  disturb  the  present 
small  conservation  of  the  flow  of  the  creek. 

The  course  of  Oonewango  is  tortuous;  its  banks  are  low.  Much  of 
the  adjacent  land  is  waste,  due  to  frequent  inundations  and  insufficient 
drainage.    It  contains  many  islands, which  are  small  and  low.    The  aver- 
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age  width  of  the  stream  below  the  head  of  the  pool  above  the  Oonewango 
Kapids  is  about  100  feet,  and  about  50  feet  in  the  island  chutes.  From 
the  rapids  to  the  mouth  of  the  stream  there  are  17  bridges,  from  10  to 
18  feet  above  low  water. 

There  is  no  navigation  on  the  creek  other  than  some  little  logging^ 
and  none  is  in  prospect. 

In  my  opinion  the  purposed  removal  of  the  dams  or  of  the  rapids 
at  or  near  Waterboro,  in  the  Oonewango  Greek,  is  not  worthy  and  not 
jastified  by  the  interests  of  commerce  involved. 
Very  respectfully,  your  obedient  servant, 

Ohas.  F.  Powell, 
Major  J  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  S.  A. 
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mPBOYEMENT  OF  RIYEBS  AKD  HARBORS  ON  LAKE  SUPERIOR. 


BBPOBT  OF  MAjr.  CLINTON  B.  8EABS,  CORPS  OF  ENGINEEBS,  OFFICEB 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30^  1898,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

ncpRoysHBirrs. 


1.  Harbor  at  Grand  Marais.  Minnesota. 

2.  Harbor  at  Agate  Bay,  Minnesota. 

8.  Harbor  at  Dulnth,  Minnesota,  and 
Superior,  Wisconsin. 

4.  Harbor  at  Ashland,  Wisconsin. 

5.  Harbor  at  Ontona|n)n,  Michigan. 

8.  Waterway  jfirom  Keweenaw  Bay  to 
Lake  Superior,  Michigan. 


7.  Harbor  at  Marqnette,  Michigan. 

8.  Harbor  of  refnge,  Marquette  Bay, 

Michigan. 

9.  Harbor  of  refnge  at  Grand  Marais, 

Michigan. 
10.  Remoying  sunken  vessels  or  craft  ob- 
structing or  endangering  naviga- 
tion. 


United  States  Engineer  Office, 

Duluthj  Minn.,  July  18y  1898. 
Oeneral:  In  compliance  with  General  Orders,  No.  2,  Headqaarters, 
Corps  of  Engineers,  United  States  Army^  Washington,  D.  0.,  April  11, 
1898, 1  have  the  honor  to  transmit  herewith  my  annaal  report    •    •    • 
of  the  works  nnder  my  charge. 


Very  respectfully, 


Brig.  Gen.  John  M.  *Wilson, 

Chief  of  Engineers^  U.  8.  A. 


Clinton  B.  Sbabs, 
Major  J  Corps  of  Engineers. 


HH  I. 

improvement  of  harbor  at  grand  marais,  MINNESOTA. 

This  harbor  is  an  elliptical  bay,  whose  major  axis  is  about  one-half 
mile  and  whose  minor  axis  is  about  one-fourth  of  a  mile  in  length.  It 
has  an  opening  on  the  south  side,  which  was  originally  about  1,000 
feet  in  width.  Before  improvement  there  was  a  maximum  depth  of  14 
feet  over  a  very  limited  area,  the  general  average  depth  being  only  8  or 
9  feet.  It  is  the  only  harbor  of  refuge  on  the  north  shore  between  Two 
Harbors  (Agate  Bay)  and  the  international  boundary  line. 

The  approved  project  of  1879  is  to  build  two  breakwater  piers,  each 
3S0  feet  long,  from  the  east  and  west  points  of  the  bay,  or  one  pier  700 
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feet  long  from  the  east  point,  and  dredge  an  anchorage  area  of  about  26 
acres  to  a  depth  of  at  least  16  feet,  all  at  an  estimated  cost  of 
9139,669.40.  The  object  of  this  work  is  to  provide  a  harbor  for  par- 
poses  of  refuge  and  commeroe,  which  it  has  taUj  accomplished  as  far  as 
completed. 

The  improvement  of  the  harbor  commenced  in  1880.  At  the  present 
time  the  length  of  completed  breakwater  is  350  feet,  or  one-haJf  of  the 
whole,  and  the  16-foot  anchorage  is  26  acres  in  extent.  This  completes 
this  part  of  the  project. 

This  anchorage  gives  room  for  safe  swinging  at  anchor  of  a  few 
vessels  only  and  should  be  increased  to  the  full  capacity  of  the  harbor, 
which  has  an  area  of  about  61  acres.  To  protect  this  area  properly 
would  require  a  further  extension  of  the  pier  some  500  feet,  instead  of 
350  feet,  as  provided  for  in  the  present  project. 

The  first  commercial  report,  that  of  1878,  showed  that  4  tugs  and  5 
schooners  entered  and  departed  from  this  harbor,  making  25  arrivals 
and  clearances  in  all,  and  doing  a  business  of  60  tons,  valued  at  $6,000. 
Last  year,  navigation  season  of  1897,  the  total  arrivals  and  clearances 
were  371  vessels,  principally  steamers,  with  a  total  cargo  tonnage  of 
1,777  tons,  valued  at  $122,868. 

Eich  mineral  deposits  are  alleged  to  exist  in  the  back  country.  Should 
these  be  opened  up  and  connected  with  the  lake  by  railroad,  the  harbor 
may  become  of  some  importance  for  the  shipment  of  ore. 

The  work  of  improvement  has  been  carried  on  by  contract  after  due 
advertisement.  The  total  amount  dredged  to  date  has  been  337,948 
cubic  yards,  at  an  actual  cost  of  $81,463.50,  or  a  trifle  more  than  24  cents 
a  cubic  yard  as  an  average. 

The  350  feet  of  pier  has  cost  $31,147  for  construction  and  $3,205  for 
repairs.  These  figures  do  not  include  expenses  of  surveys,  administra- 
tion, and  inspection,  which  have  been  nearly  15  x>er  cent,  owing  to  the 
distance  of  this  harbor  from  the  market  for  labor  and  material  and  its 
isolated  situation  in  general. 

Of  the  original  estimated  cost  of  the  present  approved  project,  $133,- 
350  has  been  appropriated,  requiring  $6,319.40  to  complete  the  estimate. 
This  estimate,  made  back  in  1879,  will  be  insufftcient  to  complete,  due 
to  an  underestimate  as  to  cost  of  piers  and  an  overexpenditure  for 
dredging.  The  dredged  area  has  been  carried  out  to  give  a  navigable 
depth  of  16  feet,  whereas  the  estimate  was  originally  intended  for  only 
14  feet,  although  it  does  not  so  state  specifically.  (»ee  Eeport  of  Ohief 
of  Engineers,  1875,  p.  184.) 

The  project,  as  far  as  dredging  is  concerned,  is  completed.  To  com- 
plete the  original  project,  there  remains  to  construct  350  feet  of  break- 
water, either  as  a  separate  structure  at  the  westerly  side  of  the  entrance, 
or  as  a  continuation  of  the  present  breakwater  on  the  easterly  side.  It 
is  probable  that  the  building  of  the  westerly  breakwater  will  be  more 
desirable  than  an  extension  of  the  easterly  one.  For  this  I  estimate 
350  feet  at  $80,  including  the  necessary  embankment,  $28,000.  For 
inspection,  administration,  etc.,  $2,604.63;  total,  $30,604.63.  The  total 
estimate  for  the  work,  therefore,  as  thus  increased  would  be  $163,954.63 
(see  letter.  Chief  of  Engineers,  August  16, 1898*),  of  which  $133,350  has 
been  appropriated. 

This  work  is  in  the  collection  district  of  Dnlnth,  Minn.  Dnlnth.  Minn.,  is  the 
nearest  port  of  entry.  The  nearest  light-honse  is  situated  on  the  breakwater  at 
Grand  Marais. 

*  Not  printed. 
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Money  statement 

July  L  1897,  bftlonoe  unexpended $728.23 

Jnne  SO,  1898,  amonnc  expended  during  fiscal  year 123.60 

July  1, 1898;  balance  unexpended 604.63 

{Amount  (eetimated)  required  for  completion  of  existing  project 30, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1900  30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  June  4, 1897. 


Abstract  of  apprapriatians  for  improving  Korbor  at  Orand  Marait,  Minn, 


By  act  of  Congress — 

Approved  March  1, 1879 $10, 000 

Approved  June  14, 1880 10, 000 

Approved  March  3, 1881 20, 000 

Passed  August  2, 1882 20,000 

Approved  July  5, 1884 10, 000 

Approved  August  5, 1886 10, 000 

Passed  August  11, 1888 15, 000 


By  act  of  Congress — 

Approved  September  19, 1890  $82, 350 

Approved  July  13, 1892 10, 000 

Of  August  18, 1894 3,000 

Junes,  1896 3,000 

Total 133,350 


Ikipenditure$. 

Amount  expended  under  approved  project  to  June  30, 1898 $132, 745. 37 

Balance  available  July  1,  lft8 604.63 


GOMMEROIAI.  STATISTIOS. 

ArrivaU  and  oloaranoeB  ofveseeU  at  Grand  Maraie,  Minn.,  for  1897. 


I>Mig]iAtiaiL 

Airivals. 

CleaniioeB. 

Total. 

Coaatwise 

126 
69 

128 
63 

249 

Foroiffii  ..•••>...•  •-^- -      --  -- 

122 

Total 

185 

186 

871 

Freight  received  and  shipped,  1897. 
Receipts: 

Grain tons..  90 

Flour do...  55 

Millstufl: do...  69 

Coal do...  89 

Manufactured  iron do...  7 

Hay do...  117 

Miscellaneous  merchandise do...  1,117 

Lumber do...  175 


Total do...  1,719 

Shipments : 

General  merchandise do...       25 

Pish do...        33 

Total do...        58 


Passengers: 
Arriving... 
Departmg  . 


200 
200 


Total 400 
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Freight  received  and  shipped  for  eixteen  years. 


Year. 

Tons. 

Value. 

Year. 

Tons. 

Value. 

1882 .... 

224 
239 
270 
890 
475 
812 
460 
252 

$25,691 
27  696 
80,198 
41,484 
48,619 
29,059 
44,871 
29,849 

1890 

275 
319 

756 
907 
441 
013 
1,360 
1,777 

132.035 
82,687 

1883 

1891 

1884 

1892 

66,374 

1885 

1893 

78,460 

1888 

1894    

41,230 

1887 

1895 

91,300 

1888 

1896 

114,198 
122,868 

1889 

1897 

No  new  lines  of  transportation  were  eBtablished. 

Arrivals  and  dearanoes  of  vessels  far  sixteen  years. 


Year. 

Arriv. 
ala. 

dear- 
anoes. 

Year. 

Arriv- 
al8. 

Clear- 
anoee. 

1882 

184 
181 
152 
188 
210 
164 
190 
168 

134 
131 
158 
190 
210 
164 
190 
168 

1890 

268 
160 
146 
133 
219 
186 
202 
185 

268 

1883 

1891 

159 

1884 

1892 

145 

1886 

1893 

138 

1886 

1894 

221 

1887 

1896 

181 

1888 

1896 

20O 

1889 

1897 

186 

HH  2. 

IMPROVEMENT  OP  HARBOR  AT  AGATE  BAY,  MINNESOTA. 

Agate  Bay,  on  which  is  situated  the  town  of  Two  Harbors,  Minn.,  is 
a  semicircular  harbor  of  2,000  feet  radius.  There  is  a  good  navigable 
depth  throughout  the  greater  part  of  the  harbor,  but  it  is  exposed  to 
storms  from  the  southwest  and  from  reverse  swells  of  hard  storms 
from  the  northeast. 

The  natural  shelter  it  afforded  justified  the  erection  of  three  exten- 
sive ore  docks  by  the  Duluth  and  Iron  Eange  Eailroad,  also  a  good 
commercial  dock  and  a  dock  for  landing  coal. 

The  rapid  increase  in  the  commerce  of  the  harbor  caused  Congress 
to  undertake  its  improvement  by  an  appropriation  of  $22,500  in 
August,  1886. 

The  approved  project  of  1887  was  to  construct  two  breakwater  piers 
on  a  line  toward  each  other  from  the  eastern  and  western  points  of  the 
bay,  to  be  1,000  and  900  feet  long,  respectively,  leaving  an  opening  of 
1,340  feet  between  their  extremities  and  inclosing  an  area  of  109  acres. 

The  amount  expended  on  this  project  up  to  the  close  of  the  fiscal 
year  ending  June  30, 1897,  was  $120,999.70.  At  that  date  the  work 
done  had  greatly  aided  commerce  by  giving  protection  from  storms  to 
the  commercial  and  ore  docks.  The  work  done  during  the  fiscal  year 
ending  June  30, 1898,  has  augmented  this  protection. 

The  original  estimate  of  cost  was  $213,000,  which  was  increased  to 
$244,208  in  Annual  Eeport  of  1887  on  account  of  higher  prices. 

The  object  is  to  protect  shipping  at  the  wharves,  which  otherwise 
would  be  greatly  exposed.  Work  was  commenced  in  1887  on  the  east 
pier,  which  is  now  750  feet  in  length,  leaving  250  feet  to  be  built  to 
complete.  Of  the  west  pier,  550  linear  feet  have  been  completed,  and 
in  addition  410  linear  feet  of  rock  embankment  brought  up  to  the 
—20-foot  level,  low- water  datum.    This  last  part  was  completed  Septem- 
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ber  30, 1897,  under  the  contract  with  Porter  Brothers.  On  January  31, 
1898,  after  due  advertisement,  a  contract  was  made  with  King  &  Steele 
to  build  300  linear  feet  of  crib  foundation  and  superstructure  in  exten- 
sion of  the  west  pier,  to  be  founded  on  the  embankment  already  in 
place.  This  contract  is  now  in  force.  One  crib  is  ready  for  sinking, 
and  two  more  have  been  partially  completed.  With  the  execution  of 
this  contract  the  available  funds  will  be  exhausted. 

There  is  not  yet  perfect  security  from  southwest  storms  for  vessels 
lying  at  the  merchandise  dock,  but  it  is  no  longer  necessary  to  leave 
tiie  harbor  and  seek  security  elsewhere.  The  favorable  results  already 
obtained  with  the  portions  of  the  breakwater  now  built  are  much 
greater  than  anticipated,  and  emphasize  the  advisability  of  speedily 
completing  the  remainder  of  the  projected  piers. 

The  Duluth  and  Iron  Bange  Bailroad  has  now  in  successful  opera- 
tion five  large  ore  docks. 

Of  iron  ore  alone  there  was  shipped  fh>m  this  port  during  the  season 
of  1897  2,651,273  gross  tons. 

The  total  amount  expended  on  this  harbor  from  1886  to  June  30, 
1898,  has  been  $155,389.54.  During  this  period  of  twelve  years  the 
annual  cargo  tonnage  has  increased  from  236,000  tons,  valued  at 
$524,800,  in  1885,  to  2,730,322  tons,  valued  at  $4,000,000.  in  1897.  The 
total  valuation  of  the  cargo  tonnage  into  and  out  of  this  port  in  the 
twelve  years  ending  December  31,  1897,  is  roughly  estimated  at 
$24,500,000. 

Mr.  John  Krey,  assistant  engineer,  continues  in  local  charge. 

Agate  Bay,  known  locally  as  Two  Harbors,  la  in  the  ooUection  district  of  Duluth. 
MimL,  which  is  also  the  nearest  port  of  entry.  The  nearest  light-house  is  situated 
on  the  east  pointy  Agate  Bay,  Minnesota. 

Money  statement 

July  L 1897.  balance  unexpended $51,500.30 

June  30, 1898,  amount  expended  during  fiscal  year 34, 889.84 

July  1, 1898,  balance  unexpended 17,110.46 

July  1, 1898,  amount  covered  by  uncompleted  contracts 15, 300. 00 

July  1, 1898,  balance  available 1,810.46 

(Amount  (estimated)  required  for  completion  of  existing  project 71, 708. 00 
Amount  that  can  beprontably  expended  in  fiscal  vear  ending  J  une  30,1900    71, 708. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


Abstract  ofappropriatiomfor  imprdving  harhi^r  at  Agate  Bay,  Minnesota, 

By  act  of  Congress- 
Approved  August  6,  1886 $22,600 

Passed  August  11, 1888 15,000 

Approved  September  19, 1890 25,000 

Approved  July  13, 1892 30,000 

Of  August  18, 1894 30,000 

Passed  June  3, 1896 50,000 

Total 172,600 

Eatimatee, 

Amount  necessary  to  complete  the  present  approved  project  as  based  on  the 

last  estimate  of  1887 ., ; $71,7€$ 

Amount  required  annually  for  preserving  and  maintaining  the  improvement 
after  completion 2,000 
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Abstraet  ofproposaU  reoeited  in  respatue  to  adverUsemmi  for  building  300  feel,  man  or 
less,  of  Umber  orib  and  auperatrueiurefor  west  breakwater  at  Agate  Bay  ( Two  Rarbore)^ 
Minn.,  opened  at  Duluth,  Minn.,  by  Maj,  Clinton  B.  8ear$,  Corpe  of  Engineere^  Joxim- 
ary  gO,  1898. 


No. 


Name  and  addreu  of  bidder. 


800  ntnniiig  feet  (more  or  lees). 


For  oriba  and 
atone  fllline 
andnnderfllmig 
and  riprap  in 
place,  18|  by  24 
feet  (per  run- 
ning Ibot). 


Foranper- 
atraetnre,  in- 

olnding 

atone  fllnng 

(per  running 

foot). 


TotaL 


NorrlB  &  Fitagerald.  Dolntb,  Minn , 

King&  Steele,  Dnlath,Minn 

Lipaett  Sc  Gregg,  Sanlt  Ste.  Marie,  Mich 

Frederick  Bavis,  Dnlnth,  Mtnn , 

Porter  BroB.,Dmath,  Minn 


^.75 
87.20 
89.00 
42.00 
89.20 


fie.  78 
13.80 
14  50 
12.00 
14.00 


$18,160 
15.300 
16,060 
ie,470 
16.960 


LIST  OF  EXISTINa  OONTRACT8. 


Contract  for  building  300  feet,  more  or  less,  of  timber  crib  and  saperstraotnre  for 
west  breakwater  at  Agate  Bav  (Two  Harbors),  Minn.,  with  King  Sl  Steele,  of  Dnlnth, 
Minn.,  dated  Jannarv  31, 1898,  approved  March  7, 1898.  Work  commenced  April  15, 
1898y  and  to  be  oompleted  by  November  1, 1898. 


COBfMBRCIiLL  STATISTICS. 

Veesele  arriving  and  departing  at  Agate  Bay,  MUmeeota* 


Tear. 


Yeaaela. 


EatimAted 
tonnage. 


Ihcreaae. 


1886 

1880 

1887 

1888 

1880 

1890: 

Steam,  988 

Sail,  82 

1891: 

Steam,  1,188 

SaUandwhalebaok,e2 
1892: 

Steam,  1,104 

Sail,  186 

'Wludebaok,40 

1896: 

Steam,  1,016 

Sail,  146 

Wbaleback.ie 

1894: 

Steam,  1,432 

Sail,  116 

'Wluaebaok,70 

1395: 

Steam,  1,748 

Sail,  350 

Wbaleback,806 

1896: 

Steam.  1,444 

8aU,810 

Whaleback,  228 

1897: 

Steam,  1,428 

Sail,  334 

Whalebao1c,302 


174 
263 
466 
749 
1,256 

}  1.060 
}  l.MO 
1,380 

1,178 

1,818 

2,494 

1,982 

2,064 


296,800 

460,000 

607,600 

1,436,000 

2,400,000 

2,626,000 


2,915,000 
8,101,600 

2,386,200 

8,236,000 

4900,000 

4,360,000 

6,192,000 


164,200 
287,500 
788,500 
964,000 

225,000 


290,000 
180,000 

—716,400 

849, 80a 

1,664,000 

-640,000 

1,832,000 


Value  of  freight  received  and  shipped,  ezclnsive  of  iron  ore,  $323,000. 
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BeceipU  and  Bhijmm^U. 


Year. 


Ore 
shipped. 


Other 

freight  re- 

eeivedand 

shipped. 


Total. 


1886 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1803 
1894 
1896 
1896 
1897 


Tont. 

226,484 

804,896 

894,262 

609,964 

924,064 

984, 216 

1,000,062 

1,804,886 

902,268 

1.373,117 

2, 139, 526 

1, 814, 186 

2,661,278 


Tont. 
10,896 
21,964 
6,620 
80.852 
81,731 
37,268 
41, 181 
64,477 
67,616 
66,068 
70.004 
91,378 
79,049 


Tont, 

236,379 

826.360 

400,872 

640, 316 

966,785 

1,021,488 

1,041,233 

1,859,862 

969,884 

1,489,170 

2,218,680 

1,906,550 

2,730,322 


Eatimaied  value  of  freight  received  and  ehipped  (exoluHve  of  ore). 


Tear. 

Amount. 

Year. 

Amoant. 

1887 

$96,000 
212,000 
222,000 
246,000 
225,000 

820,000 ; 

1893 

$860,000 
300,000 
220  000 

1888    

1894 

1889 

1895 

1890 

1896 

378.000 
823,000 

1891 

1897 

1892 

There  were  no  new  lines  of  transportation  established  last  year,  bat  several  new 
boats  were  added  to  the  old  lines. 


HH3. 

IMPEOVEMENT  OP  HABBOR  AT  DULUTH,  MINNESOTA,  AND  SUPERIOR, 

WISCONSIN. 

The  act  of  Jane  3, 1896,  unified  these  harbors  under  the  above  title 
and  provided  for  continuous  contracts  for  its  improvement  to  the 
amount  of  $3,080,553. 

This  harbor  consists  now  of  the  Duluth  Oanal,  the  Wisconsin  En- 
trance, Superior  Bay,  Allouez  Bay,  St.  Louis  Bay,  and  St.  Louis  Eiver 
to  the  limits  of  the  cities  of  Duluth  and  Superior,  about  20  miles  from, 
the  original  natural  entry,  which,  before  improvement,  was  obstructed 
by  shitting  bars,  with  but  9  feet  of  water  over  them.  The  bays  were 
broad  expanses  of  shallow  water,  averaging  only  8  or  9  feet,  except 
along  the  channel  through  them,  where  the  depth  was  greater,  but 
variable. 

The  previous  project  was  practically  completed  July  1,  1897,  and 
resulted  in  giving  a  good  16-foot  navigation  through  the  natural  or 
Wisconsin  Entry,  through  the  artificial  Duluth  GansJ,  over  the  Duluth 
Basin  of  104  acres,  along  and  parallel  to  the  dock  lines  of  Duluth  and 
Superior,  in  Superior  and  St.  Louis  bays,  and  up  the  St.  Louis  Biver  to 
Few  Duluth,  near  the  head  of  navigation  of  the  river,  with  well 
defined  channels  from  85  to  300  feet  in  width. 

The  amount  expended  thereon  up  to  the  close  of  the  fiscal  year  end- 
ing June  30, 1897,  wa«  $1,687,602.97.    The  improvement  thus  made  is 
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in  excellent  condition,  and  the  expenditure  has  been  amply  justified  by 
the  immense  commerce  which  it  has  readily  accommodated.  (See  com- 
mercial statistics  hereafter.) 

The  new  project  authorized  by  the  act  of  June  3, 1896,  provides  for 
the  widening  and  deepening  to  20  feet  of  the  existing  channels,  for  a 
new  20  foot  channel  along  Minnesota  Point  dock  line,  for  new  channels 
in  Allonez  Bay,  for  extensive  turning  and  anchorage  basins  20  feet 
deep  at  the  junctions  of  two  or  more  channels,  for  widening  the  Dulath 
Oanal,  and  for  replacing  with  substantial  structures  of  timber  and 
monolithic  concrete  the  piers  at  the  Duluth  Oanal  and  the  Wisconsin 
Entrance. 

The  title  to  the  land  covered  by  the  present  Duluth  Oanal,  and  that 
necessary  for  its  enlargement,  has  now  been  acquired  by  deed  of  gift,  by 
purchase  directly  from  owners,  and  by  purchase  through  condemnation 
proceedings,  at  a  total  cost  of  $52,619.05.  The  two  contracts  with 
Messrs.  Williams,  Green  &  Williams  and  Oharles  S.  Barker,  for  dredging, 
to  the  amount  of  over  $2,000,000,  have  been  carried  on  during  the  past 
fiscal  year  and  have  resulted  in  the  removal  of  2,637,284  cubic  yards  of 
materiaJ.  Of  this,  1.970,769  cubic  yards  have  been  taken  out  of 
Superior  and  Allonez  Days,  constituting  Dredging  District  'So.  1,  and 
666,515  cubic  yards  out  of  St.  Louis  Bay,  constituting  Dredging  District 
No.  2.  Of  the  total  amount  1,337,612  cubic  yards  was  dredg^  out  by 
Oharles  S.  Barker,  and  1,299,672  cubic  yards  by  Williams,  Green  & 
Williams.  Most  of  the  excavated  material  is  dumped  in  the  lake 
within  2  miles  of  the  entrances,  and,  as  a  rule,  dose  in  shore  to  Minne- 
sota Point,  to  avoid  obstructing  lake  navigation  and  to  reenforce  the 
point.  A  well  organized  and  efBcient  system  of  inspection  has  been 
adopted  for  the  work  on  the  respective  dredges,  for  regulating  the 
dumping  outside,  and  for  cross-checking  the  amounts  report^  by 
the  inspectors  on  the  dredges.  Eleven  dredges  are  now  at  work,  and 
if,  by  the  end  of  the  present  season,  satisfactory  progress  is  not  shown, 
the  contractors  will  be  obliged  to  put  on  more  plant  In  laying  out  the 
dredging  work  the  policy  has  been  first  to  widen  and  deepen  those 
channels  most  in  use  by  the  commercial  marine.  The  progress  map 
herewith  will  show  what  has  been  done  during  the  past  fiscal  year,  and 
what  is  proposed  in  District  No.  1  and  part  of  No.  2. 

After  extensive  advertisement,  a  contract  was  made  with  King  & 
Steele,  of  Duluth,  the  lowest  bidders,  to  build  the  pile  and  crib  sub- 
structure for  the  south  pier  of  the  Duluth  Canal,  amounting  to  about 
$171,000.  The  plans  for  the  new  piers  and  for  the  concrete  superstrac- 
ture  are  shown  on  the  maps  herewith.  The  interior  arrangement  of  the 
latter  is  not  final,  and  may  be  changed  to  secure  a  stronger  form  of 
cross  section. 

Under  the  contract  with  King  &  Steele  the  temporary  protection  crib 
with  superstructure  has  been  built  and  sunk  in  place  and  securely  rip- 
rapped,  and  the  pierhead  crib,  100  by  36  feet,  and  the  first  pier  crib,  100 
by  24  feet,  have  been  nearly  completed. 

After  due  advertisement,  a  contract  was  made  with  King  &  Steele,  of 
Duluth,  the  lowest  bidders,  to  build  686  concrete  footing  blocks,  each 
weighing  7  tons.  These  are  to  be  placed  on  top  of  the  submerged  cribs 
around  their  edges,  but  leaving  a  2-foot  berm,  the  tops  of  the  blocks 
being  above  water  at  all  stages.  Upon  the  upper  faces  and  between 
the  interior  faces  of  opposite  blocks  the  monolithic  concrete  work  will 
be  built  in  place.  Work  has  begun  under  this  contract,  by  preparing 
the  molds,  leveling  the  construction  ground  and  building  the  necessary 
mixing  platforms,  and  constructing  23  blocks.    The  blocks  are  made  of 
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American  Portland  cement,  sand,  and  gi^avel  (taken  from  the  site),  in 
the  proportion  of  16  pounds  of  cement  to  one-half  cubic  loot  of  sand 
and  1  cubic  foot  of  clean  gravel.  The  mixing  is  done  by  hand  and  the 
concrete  is  deposited  in  the  molds  by  shovels  and  then  rammed  in  6-inch 
layers.  The  plans  for  the  molds  are  shown  in  the  drawing  accompany- 
ing. Molds  are  kept  on  the  blocks  for  at  least  twenty-four  hours,  and 
no  block  is  moved  from  the  platform  to  the  storage  yard  until  it  has 
stood  twelve  days. 

Contract  was  made  with  Frederick  Davis,  of  Duluth,  to  repair  and 
strengthen  the  piers  at  the  Superior  entrance,  with  timber  work,  and 
with  Jacob  H.  Carlson,  of  Duluth,  to  furnish  and  place  in  position  about 
41fi00  tons  of  riprap  for  the  same  piers.  These  contracts  are  now  in 
force.  Under  the  former,  1,062,000  feet  B.  M.  of  timber  has  been  put 
in  place,  and  under  the  latter,  13,299  tons  of  rock. 

The  contracts  yet  to  be  made  are  for  the  substructure  for  the  north 
pier  of  the  Duluth  Canal;  the  superstructure  for  both  piers;  for  remov- 
ing and  excavating  between  the  new  piers;  for  grading  and  parking 
the  grounds  on  each  side  of  the  canal;  for  the  superstructure  for  the 
piers  at  the  Wisconsin  entrance,  and  for  the  purchase  of  land  by  con- 
demnation next  to  the  south  pier  at  this  enti*ance. 

The  sundry  civil  act  of  July  1, 1898,  appropriates  $770,138  for  this 
harbor,  making  $1,207,638  thus  far  appropriated  of  the  total  $3,080,553 
authorized  to  be  expended. 

The  lake  commerce  of  this  port,  Duluth  and  Superior,  during  the  last 
season  of  navigation  amounted  to  over  $118,500,000,  as  a  very  conserv- 
ative valuation,  and  since  the  United  States  took  charge  of  this  har- 
bor this  commerce  has  amounted  to  over  $1,018,500,000. 

The  system  of  vessel  reports  has  been  kept  up  and  the  commercial 
statistics  accompany  this  report. 

Cimparative  table  of  vessel  oommeroe  of  the  principal  ocean  and  lake  ports  of  the  United 
States,  as  compiled  from  the  Annual  Beport  of  the  Chitf  of  Engineers  for  1897, 

[B.,  registered;  F.,  freight] 


Name. 


Tonnage. 


Valuation. 


lirewYoTk 

Philadelphia  and  Delaware  Ri  ver 

Chicago,  South  Chioago,  and  Michigan  City  c 

Dnlaui-Snperior 

Baffalo 

Baltimore 

NevOrloanB 

Boston 

Portland,  Oreg 

Savannah 

Mohlle 


a  19, 
a  15. 
«14, 
a  18, 
all, 
a6, 

a  3, 
a 


803, 721  R. 
268, 865  F. 
394, 786  R. 
368, 068  R. 
068, 206  R. 
868, 120  R. 
774. 688  R. 
578, 190  R. 
096, 796  R. 
677, 016  R. 
375, 180  F. 


Ml,  103, 
a  623, 
dl20, 

111. 
dlOO, 

697, 

5116, 

a  194, 

68, 

523, 

a  10, 


752,609 
896, 493 
000,000 
676, 900 
000,000 
029,363 
304,668 
765,282 
346,824 
038,848 
131,288 


a  Foreign  and  domeetie. 
h  Foreign  only. 


a  Chamher  of  oommeroe  report, 
tf  Estimated. 


Attention  is  invited  to  the  comparative  table  above,  showing  the  ves- 
sel tonnage  of  eleven  of  the  principal  seaboard  and  lake  harbors. 
This  shows  that  Duluth-Superior  harbor,  is  the  fourth  in  the  United 
States  in  the  amount  of  its  vessel  tonnage,  and  sixth  as  to  the  value 
of  its  marine  commerce.  The  statistics  for  Duluth-Superior  harbor  are 
as  accurate  as  it  is  practically  possible  to  make  them,  being  compiled 
from  the  individual  reports  of  each  trip  of  every  vessel  in  or  out  made 
directly  to  this  office.  The  statistics  for  the  other  places  are  at  best 
but  approximations,  and  are  probably  exaggerated, 
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On  September  1, 1897,  roles  and  regulations  for  the  use  of  the  canals 
and  channels  in  this  haroor,  were  prescribed  by  the  Secretary  of  War 
under  sections  4  and  5,  act  of  August  18, 1894,  and  put  in  operation,  to 
the  great  convenience  of  the  vessel  interests.  The  principal  benefit  is 
the  obliging  of  rafts  to  go  through  the  Superior  Entrance,  thus  keeping 
them  entirely  out  of  the  Duluth  Canal,  and  also  to  use  the  rafting 
spans  of  the  drawbridges,  thus  leaving  rhe  drawspans  for  the  vessels. 
A  copy  of  these  rules  and  regulations  is  herewith  transmitted: 

liAW,  RULSS,  AND  REGULATIONS  FOR  THB  CANALS  AND  CHANNELS  IN  THE  HaRBOR 

AT  DuLUTHy  Minn.;  and  SuPEBiORy  Wis. 

THB  LAW. 
[Section  i  and  seotion  6,  act  of  CongreM  of  August  18,18M.] 

Sec.  4.  That  it  shall  be  the  daty  of  the  Secretary  of  War  to  prescribe  such  rales 
and  regnlations  for  the  nse,  administration,  and  navigation  of  any  or  all  canals  and 
similar  works  of  navigation  that  now  are,  or  that  hereafter  may  be,  owned,  operated, 
or  maintained  by  the  United  States  as  in  bis  Judgment  the  public  necessity  may 
require. 

Such  rules  and  regulations  shaU  be  posted,  in  conspicuous  and  appropriate  places, 
for  the  information  of  the  public;  and  every  person  and  every  corporation  which 
shall  knowingly  and  willftiliy  violate  such  rules  and  regulations  shaU  be  deemed 
guilty  of  a  misdemeanor  and,  on  conviction  thereof  in  any  district  court  in  the 
United  States  within  whose  territorial  jurisdiction  such  offense  may  have  been  com- 
mitted, shall  be  punished  by  a  fine  not  exceeding  five  hundred  dollars,  or  by 
Imprisonment  (in  the  case  of  a  natural  person)  not  exceeding  six  months,  in  the 
discretion  of  the  court. 

Sec.  5.  That  it  shall  be  the  duty  of  all  persons  owning;,  operating,  and  tending 
the  drawbridges  now  built,  or  which  may  hereafter  be  buUt  across  uie  navieable 
rivers  and  other  waters  of  the  United  States,  to  open,  or  caused  to  be  opened,  the 
draws  of  such  bridges  under  such  rules  and  regulations  as  in  the  opinion  of  the  iSeo- 
retary  of  War  the  public  interests  require  to  govern  the  opening  ot  drawbridges  for 
tbe  passage  of  vessels  and  other  water  crafts,  and  such  riues  and  regulations,  when 
so  made  and  published,  shall  have  the  force  of  law.  Every  such  person  who  shall 
willfully  fail  or  refuse  to  open,  or  cause  to  be  opened,  the  draw  of  any  such  bridge 
for  the  passage  of  a  boat  or  boats,  or  who  shall  unreasonably  delay  the  opening  of 
said  draw  after  reasonable  signal  shall  have  been  given,  as  provided  in  such  regula- 
tions, shall  be  deemed  guilty  of  a  misdemeanor,  and  on  conviction  thereof  shall  be 
Snnished  bv  a  fine  of  not  more  than  two  thousand  dollars  nor  less  than  one  thousand 
ollars,  or  by  imprisonment  (in  the  ease  of  a  natural  person)  for  not  exceeding  one 
year,  or  by  both  such  fine  and  imprisonment  in  the  discretion  of  the  court :  Provided, 
That  the  proper  action  to  enforce  the  provisions  of  this  section  may  be  commenced 
before  any  commissioner,  judge,  or  court  of  the  United  States,  and  such  commis- 
sioner, judge,  or  court  shall  proceed  in  respect  thereto  as  authorized  by  law  in  case 
of  crimes  against  the  United  States:  Provided,  further,  That  whenever,  in  the  opin- 
ion of  the  l^cretary  of  War,  the  public  interests  require  it,  he  may  make  rules  and 
regulations  to  govern  the  opening  of  drawbridges  for  the  passage  of  vessels  and 
other  water  craffes,  and  such  rules  and  regulations,  when  so  made  and  published, 
shall  have  the  force  of  law,  and  any  violation  thereof  shall  be  punished  as  hereinbe- 
fore provided. 

RULES  AND  REOULATION8. 

1.  No  vessels  shall  be  moored  to  any  entry  pier. 

2.  No  material  of  any  kind  shall  be  unloaded  onto  or  loaded  from  the  entry  piers, 
except  for  the  use  of  the  United  States,  unless  by  special  permission  of  the  engineer 
officer  in  charse  in  each  case. 

3.  Vessels  shall  not  anchor  in  the  entrance  canals,  or  in  any  of  the  navigable 
channels,  except  in  the  harbor  basins,  and  then  only  where  not  in  the  way  of  passing 
vessels. 

4.  Vessels  and  rafts  shall  not  be  anchored  or  otherwise  fastened  where  they  will  be 
liable  to  swing  into  the  channels  by  reason  of  a  wind  or  current. 

5.  Vessels  and  rafts  shaU  take  great  care  not  to  run  into,  strike,  rub  against,  or 
otherwise  injure  the  entrance  piers,  buoys,  or  beacons  in  the  harbor. 

6.  While  dredging  operations  and  the  rebuilding  of  the  piers  are  going  on,  all 
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isels  will  Blow  dowD  to  six  miles  an  hour  while  passing  said  piers  or  the  dredges, 

on  being  requested  to  do  so  by  the  display  or  waving  of  a  red  flag  or  red  lantern. 

^  Dredges  and  attending  scows  and  tags  are  expected,  and  required  to  give  half 

»  channel  for  passing  vessels  and  rafte,  and  the  latter  are  required  to  do  the  same 

ten  passing  the  dre^es  or  other  crafb. 

L  The  signal  for  opening  the  draws  of  all  bridges  will  be  three  long  blasts  of  the 

Listle,  or  norn  where  the  yesselis  not  navigated  by  steam  power,  and  will  be  given 

ample  time  when  approachinir  the  bridge.    The  only  exception  to  this  is  when  a 

asel  going  into  St.  Louis  Bay  from  Superior  Bay  intends  to  pass  through  the  Wis- 

3 Bin  draw  of  the  Northern  Pacific  Bridge;  it  will  then  add  one  short  blast  after 

9  three  long  blasts. 

),  Upon  such  signal  beinff  given,  the  keeper  of  the  drawbridge,  which  is  signaled, 

11  open  it  promptly  and  fully,  and  will  give  all  vessels  right  of  way  over  all  trains, 

re,  wagons,  foot  passengers,  etc. 

LO.  Where  there  are  two  or  more  channels  leading  to  a  given  point,  in  one  of  which 

provement  work  is  going  on,  it  may  be  temporarily  closed  to  navigation  by  the 

gineer  officer  in  charge,  after  due  notice. 

ri.  All  rafts  shall  enter  or  leave  the  harbor  by  the  Wisconsin  entrance,  and  no 

fts  will  be  permitted  to  use  the  Duluth  Canal. 

12.  All  ndPts  in  passing  the  bridges  will  use  the  rafting  spans,  and  will  not  be  per- 
itted  to  go  through  the  drawspan  openings. 

13.  Rafts  at  all  tunes  will  be  handled  by  sufficient  number  of  tugs  to  enable  them 
avoid  obstructing  the  channels,  and  to  give  half  the  channel  to  passing  vessels,  or 
passing  dredges. 

These  regulations  shall  be  in  force  from  and  after  September  1, 1897. 

G.  D.  Meiklbjohn, 

Acting  Secretary  of  War. 
Offloial: 

Clintok  B.  Sbabs^ 

Mqfor,  Corps  of  Engineers,  U,  8,  A,, 

Engineer  Offier  in  Charge  of  Duluth-Superior  Harbor, 

The  general  local  charge  of  this  harbor  has  remained  with  Mr.  J.  H. 
arling,  assistant  engineer,  with  Mr.  F.  L.  Dever,  assistant  engineer, 
I  charge  of  the  dredging,  and  Mr.  Olarence  Coleman,  assistant  engi- 
3er,  in  charge  of  concrete  work.  Mr.  James  L.  Owen  continues  as  chief 
erk,  in  charge  of  the  office. 

This  work  is  in  the  collection  districts  of  Duluth,  Minn.»  and  Superior,  Wis.; 
arquette,  Mich.,  being  the  port  of  entry  for  the  latter.  The  nearest  light-houses 
re  at  the  two  entrances. 

Money  statement 

cQy  1,1897,  balance  unexpended $448,166.03 

mount  appropriated  by  sundry  civil  act  approved  July  1, 1898 770, 138. 00 

1,218,294.03 
one  30, 1898,  amount  es^ended  during  fiscal  year 289,228.62 

> 

aly  1, 1898,  balance  unexpended 929,065.41 

aly  1, 1898,  outstanding  fiabilities $18,384.66 

oly  1, 1898,  amount  covered  by  uncompleted  contracts..  2, 060, 147. 99 

2,078,632.65 

Amount  (estimated)  required  for  completion  of  existing  project 1, 872, 915. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1900 300,000.00 

Submitted  in  compliance  with  reouirements  of  sections  2  of  river  and 

harbor  acts  of  1B66  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

AUtraot  of  a^^oprioHone  for  improving  harbor  at  Duluth,  Minn.,  and  Superior,  Wis. 

iy  act  of  Conmss  of  June  3, 1896 $50,000 

;y  sundry  oivU  act  of  June  4, 1897 437,600 

;y  sundry  oivU  act  of  July  1, 1898 770,138 

Total 1,257,638 
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The  following  statement  shows  the  manner  in  which  the  appropria- 
tions (and  balances  firom  "Duluth"  and  "Superior"  appropriations) 
have  been  expended  since  June  30, 1896.  The  amount  expended  ander 
the  different  classes  of  work  includes  the  cost  of  soundings,  superin- 
tendence, buoying,  and  contingencies. 

Dredginff $267,954.79 

Duluth  Canal  piers 1,OOQ.OO 

Wisconsin  entry  piers 34,000.00 

Purchase  of  land 44,617.(fi 

Total... 337,571.84 

Ahairaet  of  appropriations  far  improving  harbor  at  Duluth,  Minn, 

By  act  of  Congress  approved— 

March  3,  mi $80,000.00 

Jnnel0,1872 60,000.00 

AUotted  from  act  passed  March  3, 1873 36>049.2D 

By  act  of  Congress  approved — 

June  23, 1874 10,000.00 

March  3, 1876 -. 35,000.00 

August  14, 1876 15,000.00 

June  18, 1878 30,000.00 

March  3, 1879 25,000.00 

June  14, 1880 26,000.00 

March  3, 1881 40,000.00 

By  act  of  Congress  passed  August  2, 1882 45,000.00 

By  aot  of  Congress  approved- 
July  6, 1884 46,000.00 

August  5, 1886 56,250.00 

By  act  of  Congress  passed  August  11, 1888 80,000.00 

By  act  of  Congress  approved- 
September  19, 1890 100,000,00 

July  13, 1892 125,000.00 

Byaotof  Congress  of  August  18, 1894 75,000.00 

Total •852,299.20 

The  following  statement  shows  the  manner  in  which  the  appropria- 
tions have  been  expended.  The  amount  expended  under  the  different 
classes  of  work  includes  the  cost  of  soundings^  superintendence,  buoy- 
ing, and  contingencies. 

Total  amount  expended  to  June  30, 1896: 

Breakwater $110,000.00 

Dredging 637,237.98 

Canal  piers,  etc 97,660.66 

Total *844, 898.63 

Expended  prior  to  present  project: 

Breakwater 110,000.00 

Canal  piers,  etc 45,698.33 

Dredging 114,953.48 

Total 270,651.81 

Expended  under  the  project  adopted  in  1881 : 

Canal  piers,  etc 51,962.32 

Dredgmg 522,284.50 

Total 574,246.82 

*  Balance  of  $7,400.57  taken  up  under  Duluth-Superior  appropriation. 

Digitized  by  LnOOQlC 


APPENDIX   H  H — ^REPORT   OP  MAJOR  SEARS.  2229 

Ah$iraci  of  apprapriaiioMfor  improving  harbor  at  Supfrior  Bay  and  8t,  Louis  Bay, 

WisooHsin, 

By  act  of  Confi^ess  approved — 

March  3, 1867 $63,000.00 

April  10, 1869 45,000.00 

July  7, 1870 40,000.00 

March  3, 1871 60,000.00 

Jnne  10, 1872 50,000.00 

Allotted  from  act  approved  March  3, 1873 63,950.80 

Allotted  from  appropriati  on  for  '  *  Repairs  of  harbors  on  Northern  lakes  " .  5, 433. 00 

By  act  of  Congress  approved — 

Augnstl4,1876 3,000.00 

June  18, 1878 3,000.00 

March  3, 1879 5,000.00 

June  14, 1880 5,000.00 

March  3, 1881 10,000.00 

Augnst2,1882 40,000.00 

July  6, 1884 45,000.00 

Augusts,  1886 22,500.00 

By  act  of  Congress— 

Passed  August  11, 1888 50,000.00 

Approved  September  19, 1890 65,000.00 

Approved  JiOy  13, 1892 70,000.00 

Of  August  18,1^ 50,000.00 

Total •695,883.80 

Espendituret, 

Amount  expended  under  original  project,  adopted  in  1867 $268, 000. 00 

Amount  expended  under  project  recommended  by  Board  of  Engineers  in 

1873 77,513.26 

Amount  expended  under  present  proj  ect  to  June  30, 1896 358, 771. 86 

Total ; *•  694, 285. 12 

The  following  statement  shows  the  manner  in  .which  the  appropria- 
tions have  been  expended.  The  amount  expended  under  the  different 
classes  of  work  includes  the  cost  of  examinations,  soundings,  superin- 
tendence, buoying,  and  eontingencies: 

Repairs  and  beach  protection .*..    $13,233.00 

Construction  and  repair  to  pieis 332,679.96 

I>redging 348,372.16 

Total •694,285.12 

*  Balance  of  $1,598.68  taken' up  under  Duluth-Superior  appropriation* 
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Ahstraot  of  lids  received  at  Duluth,  Minn.,  for  repair  work  and  timber  sheeting  forpiert 
ai  Superior  Entry,  opened  August  gO,  1897,  by  Mqj,  Clinton  B.  Sears,  Corps  of 
Engineers, 


No. 


Name  aod  address  of  bidder. 


hi 

If 

ll 

8n 


fit:       *S 


•ail 


m 

III!! 


I 

Is 

8» 


h 
1 


!i 


TotsL 


Thomas  A  Amory,  Dnlath, 

Minn 

Watterworth  &  Fee,  Dnlath, 

Minn 

Frankman  Bros.,  West  Snpe* 

rlor.Wis , 

A.  St  D.  Sang,  Dolnth,  Minn. . 
Frederick  Bavis,   Dnlath, 

Minna 

Jacob   Zimmerman,  Dolnth, 

Minn 

Jonathan  N.  Dennis,  Dnlath, 

Minn 

F.  P.  Tims,  West   Dolnth, 

Minn 

King  A  Steele,  Dnlnth,  Minn. 
Porter  Bros.,  Uoloth,  Minn. . . 


18.60 

1.60 

8.15 
1.00 

.60 

2.00 

2.00 

.75 
L75 
8.00 


$17.60 

15.06 

15.65 
16.00 

16.00 

16.88 

16.00 

14.75 
17.00 
16.46 


$3.60 

5.60 

4.00 
6.00 

4.00 

4.00 

8.00 

6.00 
4.00 
5.00 


17.60 

6.20 

6.50 
6.00 

7.10 

6.25 

6.75 

5.60 
6.00 
5.60 


$17.60 

17.55 

16.80 
15.80 

14.50 

15.86 

16.00 

15.00 
15.70 
16.89 


$0.25 

1.00 

.86 
.10 

.06 

.47 

.75 

.60 
.75 
.86 


$29,988.50 

83,120.83 

28,362.70 
26,017.60 

24,217.10 

28,261» 

20,717.00 

27,977.80 
29,449.65 
82. 164.  SI 


aLowest  bidder. 

Ahstraot  of  bids  received  in  response  to  public  notice,  for  ike  construction  of  a  pile  ^lee 
800  feet  longt  at  Superior  Entry,  Wisconsin,  opened  at  Duluth,  Minn,,  by  Maj.  Clinton 
B.  Sears,  Corps  of  Engineers,  U,  S.  A,,  August  tS,  1897. 


No. 


Name  and  address  of  bidder. 


Frederiek  DstIb,  Dnlath  Minn 

Thomss  St  Amonr,  Dolnth  Minn. . . 

Porter  Bros.,  Dolath^inn 

Jonathan  N.  Dennis,  Dolnth,  Minn. 
F.  P.  Tims,  West  Doloth,  Minn .... 


Ftodike 
complete. 


$6,187.40 
U.  000. 00 
«,879.g 
4,995.00 
6,200.00 


Letter  bid  and  aoceptanoe.  No  formal  contract.  Work  done  by  Jonathan  N. 
Dennis.  Work  began  the  latter  part  of  Angast,  1897,  and  completed  December  15; 
1897. 

Abstract  of  bids  received  in  response  to  public  notice,  for  removing  bctlance  of  old  dike  near 
Minnesota  Point,  opened  ai  Duluth,  Minn,,  by  Maj,  Clinton  B,  Sears,  Corps  of  Engi- 
neers, September  4, 1897, 


Na 


Name  and  address  of  bidder. 


For  remoT< 

ingdike, 

per  linear 

fool 


Forose 

dredging 

plant,  P«P, 

honraoinal 

work. 


Dolnth  Dredge  and  Dock  Co.,  Doloth,  Minn  . 
WilliaBS,Oreen  &  Williams,  Dolnth,  Minn... 


$L45 
2.00 


$9.60 
9.00 


Letter  bid  and  acceptance.    No  formal  contract.    Work  done  by  Dnlnth  Dredge 
and  Dock  Company  during  the  month  of  September,  1897,  amounting  to  abont  $500. 
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Abstraet  of  bids  received  in  reeponee  to  public  notice,  for  furnishing  and  placing  riprap  at 
Superior  Entrff  piera,  Wisconein,  opened  at  Duluth,  Minn»,  by  Maj,  Clinton  B,  Sears, 
Corps  of  Engineers,  September  16,  X897* 


No. 


Name  and  address  of  bidder. 


For  derrlok 
rock  in  place, 
about  &,000 
tons,  more  or 
less  (of  2,000 
poands),per 
ton. 


Small  rook  in 
place,  about 
11,000  tons, 
more  or  less 

(of  2,000 

pounds),  per 

ton. 


Total. 


MacLeod,  Campbell  Bl  Smitb,  Dnlath.Kinn  ... 

Jacob  H.  Carlson,  Dulatb,  Minn 

Alexander  Pearson  Sl  A.  Fredin,  Dnluth,  Minn 

Frederick  Davis,  Dalnth,  Minn 

King  &  Steele,  Dnlatb,  Minn 

Porter  Bros.,  Duhitb,  Minn 

Patrick  J.  McKeon,  Rnsb  CHj  Minn 

Bnlntb  Brown  Stone  Co.,  Dolatb,  Minn 

A  Bhland  Bro wnstone  Co.,  Chicago,  111 

Heldmaier*  Sen,  Chicago,  HI 


$L86 

.71 

.88 

1.04 

1.72 

L18 

1.03 

.77 

8.28 

8.60 


$0.90 
.71 
.88 
.729 
.80 
.86 

L08 
.77 

1.06 
.87 


$49,060 
28,400 
88.200 
88,179 
68,680 
48,570 
41.200 
80,800 
76,650 

111,770 


Abstract  of  bids  received  in  response  to  public  notice,  for  building  boathouse  at  Connors 
Point,  West  Superior.  Wis,,  opened  at  Duluth,  Minn.,  by  Maj.  Clinton  B,  Sears,  Corps 
of  Engineers,  September  $0,  X897, 


Ko. 


Kame  and  address  of  bidder. 


Amonnt 
of  bid. 


Moran  A,  O'Brien,  West  Superior,  Wis 

BvcDs  &  Grandy.  Dnlnth,  Minn , 

Schmidt  Bros.,  West  Superior,  Wis. . . 


$386.67 
487.00 
676.00 


Lotter  bid  and  acceptance.    No  formal  contract.    Work  done  by  Moran  &  O'Brien ; 
began  in  the  latter  part  of  September,  1897,  and  completed  October  19;  1897. 

Abstract  of  bids  received  in  response  to  public  notice,  for  building  boathouse,  warehouse, 
dock,  oil  house,  etc.,  for  J>uluth-Supertor  Harbor,  opened  at  Duluth,  Minn.,  by  Mqf» 
Clinton  S.  Sears,  Corps  of  Engineers,  October  8, 18S7, 


Name  and  address  of  bidder. 

All  white  ptne. 

Part  Norway  pine. 

Ko. 

Iron  roof. 

Iron  and 
shingle. 

Iron  roof. 

Iron  and 
shingle. 

Thomas  Sc  Amorv.  Dnlnth  Minn 

$6,160.00 
4,279.00 
4,420.26 
4,615.00 
8,617.00 
8,282.00 
4,600.00 
4,260.00 
4,636.00 

$5,000.00 
4,487.00 
4,606.26 
4,552.00 
8.727.00 
8.216.00 
4,302.00 

'"i"600.'00* 

$6,150.00 
4,289.00 
4,870.26 
4,686.00 
8,577.00 
8,262.00 
4,802.00 
4,220.00 
4,476.00 

$6,000.00 

Frankmann  Bros.,  West  Saperior,  Wis 

J.  N.  Dennis  tc  Alex.  Kennedy,  Duluth,  Minn. 

J.  F.  Schleunes,  Duluth,  Minn 

MacLeod,  Campbell  St  Smith,  Duluth,  Minn . . . 
F.  P.  Tims,  West  Duluth.  Minn 

4,437.00 
4,420.25 
4,622.00 
8,687.00 
8, 176. 00 

Frederick  Davis,  Duluth,  Minn 

4,102.00 

Theophilns  Nauflts,  Duluth,  Minn 

4,250.00 

Nicholas  Mueller,  Duluth,  Minn 

4,440.00 

Letter  bid  and  acceptance.    No  formal  contract.    Work  done  by  F.  P.  Tims ;  began 
October  12, 1897,  and  completed  aboat  December  20, 1897.    Coet  about  $3|800. 
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Ab9traot  of  bid»  received  in  response  to  cuhtertieementj  for  building  subsiruciure  for  south 
pier  of  ship  canal  entrance  to  harbor  at  Duluthf  Minn,,  opened  at  Duluth,  ifinn.,  bi/ 
Maj.  CUnton  B,  Sea/rs,  Corps  of  Engineers,  January  16, 1898, 


Name  and  address  of  bidder. 


Porter  Bros.,  Dnlath,  Minn . . . 
James  L.  Lipeett  &  Robert 

GregKi  Sault  Ste.  Marie, 

Mich 

Heldmaier  Sc  Nen,  Chicago, 

III 

Adolph   Green,  Green  Bay, 

Wis 

The  L.  P.  ik  J.  A.  Smith  Co., 

Cleveland.  Ohio 

P.  McDonnell.  Dnlnth,  Minn  . 
N.  Frederick  Hqko  &  Frank 

P.  Tims.  Dulath,  Minn 

CarkiB,    Stick ney   Sl  Cram, 

Detroit,  Mich 

MoMullen  Sl  Morris,  St.  Paul, 

Minn 

James  B.  Donnelly,  Boffalo, 

N.T 

King  dtSteele.DnIath,Minn.  a 
Frank  Campbell,  Dnlnth, 

Minn 

The  Bamett  Sl  Record  Co., 

Minneapolis,  Minn 

Korris  Sl  Fiugerald,  Dnlath, 

Minn 

A.  F.  Chapman  &  Co.,  Bnffiilo, 

N.Y..:. 


51 

III 

Hi 

pi 

114 

'^2  3 


$0.12| 

.10 

.17 

.12 

.12 
.15 

•OTA 

.15 

.12 

:?S| 

.121 

lOA 

.12* 
.19 


II 

lis 

m 


$17.70 

ie.00 

18.00 

15.50 

15.00 
18.00 

18.00 

16.50 

15.50 

18.00 
15.65 

18.00 

16.50 

18.00 

28.00 


P 

I 

go. 


$0.12 
.12 

.16 

.18 

.15 
.13 

.111 

.15 

.12 

.10 
.10 

.14 

.00|| 

.14 

.25 


11 


$0,131 

.18 

.18 

.19 

.18 
.15 

.12* 


.18 

.12 
.U 

.14 

.101 

.16 


.S8 
l§ 

b4 
•00 

92 
SI'S 

|i! 
ill 


$0,021 

.011 
.02A 


.03  J 
.02 

.02 

.03 

.011 

.02* 

.oi^\, 


.011 
.08 
.03 


il 

P.«D 

St 

6 


$0.02| 

01* 

03| 

03| 

04| 
02 

02| 

04 

OlA 

03 
01^ 

02 

oiM 

03 
031 


•ri 


.S8 

II 

il 


$0,024 

oij 

02J 

02* 

06 
03 

01* 
02 

OU 

02i 
Olift 

02 

OlA 
08  • 
08 
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Abstract  of  bids  received  in  response  to  advertisementj  for  building  substructure  for  south 
pier  of  ship  canal  entrance  to  harbor  at  Duluth,  Minn,,  etc. — Continued. 


"ScS 

a  . 

*8 

^§2 

i  • 

fi< 

i|5 

il 
It 

Is . 

Hi 

IP 

©3- 

^l8  . 

s's 

^■Bl 

11 

1! 

Kftme  and  address  of  bidder. 

or  rock  filling  in  canal  pic 
between  bearing  piles,  in  pro 
and  riprap,  etc.,  in  place,  30,C 
or  less  (per  ton  of  2,000  tons) 

it 

-1* 

III 
III 
111 

So 

ill 

P^ 

P^ 

&. 

P^ 

^ 

H 

Porter  Bros.,  Dnlnth,  Minn . . . 

$0.90 

$0.40 

$0.86 

$8.00 

$0.09 

$153,787 

$217,009.50 

James  L.Lipsett  &  Bobert 

Greeg,  Saolt  Ste.  Marie, 

.90 

.20 

.20 

10.00 

.08 

146,350 

201, 840. 00 

Heldmaier  A  Nea,  Cbioago, 

111 

.98 

.45 

.15 

17.50 

.15 

165,019 

234, 235. 50 

Adolpb   Green,  Green  Bay, 

Wis ... 

.95 

.50 

.45 

10.00 

.14 

138, 517 

207,057.00 

The  L.P.&  J.A.8mithCo., 

Cleveland,  Ohio 

1.00 

.25 

.35 

20.00 

.20 

120,540 

186, 590. 00 

P.  McDonnell.  Dolatb,  Minn  . 

.70 

.80 

.10 

4.00 

.07 

130,000 

184,540.00 

N.  Frederick  Hugo  St  Frank 
P.  Tims,  Dulath,  Minn 

.95 

.45 

.16 

10.00 

.08 

121,850 

179,972.00 

Carkin,  Stickney  A,   Cram, 

Detroit,  Mich 

1.50 

.40 

.80 

12.00 

.15 

121,700 

206,305.00 

McMullen  &  Morris,  St  Paul, 

Minn 

LIO 

.85 

.17 

10.00 

.10 

120,500 

184,300.00 

James  B.  Donnelly,  BaflUo, 

N.Y r 

LIO 

.29 

.25 

7.50 

.11 

119.000 

181,820.00 

King  &  Steele,  Dolath.Minn.a 

.72 

.65 

.22 

6.00 

.07 

117,800 

170,779.50 

Frank  Campbell,  Dulath, 

Minn 

.90 

.50 

.80 

8.00 

.07 

149,000 

212, 630. 00 

The  Bamett  A  Reoord  Co., 

Minneapolis,  Minn 

.88 

.40 

.27  A 

9.50 

.064 

134,287 

183, 721. 50 

Nurris  &,  Fitzgerald,  Dnluth, 

Minn 

.61 

.40 

.28 

36.00 

.14 

151,000 

206,710.00 

A.  F.  Chapman  A  Co.,  Buffalo, 

N.r 

2.50 

.40 

.50 

20.00 

.35 

208,000 

840,835.00 

a  Lowest  bidder. 

Abstract  of  bids  received  in  response  to  public  notice,  for  removing  wreck  of  steamship 
Winnipeg  from  Vuluth  Harbor,  opened  at  Duluth,  Minn,,  by  Maj,  Clinton  B,  Sears, 
Corps  of  Engineers,  March  7, 1898, 


No. 


Name  and  address  of  bidder. 

King  &  Steele,  Dnlnth,  Minn 

Oabome  A  Co.,  Duluth.  Minn 

Napoleon  Grignon,  Duluth,  Minn 

Hugh  Campbell,  James  Magee,  A  J.  W.  Fee,  Dnluth,  Minn 
Frank  Campbell,  Dnluth,  Minn 


Amount 
of  bid. 


$2,050 
1,790 
2,375 
5,000 
8,200 


All  bids  rejected  on  account  of  being  too  high.  After  farther  solicitation,  a  bid 
was  received  from  Capt.  B.  B.  Inman,  of  Dnluth,  Minn.,  to  do  the  work  for  $1,300, 
and  the  contract  was  awarded  to  him  as  being  the  lowest  responsible  bidder.  Letter 
bid  and  acceptance.    No  fomud  contract. 
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AhBtraci  of  proposaU  reonved  in  resptmse  io  advertisement^  far  hMding  eonorete  fooUng 
llocke  for  the 


le  eupereiruoture  for  the  eouth  nier  of  ehip  et 
ZhUuthf  Minn.,  opened  at  Dvlmth,  Minn.,  hy  Mai.  CUnton  B, 
ApHlXl,1898. 


eanal  entrance  to  harbor  at 
Sears,  Corps  of  Engineers, 


MiohaAlRabbitt,  Toledo.  Ohio 

Korris  &Fitsgen]d.DiUatb,Mi]iii 

Stamsen  dt  Blomo,  Cbioftffo,  iJl 

Davis  ik  Davis,  Dalnth,  Mitm 

Nilson  &  Carlson,  Diilath,  Minn 

Frank  Campbell,  Dnlath,  Minn 

O.H.Sager,  Chicago,  m 

King  &  Steele,  Diaath,Mion 

Emu  IBnsle  A,  Aqnila  G.  Osman,  Dnlnth,  Minn 

LipseU  £  Gregg,  Sault  8te.  Marie,  Mich 

JohnF,  Sohleonea,  Dnlnth,  Minn , 


$18.09 
6.47 
5.03 
8.74 
5.87 
e.00 
C.20 
4.95 
8.49 
8.69 
6.08 


LIST  OF  SXI8TINO  OOKTRACTS. 

Contracts  for  dredcnn^  fiome  26,400,000  onbic  yards  of  material,  more  or  leas,  with 
Williams,  Green  St  Williams,  of  Dnluth,  Minn.,  for  one-half;  contract  dated  March 
18,  1897,  approved  April  29,  1897;  work  commenced  Jnne,  1897,  and,  to  be  com- 

Sleted  by  November  1, 1903,  contingent  npon  appropriations  being  made.  Charles 
.  Barker,  of  West  Superior,  for  one-half;  contract  oated  March  &,  1897,  approved 
May  8, 1897;  work  begun  in  June,  1897,  and  to  be  completed  by  November  1,  1903, 
contingent  upon  appropriations  being  made. 

Contract  for  building  substructure  for  south  pier,  Dnluth  Canal,  with  King  & 
Steele,  of  Dnluth,  Minn.  Contract  dated  January  24, 1898.  Approved  February  14, 
1898.  Work  commenced  about  middle  of  April,  1898,  and  to  be  completed  by  Decem- 
ber 1, 1899. 

Contract  for  building  concrete  footing  blocks,  for  superstructure  for  south  pier, 
Dnluth  Canal,  with  King  Sl  Steele,  of  Duluth,  Minn.  Contract  dated  April  3a  1898. 
Approved  May  16, 1898.  Work  commenced  May  15, 1898,  and  to  be  completed  Novem- 
ber 1, 1898. 

Contract  with  Jacob  H.  Carlson,  Duluth,  Minn.,  for  placing  7,000  cords  of  riprap 
at  base  of  piers,  Superior  Entry,  Wisconsin.  Contract  dated  and  work  commenced 
September  28,  1897.  Approved  by  Chief  of  Engineers  October  9,  1897.  To  be 
completed  November  15, 1898. 

For  Superior  Entry  pier  repairs  by  Frederick  Davis,  Duluth,  Minn.  Informal  con- 
tract dated  August  9.  1897,  after  bids  through  public  notice.  Work  commenced 
August,  1897,  and  will  be  completed  early  in  July,  1898. 

Informal  contract,  after  public  notice,  with  B.  B.  Inman.  Duluth,  Minn.,  for 
removing  steamer  Winnipeg  from  Superior  Bay,  for  $1,800.  Work  commenced  in  May, 
1898,  and  will  be  completed  in  July,  1898. 


COMMBRCIAI«  STATISTICS,  DULUTH,  UIMK. 

Comparative  statement  of  arrivals  and  eUaranoes  for  1896  and  18S7. 


Tear. 

Arriy. 
als. 

Clear- 
ances. 

TotaL 

Tonnage. 

Arerage 
tonnage. 

1896 

8,787 
8,120 

8,886 
8,109 

a7,423 
a6,229 

8,6e8.8U 
8.004.478 

51,257 

1897 

61,396 

Xncnase.. •..•..r«....*.*»*..«*r 

-fll7 

—677 

—1,194 

-664,838 

+129 

•  Steam,  4,892;  sail,  1«887. 


h  BzclnsiTe  of  togs  with  fireight. 
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Principal  domesiio  commodities  received  and  shipped  by  lake,  1897. 


Boodpto. 


Tona. 


Shipmonts. 


Tons. 


coia 

Cement  and  lime 

BnilcUng  stone 

Stat..... 

Kaobinery 

Mannfsctnred  iron. . . . 
Tlsh,  kerosene  oil,  etc 
General  merohandise . 
Sand 

Total 


683,274 

28,725 

1,957 

90,408 

361 

24,596 

846 

128,878 

8,088 


a886,628 


Wheat , 

Floor 

Other  gndas 

Stmctoral  iron  or  steel 

Iron  ore. ..>•............... . 

Copper 

MisoeUaneons  merchandise. 

Lumber 

Wool ^ 

Total 


631,061 

856,088 

175, 164 

386 

2,842,679 

6,727 

19,808 

456.752 


8,880,457 


Net  tons. 


Valnation. 


Total  receipts 

Total  shipments 

Beoeipts  and  shiinnents 


8,890,457 


d$16, 878, 660 
88,881,407 


4,776,080 


66,260,067 


a  These  flgnres  do  not  include  some  79,290,000  feet  of  logs  in  rafts. 

5  Valuations  are  based  on  average  wholesale  prices  on  board  vessels  for  exports  and  landed  on  docks 
for  imparts. 

Passengers,  arriving 22,451 

Passengers,  departing 22,075 

Total 44,526 

Beeelpis  of  coal  and  shipments  offlowr  eastward  for  ff teen  years. 


Year. 

Coal. 

Hour. 

Year. 

Coal. 

Floor. 

1888 

Tons. 

420,000 

872,000 

695,000 

736,000 

1,041,000 

1,435,000 

1,045,000 

735,995 

Tans. 
91,896 
79,801 
113,190 
183.086 
129,627 
171,228 
198,063 
149,112 

1891 

Tons. 
778,982 
1.168,068 
1,124.771 
932, 679 
581,682 
662,123 
682,274 

Tons. 
170. 774 

1884 

1892 

288,488 
301,988 
546,580 

1885 

1893 

1886 

1894 

1887 

1896 

407,003 

1888 

1896 

372,944 

1889 

1897 

856,088 

1890a 

a  Coal  receipts  prior  to  1890  are  given  for  the  head  of  the  lake  (Dnluth  and  Superior) ;  since  then  for 
Duluth  only. 

The  storage  capacity  of  Dolnth  elevator  system  is  24.650,000  bnshels,  and  that  of 
Dnluth  elevators  proper  11,850,000  bushels.  The  following  table  gives  the  receipts 
and  shipments  of  wheat  for  twenty-seven  years: 


Year  ending- 

Beceipts. 

Shipments. 

Total. 

December  81— 

1897 

TDflt. 

1,412  4182 
1,7]K,780 
1,4^:  1«1 

B  ;  312 

l,lHJJe2 

5]--,  ^27 
.02 

:;i.-89 
'•-:■  :'77 

411,688 

font. 
1,141.359 
1.21^,862 

7^  ;;    !10 

lK^'2,  022 
1,  DM,  449 

41?7.726 
4'VV  410 
■VH    485 
r-^  :i68 

,-.:.i  '148 

■i-i  m 

M(f,  087 

2,583,841 
8,045,642 
2,580,497 
1,513.000 
1,998,887 
2,882,089 

1896 

1896 

1804 

1898 

1892     

1891 

2,202,681 

1880 

887,909 

1880 

928,287 

1888 

644,287 

1887 

1,060,647 

IMS 

1.206,025 

iS ;;;.:.:;;:;;:;:;:::::::;;;;:;;;:;:::;;:;;;:::::;:;:::;:;:; 

%6S 

1884 

768,285 
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Tear  ending— 

BeoeiptB. 

Shipmente. 

TotaL 

August  81— 

Tom. 

141,234 
97,987 
09,965 
40,430 
54,722 
64,092 
13, 817 
48.536 
84,137 
67,224 
69,444 
27,948 
16.703 

Tom. 

137,607 
09,264 
85,966 
48,610 
44,617 
54,000 
15,117 
41,292 
32,436 
72.725 
47,495 
28,531 
16,345 

TonM. 
278,841 
197,251 
185,931 
84,040 
00,839 

1882 

1881 

1880 

1879 

1878 

106  002 

1877 

28,934 

1876 

84,628 

1875 

66  573 

1874 

139,949 
106,9:»9 
66,479 

1878 

1872 .* 

1871 

83,048 

The  above  figures  show  the  moyement  of  wheat  at  the  head  of  the  lake  (Dnlath 
and  Superior  combined). 

Average  vwsel  Umnagefar  thirteen  year$. 


Tear. 

Tons. 

Te». 

Tons. 

Tear. 

Tona. 

1885 

761 
778 
812 
887 
970 

1890 

1,081 
1,129 
1,095 
1,100 

1894 

1  217 

1886 

1891 

1895 

1,172 
1,257 
1,386 

1887 

1892 

1896 

1888 

1893 

1897 

1889 

Comparative  statement  of  arrivals  and  oUaranoes  of  vessels  at  Duluth  for  twenty-one  years. 


Tear. 

ArriT- 
als. 

Clear- 
ances. 

TotaL 

Tear. 

ArrlT- 
als. 

Clear- 
ances. 

Total. 

1877 

329 
406 
502 
524 
666 
883 
796 
888 
808 
1,026 
1,237 

228 
843 
497 
624 
660 
832 
779 
903 
989 
995 
1.288 

567 
749 
999 
1,048 
1,326 
1,666 
1,475 
1,791 
1,979 
2,021 
2,476 

1888 

1.100 
1,263 
1,266 
1,444 
1,735 
1,642 
2.234 
3,786 
3,737 
3,120 

1,100 
1,265 
1,268 
1,461 
1.747 
1.663 
2,280 
8,782 
8,686 
8,109 

2,200 

1878 

1889 

2,528 

1879 

1890 

2,634 

1880 

1891 

1892 

2,895 

1881 

8,483 

1882 

1893 

3,305 

1883 

1894 

1895 

4,514 

1884 

7,568 

1885 

1896 

7,423 

1886 

1897 

e^229 

1887 

Comparative  statement  of  imports  and  exports. 


Tear. 

Imports. 

Ihities. 

Tonnage 
daty. 

Total 
duties. 

Value  of 
domestic 
exi>ort8. 

Value  of 
foreign 
exports. 

1888 

$86,901 

21,862 

48,027 

165,446 

117,769 

130,797 

111,840 

1,850,264 

1,164,123 

2,167.822 

$2,909.00 

2,931.00 

6,265.86 

4.764.97 

16,706.28 

14,496.34 

10, 163. 90 

254,435.92 

220,688.81 

620,20L64 

$23.40 
49.80. 
13.20 
86.40 

127.84 

154.89 
82.62 

114.06 
95.46 

$2,932.40 

2,980.80 

5, 269. 06 

4,851.37 

16, 834. 12 

14, 651. 23 

10,246.52 

254,649.98 

220,734.27 

620,20L64 

$1,207,858 
1,405,447 
1,621,751 
2,079,173 
1,837,936 
1,419,699 
1,696,950 
2, 200. 164 
2,857,742 
2,280,884 

1889 

1890 

1891 

1892 

1898 

1894 

$815,356 

1806 

1,224,088 

1896 

1, 075, 379 

1807 

8,009.685 
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0]^ing  and  closing  of  navigation. 


Year. 


Opening. 


Closing. 


Year. 


Opening. 


Closing. 


1885 
1886 
1887 
1888 
1889 
1890 
1891 


Apr.  27 
May  7 
May  4 
May  11 
Apr.  11 
Apr.  18 
Apr.  30 


Not.  29 
Dec  14 
Deo.  28 
Deo.  31 
Deo.  4 
Deo.  8 
Deo.     6 


1893 

1893 
1894 
1895 
1890 
1897 
1898 


Apr.  16 
M^y  9 
Apr.  19 
Apr.  15 
Apr.  12 
Apr.  15 
Apr.  5 


Deo. 
Deo. 


Deo.  15 


Deo. 
Deo. 


Deo.  14 


Detailed  etatement  of  arrivals,  clearanoeSf  and  registered  tonnage  of  vessels  through  the 
Duluth  Canal  for  the  season  of  1897, 


Month. 


AiriTed. 


Cleared. 


Total 


Segistered 
tonnage. 


April 

May 

Jane 

July 

Angnst 

September . 
October — 
Norember . 
Deoember.. 


Total. 


74 
887 
502 
464 
459 
456 
896 
819 

64 


72 
896 
494 
468 
458 
436 
898 
826 

66 


146 


927 
917 
892 
793 
645 
180 


181,387 
1,015,092 
1,196,761 
1,074,020 
1,161,742 
1, 143, 981 
1,068,079 
933.326 
230.085 


8,120 


8,100 


6.229 


8,004,478 


Total  tons  oargo  received  throngh  Dniath  Canal 1,989,807 

Total  tons  cargo  departing  through  Dolath  Canal 4,991,362 

Total  tona  oargo  entering  and  departing  throngh  Dniath  Canal 6,981,160 

Vessel  report  for  Duluth  Canal,  season  of  1897, 
XNTEBING. 


Begistered 
tonnage. 


Tons  of 
oargo. 


IJTnmber  which  oame  through  Dolath  Canal  and  discharged— 

At  Dolath 

At  Superior 

At  Duluth  (87,826  tons) ;  at  Superior  (92,095  tons) , 

Nnmber  which  came  through  Duluth  Canal  light  or  with  passengers 


781 


1,558 


778,671 

676,206 

407,017 

2,120,901 


708,297 

1,012,089 

179,421 


DBPAKTINO. 


Number  which  departed  through  Duluth  Canal  with  oargo  from  Du- 
luth  

Number  whioh  departed  through  Duluth  Canal  with  cargo  from  Su- 
perior   

Number  which  departed  through  Duluth  Canal  with  cargo  from  Du- 
lath  (493,086  tons)  and  Superior  (418,201  tons) 

Number  whioh  departed  through  Duluth  Canal  light  or  with  passen* 
gere 


8.897,871 
682,704 
911,287 


NEW  LINES  OF  TRANSPOBTATION. 


Canada  Atlantic  Line,  5  steamers. 

Howard's  South  Shore  Line,  1  Hteamer. 

Georgian  Bay  and  Lake  Superior  Transit  Line;  2  steameiB. 
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(hmmereefor  the  head  of  the  lakes  (Duluih,  Mimn,,  and  Buperwr,  W%$.,  catMmed),  far  the 

navigation  season  of  1897. 


Beoelpts. 


Tons. 


Shipments. 


Tons. 


Anthracite  ooal 

Bituminous  ooid 

Building  stone 

Hsit 

Machinery 

MsnufiBMstared  iron  . . . 
General  merchandise. 

Limo  and  cement 

Kerosene  oil 

Fish 

Sand 


874,07(1 

1,475,306 

2,798 

40,224 

420 

04,200 

170,467 

80,821 

24,058 

862 

8,848 


Iron  ore 

Copper 

Floor 

Wheat 

Other  grains 

Struotoral  inm  or  steel . 

Wool 

Kerohandise 

Lumber 


2,868,012 

51,072 

797,020 

1,141.250 

506.404 

521 

6,470 

88.540 

672.540 


Total. 


2.402,420 


Total. 


5,062,804 


Total  tons  oargo  entered  and  departed 8,475,224 

Valuation....: $118,651,185 

Total  arrivals  and  departures 0,756 

Begistered  tonnage 12,845,805 

Arrivals  and  clearances  of  vessels  at  Superior,  Wis,,  for  two  years. 


Year. 

Arrirals 

and  dear- 

anoes. 

tonnage. 

Tonnage. 

1897: 

Steam r .  r 

8,021 
508 

8,062 
443 

}     S.520 
}     8.525 

al,500 
•1.446 

Sail 

4,841,388 

1890: 

RfMMn 

Sail 

4,684,2^ 

Increase. 

4 

64 

157,135 

aBxdlusiTe  of  tugs. 
The  etorage  capacity  of  the  Superior  eleyaton  io  13,500,000  bushels. 

Vessel  report  for  Superior  Sarhorfor  season  ofl897. 
BNTSBINQ. 


Boats. 

Begistered 
tonnage. 

Tons  of 
oargo. 

Kumherwhich  entered  Superior  Harbor  via  Duluth  Oanal 

Number  which  entered  Superior  Harbor  light  yla  Duluth  Canal 

Number  which  came  in  WiBoonsin  Entry  and  discharged  at  Superior. 
Numi^r  wti^nh  AntAmd  Wi^KV^nsfn  Kntry  light  or  witn  rafts  in  tow. . 

781 
231 
261 
881 

1,083,223 
432,100 
871,887 
472,113 

1,104.184 
*"a502,'iii 

Total 

1,744 

2.850,828 

1,006.797 

DEPABTIKG. 


Number  which  took  oargo  firam  Superior  and  departed  through 

Duluth  Canal Tt... 

Number  which  left  Superior  light  and  departed  through  Duluth 

Canal 

Number  which  loaded  at  Superior  and  departed  through  Wisconsin 

Bntry 

Number  which  left  Superior  light  and  took  cargo  on  at  Duluth  and 

departed  via  Duluth  Canal 

Number  which  departed  through  Wisconsin  Bntry  light  or  with 

booms  in  tow • 


Total. 


Boats. 


687 
282 
424 

227 
5215 


1,785 


Begistered 
tonnage. 


062,800 
818,712 
781,248 
804,500 
145.248 


2,482,000 


Tons  of 
oargo. 


1,100^905 


901,442 


2,092.847 


aThese  figures  do  not  include  83,384,000  ftet  of  logs  towed  in  through  the  entry  by  tngs. 
5  These  figures  do  not  include  tugs  which  passed  in  and  out  of  the  entiy  with  dump  soows  or  with 
vessels  in  tow. 
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Ve$$€l  report  fifr  WUeonHn  Entry  far  $eason  of  1897* 
SNTEBING. 


Boats. 


Begisterad 
tonnage. 


Tons  of 
cargo. 


17'amber  which  came  through  Wisconsin  Entry  and  discharged  at 
Superior 

IC amber  which  came  through  Wlsoonsin  Entry  light  or  with  rafts  tn 
tow 


261 
881 


871,887 
472,113 


a502,618 


DBPABTINO. 


Number  which  took  cargo  ttom  Superior  and  departed  tlirongh  Wis* 

cousin  Entry 

whicn  departed  through  Wisconsin  Entry  light  or  with  booms 


Kumber 
in  tow. 


991,442 


aXhese  figures  do  not  include  83, 884, 000  feet  of  logs  towed  in  through  the  entry  by  tugs. 
Shipments  and  reoeipts  by  lake  of  leading  artiolee  dwring  eeaaon  of  1897. 


Shipments. 


Tons. 


Beceipts. 


Tons. 


Wheat 

Other  grain 

Wool 

Mour 

Structural  iron. 

Copper  ore 

Lumber 

Iron  ore 

Merchandise.... 


610,198 

831,800 

4,172 

441,887 

186 

44,845 

115,794 

525,833 

19,282 


Coal 

Cement  and  lime.. 

Kerosene  oil 

Salt 

Misoellaneons  .... 


1,467,107 

1,696 

28,800 

19,816 

94,478 


Total. 


2,092,347 


Total 

Total  receipts  and  shipments . 
Total  value 


1,606,797 

3,699,144 

163,291,118 


Passengers  defpartbig 4,291 

Paaaengers  arriying 8,594 

Yalaations  are  based  on  average  wholesale  prices  on  board  vessels  for  exports  and 
landed  on  docks  for  imports. 


Comparative  statement  of  reoeipts  and  shipments  for  fourteen  years. 

Year. 

Tons. 

Tear. 

Tons. 

Year. 

Tons. 

1884 

17,462 

33,626 

117,027 

170,020 

827,827 

1889 

1,006,542 
1, 496, 885 
1,616,648 
1,783,444 
1,913,360 

1894 

2,598,264 
2,577.281 
2,995,067 
8,699,144 

1885 

1890 

1896 

1886 

1891 

1896 

1887 

1892 

1897 .... 

1888 

1893 

Detailed  statement  of  arrivals  and  olearanoes  of  vessels  at  Superior,  Wis,,  for  se(uon 

of  1897. 


Month. 


Arrived. 


Cleared. ;  Total. 


Begistered 
tonnage. 


April 

Itay 

June 

July 

August.... 
September . 
October  — 
Voremhee . 
December.. 

Total 


88 
286 
802 
224 
226 
232 
244 
198 

48 


42 
233 
288 
244 
288 
280 
252 
210 

47 


1,744 


1,785 


76 
469 
590 
468 
465 
462 
496 
408 

96 


128,105 
664,487 
786,743 
552,240 
657,844 
591,591 
721,298 
092,127 
196,957 


3,529 


4,841,392 


Average  tonnage  per  vessel,  exclusive  of  tngs,  1,600. 

Of  the  number  of^ vessels  reported  above  for  1897,  there  were  3,021  steam  and  606 
sailing  vesselB.  The  steamers  were  divided  as  follows:  2,606  flight  propellers,  207 
passenger  and  freight  combined,  and  309  tugs. 
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Comparative  statement  ofarrivaU  and  clearances  of  veeseU  for  fourteen  years. 


Tear. 

VeeseU. 

Tonnage. 

rear. 

Yeaaela. 

T<mnajcB. 

1884 

194 
200 
316 
462 
812 
900 
1,256 

119,288 
113,519 
283,787 
404,780 
915, 816 
1,122,048 
1,641,777 

1891 

1,610 
1,940 
1,909 
2,000 
3,418 
8,625 
8,520 

2,984  443 

1885 

j  1892 

2,498,507 

1886 

,  1893 

2, 571, 917 

1887 

!  1894  

2,829,968 

1888 

i  1895 

4,042,992 

1889 

1  1896 

4,884,257 
4.841.392 

1890 

1897 

NEW  LINKS  OF  TRAN8POBTATION. 


Canada  Atlantio  Line,  5  steamers. 

Howard's  South  Shore  Line,  1  steamer. 

Georgian  Bay  and  Lake  Superior  Transit  Line,  2  steameit. 


/ 


A 


H  H  4. 

IMPROVEMENT  OF  HARBOR  AT  ASHLAND,  WISCONSIN. 

The  southern  end  of  Cheqnamegon  Bay  forms  the  harbor  of  Ashland, 
and  as  the  length  of  the  bay  is  considerable  it  was  necessary  to  protect 
the  wharves  from  the  waves  to  enable  vessels  to  use  them  at  all  tioies. 

The  approved  project  is  for  the  construction  of  a  pile,  slab,  and  rock 
breakwater  8,000  feet  long,  and  for  dredging  a  channel  of  the  necessary 
depth  along  the  dock  line.  The  present  length  of  the  breakwater  is 
7,363  feet.  This  length  gives  a  protected  area  of  some  1,600  acres  and 
affords  a  safe  anchorage  and  dockage  for  3  miles  along  the  city  front. 

The  amount  expended  on  this  harbor  up  to  the  close  of  the  fiscal 
year  ending  June  30, 1897,  is  $220,847.98,  of  which  $127,000  has  beea 
for  the  construction  of  the  breakwater,  $53,539.71  for  repairs  to  same, 
$31,000  for  closing  the  breach  in  Ghequamegon  Point  and  repairin^^ 
the  same,  and  $9,308.27  for  dredging. 

At  that  time  the  breakwater  had  fully  accomplished  the  object  of  its 
construction  and  will  continue  to  do  so  as  long  as  it  is  kept  in  repair. 
It  consists  of  three  rows  of  piling  filled  in  between  with  slabs  which 
are  anchored  with  large  rock. 

This  construction  has  only  its  original  cheapness  to  commend  it.  It 
is  proving  very  expensive  to  maintain.  All  of  the  preceding  and  nearly 
half  of  the  last  appropriation  have  been  expended  in  strengthening 
the  older  portion  of  the  work. 

The  contract  with  Charles  S.  Barker  for  dredging  in  the  harbor 
parallel  to  and  150  feet  from  the  harbor  line,  in  force  at  date  of  the  last 
annual  report,  was  completed  September  22, 1897,  and  resulted  in  the 
dredging  of  110,073  cubic  yards  of  material  which  was  deposited 
against  the  breakwater.  The  resulting  channel,  having  an  average 
width  of  124  to  150  feet,  with  a  navigable  depth  of  20  feet,  extends 
from  opposite  Ellis  avenue  to  a  point  in  prolongation  of  Eleventh 
avenue  west,  a  distance  of  about  3,460  feet.  After  the  dredging  had 
been  completed  the  dredge  was  placed  at  work  on  the  line  of  deposit 
near  the  breakwater  and  the  material  along  the  toe  of  the  outer  slope 
was  cast  up  against  the  piling,  thus  greatly  strengthening  the  work. 

To  complete  the  breakwater  as  originally  projected  will  cost  $20,000. 
Much  stronger  work  should  be  put  in,  however,  and  it  will  be  economy 
to  spend  on  the  remaining  637  feet  $30,000  instead  of  $20,000. 
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At  the  request  of  the  city  council  a  harbor  line  was  established  by 
the  Secretary  of  War  Mapch  13, 1896.  There  is  no  uniformity  of  depth 
along  this  line,  however,  and  to  complete  the  channel  200  feet  wide, 
with  a  navigable  depth  of  16  feet,  will  require  the  excavation  of  425,000 
cubic  yards  of  material  at  a  cost  of  $93,500,  providing  no  bed  rock  or 
hardpan  is  encountered. 

At  an  early  day  the  breakwater  should  be  extended  in  toward  shore 
to  protect  the  commercial  interests  which  are  increasing  in  the  easterly 
part  of  the  town,  and  I  was  urged  by  prominent  citizens  to  use  the  last 
appropriation  for  this  purpose.  The  necessity,  however,  for  holding 
on  to  the  old  work  and  protecting  it  was  so  urgent  that  I  expended  the 
money  as  herein  set  forth,  the  dredging  having  been  done  more  to  get 
material  for  embankment  than  to  meet  any  immediate  needs  of 
navigation. 

The  principal  shipments  from  Ashland  are  iron  ore  and  lumber. 
Congress  has  appropriated  between  1886  and  1898,  both  inclusive, 
$239,500  for  the  improvement  of  this  harbor. 

The  commerce  of  this  port  during  this  period  has  increased  from  892 
arrivals  and  clearances,  with  cargo  tonnage  of  1,400,000  tons,  in  1887, 
to  ^)1^  arrivals  and  clearances,  with  cargo  tonnage  of  2,400,000  tons, , 
in  1596.    During  this  period  the  commerce  of  this  port  is  roughly  esti- 
mated at  a  valuation  of  $300,000,000.    (Unable  to  get  statistics  for  1897.) 

The  work  during  last  season  remained  under  the  exclusive  charge  of 
Mr.  £.  H.  Foster,  inspector. 

This  work  is  in  the  oolleotion  district  of  Saperior,  Mioh.,  Marquette,  Mich.,  being 
the  port  of  entry ;  nearest  light-house,  La  Pointe,  on  Chequamegon  Point,  at  entrance 
of  Chequamegon  Bay. 

Money  statement. 

July  1, 1897,  balance  unexpended $18,652.02 

June  30, 1898,  amount  expended  during  fiscal  year 16, 656. 00 

July  1, 1898,  balance  unexpended 1,996.02 

{Amount  (estimated)  required  for  completion  of  existing  project 346, 500. 00 
Amount  that  can  beprofitably  expended  in  fiscal  year  ending  j'uneSO,  1900  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oiyil  act  of  June  4, 1897. 


JRwiommendatwnB, 

For  637  feet  extension  to  the  breakwater $80, 000 

For  repairs  and  contingencies 240,000 

For  dredging 76,500 

Total 346,500 


Ab^triMi  of  appropriatiims  for  impromng  harbor  at  Ashland,  Wis. 

By  act  of  Congress — 

Approved  August  5,  1886 $22,500 

OfAugustll,  1888 60,000 

Approved  September  19, 1890 60,000 

Approved  July  13, 1892 45,000 

Of  August  18,  1894 25,000 

Passed  June  3, 1896 27,000 

Total 239,500 

ENG  98 141  "" 
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OOMMBBCliJi  STATISnOB. 

[Very  uureliAble  and  oiiMtiBfiMtoiy.] 


Note.— Letters  of  request  for  statistioal  information  were  written  to  the  deputy 
collector  of  customs,  the  secretary  of  the  Business  Men's  Association,  and  Mr.  Chap- 
pell,  of  one  of  the  daily  papers  at  Ashland,  who  has  heretofore  furnished  the  infor- 
mation, and  no  reply  to  either  was  reoeiyed.    Reports  for  preyious  years  follow: 


AtrivaU  tmd  dearanoet  of  veiseU  (Ch 


fon  Bay,  inoludlmg  Wa9hbvm  amd  BaiifM, 


Yett. 

Nmnber. 

ATMsge 
tonnag«. 

1893 , 

6,062 
6,142 
6,227 
5,164 

1.178 

1^94  

1896 

1896 

Principal  arUdM  of  export  and  import  for  1896, 


Artiolea. 


Tons. 


Artldes. 


Ton*. 


Pig  iron 

Iron  ore 

Stone,  building 
Lnmber 

Total.... 


60,000 

1,566,887 

120,000 

300.000 


2,086,887 


DIPOBXS. 

Coid 

Oil 

Salt,  lime,  andoement 

MerohandiBe  and  misoeOaneons. 

Total 

Total  ezporto  and  impofta 


200,000 
80,000 
25.000 

100,000 


Comparative  statement  of  reeeipts 

and  shipments  for  ten  years. 

Tear. 

Tona. 

Tear. 

Tona. 

Tear. 

Tons. 

1887 

1,401,464 
1,357,472 
1,971,213 
2,816,924 

1891 

8,217.541 
4,267,097 
2.759,870 
2,982,602 

1896 

3,747,251 
2,891,887 

1888 

1892a 

1896 

1880 

1898 

1890 

1894 

Tear. 

Knmber. 

Tear. 

Number. 

Tear. 

Number. 

1887 

892 
2,375 
8,171 
4,489 

1891 

4,099 
7,104 
6,052 
«;i42 

1896 

6.227 

1888 

1892a 

1896   

l,iu 

1888 

1898 

1890 

1884 

aSlnoe  1892  report  inoludes  the  porta  of  Waahbum  and  Bayfield,  on  Chequamegon  Bay. 


HH5. 

IMPROVEMENT  OP  HARBOR  AT  ONTONAGON,  MICmGAN. 

This  harbor  is  formed  by  the  mouth  of  the  Ontonagon  Biver,  which 
flows  out  between  two  piers,  2,315  and  2,675  feet  in  length,  respectively. 
The  project  is  for  maintaining  a  navigable  depth  of  12  feet  between 
these  piers  and  up  to  the  bridge  just  inside  the  entrance.    This  is  done 
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by  dredging  annnally  or  biennially,  as  may  prove  necessary,  at  an 
annual  cost  of  from  $5,000  to  $10,000. 

For  the  history  of  this  improvement  see  Annual  Report  for  1896. 

The  total  cost  of  the  improvement  to  June  30,  1897,  has  been 
$335,448.64,  at  which  time  there  was  a  good  navigable  12-foot  channel, 
which  has  remained  in  good  shape. 

The  balance  of  the  $10,000  appropriated  by  the  act  of  June  3, 1896, 
is  being  held  for  emergencies,  sach  as  accidents  to  the  piers  by  storms, 
ice,  etc.,  requiring  renewals,  and  for  dredging  as  soon  as  the  ruling 
depth  of  12  feet  between  the  piers  becomes  materially  impaired. 

A  fire  in  August,  1896,  almost  obliterated  the  town,  destroying  all  its 
commercial  industries,  and  wiping  out  most  of  the  business  and  resi- 
dence portions. 

Of  late  years  the  annual  commerce  has  been  roughly  estimated  at 
$1,000,000.  The  great  fire,  however,  destroyed  the  principal  commercial 
industry— the  plant  of  the  Diamond  Match  Company,  and  this  the 
company  has  not  rebuilt. 

No  appropriation  is  recommended  for  the  next  fiscal  year. 

This  work  is  in  the  oolleotion  district  of  Superior^  Mieh.  Nearest  port  of  entry, 
Marquette,  Mich.  A  light  is  shown  on  the  outer  end  of  the  west  pier  at  Ontonagon, 
Mich. 

Money  statement 

July  1, 1897, balance  unexpended $9,079.36 

June  30, 1898,  amount  expended  during  fiscal  year 756.25 

July  1, 1898,  balance  unexpended 8,923.11 

Abstract  of  apprapriatioM  far  improvkig  harbor  at  Ontonagon,  Mich, 


By  act  of  Congress — 

Approved  March  2, 1867 $97, 600 

Approved  July  7, 1870 10, 000 

Approved  June  23, 1874 23, 000 

Approved  March  3, 1875 25, 000 

Approved  August  14, 1876. . .  15, 000 

Approved  June  18,  1878 15, 000 

Approved  March  8, 1879 17, 000 

Approved' June  14, 1880 15, 000 

Approved  March  3, 1S81 20, 000 

Passed  August  2, 1882 20, 000 

Approved  July  5, 1884 15,000 


By  act  of  Congress — 

Approved  August  5, 1886 $13, 000 

Passed  August  11, 1888 12, 500 

Approved  September  19, 1890  10, 000 

Approved  July  13, 1892 20, 000 

Passed  August7, 1894 7,000 

Passed  June  3, 1896 10,000 

Received  on  account  of  dam- 

agetopiers 28 

Total 345,128 


ExpenditUTM, 

Amount  expended  under  the  approved  project  to  date $336, 204. 89 

Balance  unexpended  July  1, 1898 8,923.11 


COBfMEBCIAL  STATISTICS,   ONTONAGON,   MICH. 

During  the  fall  of  1896  a  fire  destroyed  the  town  and  records  of  Ontonagon,  and  a 
letter  from  the  principal  dock  owner  states  as  follows:  ''There  has  been  but  little 
lake  business  here  since  the  year  of  1896."  The  last  report  received  from  this  port 
was  for  the  season  of  1895,  which  is  given  below : 

ArrivaU  and  oUaranees  ofvtutUfor  1896. 


AnlTali. 

Number. 

Tonnage. 

Number. 

Tonnage. 

StMin 

866 

129 

eo,800 
79.000 

868 
129 

60,190 

Sail ■  '"  .. 

79,000 

Total 

4M 

148,800 

492 

148,190 
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ArrivaU  and  elearanoM  ofve99eUfar  three  years. 


1898. 

189A. 

1B8S. 

ArriralB 

an 
n 

2U 
2U 

4M 

in 

a  In  addition  there  were  a  number  of  arriyala  daring  the  season  of  both  steam  and  saUing  Tessels 
seeking  refuge  during  heavy  weather,  and  frequent  arnvals  of  fishing  and  other  tugs. 

Frimdpal  artiolee  of  egyport  a/ad  impart  far  1896. 


Importa. 

Tons. 

Exports. 

Tons. 

jTiah 

200 
900 
700 

Saw  lofffl...... ............. ...  ...... 

80,000 
M.500 
2,500 

General  merohandise ..................... 

Lu  niber .x.... ................... ........ 

Coal 

Laths 

Pickets 

8.000 

G^ner^  merchandise  -r-.*,.«T^. .....*.... 

So 

Total 

Total -* 

1,800 

172.250 

BeceipU  and  shipments  far  three  years. 

Tons. 

1898 178,100 

1894 182,790 

1896 181,060 


H    H    6. 

IMPROVEMENT    AND   OPERATING   AND    CARE    OF    WATERWAY    PROM 
KEWEENAW  BAY  TO  LAKE  SUPERIOR,  MICHIGAN. 

This  work  was  reported  upon  in  the  Report  of  the  Chief  of  Engineers 
for  1892  (Appendix  III)  under  the  title  of  "  Portage  Lake  and  Lake 
Superior  canals  across  Keweenaw  Point,  Michigan/'  but  is  locally 
known  and  referred  to  as  the  Portage  Lake  Ship  Ganals. 

A  full  account  of  the  history  of  this  work  and  its  purchase  by  the 
United  States  is  given  in  the  above  Annual  Report. 

Maps  of  this  waterway  are  given  in  the  Annual  Report  for  1896, 
pages  2364  and  2305. 

The  full  report  of  the  Board  of  Engineers,  constituted  in  compliance 
with  the  provisions  of  the  river  and  harbor  act  of  August  5, 1886,  is 
given  in  the  House  Executive  Document  No.  105,  Forty-ninth  Con- 
gress, second  session. 

The  project,  as  recommended  by  this  Board  and  approved  by  the 
Chief  of  Engineers  and  the  Secretary  of  War,  provides  for  a  20-foot 
navigation  through  channels  of  120  feet  bottom  width;  for  the  exten- 
sion of  the  Keweenaw  entrance  pier,  2,800  feet  to  20  feet  depth  in 
Keweenaw  Bay;  for  two  breakwater  piers,  each  about  2.740  feet  long 
at  the  upper  entrance,  and  for  revetting  the  banks  of  all  the  artificial 
channels. 

At  the  time  of  purchase  by  the  United  States  there  was  a  very  poor 
13-foot  navigation;  the  channel  was  narrow  and  crooked  with  many 
sharp  bends;  it  was  poorly  marked  and  lighted;  the  entrance  piers 
were  in  a  very  bad  condition ;  the  revetments  were  rotten,  or  entirely 
gone,  and  there  was  a  heavy  tax  on  the  commerce  through  the  canals 
in  the  shape  of  a  tonnage  charge. 
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With  the  $230,000  appropriated  since  the  i)urcha8e,  but  before  the 
appropriation  of  Jane  4, 1897,  the  entrance  piers  have  been  repaired 
and  pat  in  a  good  condition;  the  revetments  most  necessary  for  pre- 
serving the  banks  of  the  canal  have  been  renewed  with  substantial 
timber  strnctnres;  the  channel  has  been  deepened  to  give  a  g-ood 
16-foot  navigation  at  low- water  datnm,  with  70  feet  width :  many  points 
have  been  cat  away  and  several  bends  eased  off,  and  Lily  Pond,  near 
the  upper  entrance,  the  passing  place  for  vessels  and  their  harbor  of 
refuge,  has  been  widened  to  300  feet,  and  a  strong  bulkhead  revetment, 
with  mooring  posts,  has  been  provided.  Tax  on  commerce  has  been 
removed  by  making  it  a  free  canal. 

The  amount  expended  to  the  close  of  the  fiscal  year,  June  30, 1897, 
was  $189,834.04.  The  money  expended  during  the  fiscal  year  ending 
June  30, 1898,  has  resulted  in  giving  additional  depth  and  in  widening 
the  channels. 

The  act  of  June  3,  1896,  authorized  continuous  contracts  for  the 
improvement  of  this  waterway  to  the  amount  of  $1,065,000. 

The  sundry  civil  act  of  June  4, 1897,  appropriated  $360,000,  and  that 
of  July  1, 1898,  $450,000,  making  a  total  of  $800,000  appropriated  for 
these  contracts,  which  are  at  present  three  in  number,  viz,  that  with 
Powell  &  Mitchell,  of  Marquette,  Mich.,  mentioned  in  the  last  Annual 
Eeport,  for  2,800  feet  of  pier  extension  at  the  Keweenaw  entrance,  and 
which  will  cost  $120,000,  including  administration  and  contingencies; 
one  with  Porter  Brothers,  of  Duhith,  Minn.,  dated  September  22, 1897, 
for  the  construction  of  5,480  feet  of  breakwater  piers  at  the  upper 
entrance,  to  cost  about  $300,000,  and  to  be  completed  by  November  1, 
1900,  and  one  with  the  Bacine  Dredge  Company,  of  Eacine,  Wis.,  dated 
March  16, 1898,  for  dredging  950,000  cubic  yards  of  material,  at  a  cost 
of  about  $80,000,  and  be  completed  by  November  1, 1899.  This  makes 
$500,000  of  contract  liability.  The  contracts  yet  to  be  made  are  for 
widening  the  upper  canal  and  other  channels  and  excavating  to  20  feet, 
and  for  the  revetting  of  all  the  banks  of  the  artificial  channels. 

The  money  now  appropriated  will  carry  on  the  work  until  the  close 
of  the  season  of  1900,  so  that  it  will  not  be  necessary  to  appropriate 
anything  in  the  next  sundry  civil  bill.  Under  the  Powell  &  Mitchell 
contract,  up  to  June  30, 1898,  some  200  feet  of  trench  had  been  exca- 
vated, the  foundation  piles  driven  over  this  distance,  one  crib  100  feet 
in  length  sunk,  and  another  crib  100  feet  long  was  about  completed  at 
the  dock. 

Under  the  Porter  Brothers*  contract,  1,820  cords  of  stone  had  been 
placed  in  the  riprap  foundation,  415  foundation  piles  had  been  driven, 
and  one  crib  100  feet  long  had  been  about  completed. 

Under  the  Bacine  Dr^ge  Company  contract,  64,380  cubic  yards  of 
material  had  been  excavated. 

Besides  the  above,  some  repairs  to  the  canal  revetments,  to  the 
amount  of  $2,500  were  made  in  the  faU  of  1897,  and  the  dredging  con- 
tract of  0.  S.  Barker,  in  force  at  date  of  last  Annual  Beport,  was  com- 
pleted by  the  excavation  of  227,000  cubic  yards  between  June  30, 1897, 
and  the  close  of  navigation. 

The  record  of  vessels  and  tonnage  herewith  submitted  shows  the 
great  amount  of  commerce  using  this  waterway  and  how  important  a 
link  it  is  in  the  chain  of  lake  navigation. 

During  the  last  season,  that  of  1897,  the  commerce  through  this  water- 
way has  amounted  to  1,526  vessels  entering  and  departing,  986,740  reg- 
istered tonnage,  and  920,546  net  freight  tonnage,  valued  at  $34,000,000, 
not  including  the  local  tug  business,  estimated  at  $450,000. 
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OPERATING  AND  CARE. 

dnder  authority  of  the  river  and  harbor  act  of  September  19, 1890, 
the  Secretary  of  War  allotted  $8,300  for  operating  and  care  of  canals 
and  other  works  of  navigation,  to  be  applied  to  Portage  Lake  and  Lake 
Superior  canals,  Michigan,  for  the  fiscal  year  ending  June  30, 1898. 

The  approved  project  for  the  expenditure  of  this  allotment  is  to  main- 
tain the  depth  obtained  by  the  work  of  improvement,  with  a  width  of 
70  feet;  to  keep  a  record  of  the  vessels  and  their  tonnage  using  the 
canals;  to  exercise  the  necessary  care  in  enforcing  regulations  for  the 
use  of  the  canals;  to  make  frequent  surveys  to  determine  changes,  and 
to  check  up  work  done  in  dredging;  to  guard  against  encroachments  on 
the  legally  established  harbor  lines,  and  to  perform  other  work  incident 
to  the  operation  and  care  of  the  canals.  The  amount  allotted  has  been 
expended.    An  itemized  statement  is  herewith  submitted. 

Owing  to  the  faulty  designs  of  the  existing  piers  at  the  entrances  and 
their  failure  to  extend  to  a  proper  depth,  more  or  less  dredging  has  to 
be  done  each  year  to  maintain  the  improved  channels  at  these  entrances. 

A  bar  forms  each  year  during  the  winter  or  early  spring  at  the  upper 
entrance,  just  outside  the  piers,  and  has  to  be  removed  by  dredging. 
After  removal  at  the  opening  of  navigation  no  Airther  trouble  is  expe- 
rienced until  the  next  spring.  This  will  be  continued  until  the  piers 
have  been  extended  into  deep  water.  The  usual  dredging,  amounting 
to  79,000  cubic  yards,  was  done  this  spring  at  this  entrance,  and  left  it 
with  a  good  16-foot  navigation. 

The  railroad  and  wagon  road  bridge  across  the  Portage  Lake,  between 
Houghton  and  Hancock,  continues  an  obstruction  to  navigation,  by 
reason  of  the  narrowness  of  the  draw  openings.  A  special  report  on 
this  has  been  submitted,  in  which  it  is  recommended  that  the  owners 
(Houghton  County)  be  required  to  remove  the  central  pier  entirely  and 
substitute  for  the  present  drawspan  one  so  constructed  as  to  leave  a 
clear  opening  to  the  full  width  of  the  present  drawspans  and  center  pier. 

Location. — The  Portage  Lake  ship  canals  constitute  the  waterway 
across  Keweenaw  Point,  in  the  State  of  Michigan,  from  Keweenaw  Bay 
to  Lake  Superior,  there  being  about  25  miles  of  water  route,  consisting 
of  5^  miles  of  Portage  Biver  with  its  four  cuts,  17  miles  of  Portage  Lake, 
and  2|  miles  in  the  upper  canal  from  the  head  of  Portage  Lake  to  Lake 
Supenor.  They  are  located  in  the  district  of  Superior,  Michigan,  with 
Houghton,  Mich.,  as  the  nearest  port  of  entry.  There  are  two  regular 
United  States  light-houses  with  range  lights  at  each  entrance  to  the 
canals  from  the  outside,  and  range  lights  at  the  head  of  Portage  Biver 
and  at  the  head  of  Portage  Lake  kept  by  the  LightHouse  Department, 
and  a  number  of  intermediate  stake  lights  and  day  beacons.  The 
channels  are  also  well  buoyed. 

The  immediate  charge  of  this  waterway  has  continued  under  the  man- 
agement of  Mr.  G.  A.  Marr  as  assistant  engineer  and  superintendent. 

Money  statemenU. 

IMPROVBBfENT. 

Jnly  1,1897,  balance  unexpended $390,165.96 

Amonnt  appropriated  by  sundry  civil  act  approved  July  1, 1898 450,000. 00 

840,165.96 

June  80, 1898,  amount  expended  during  fiscal  year 49, 418. 32 

July  1, 1898,  balance  unexpended 790, 747. 64 

July  1, 1898,  amount  covered  by  uncompleted  contracts 490, 000. 00 

July  1, 1898,  balance  available 800,747.64 

r  Amount  (estimated)  required  for  completion  of  existing  project ~2i85,065.00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

I    harbor  acts  of  1866  and  1867.  Digitized  byXjOOglC 
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OPERATING  AND  GARB  OF  CANALS. 

July  1.1897,  amoiint  allotted  for  fiscal  year  1898 $8,300.00 

June  80, 1898,  amoant  expended  during  fiscal  year 8,800.00 

July  1, 1898,  amount  allotied  for  fiscal  year  1899 8,800.00 

Ah$traot  of  approprioHons  for  improving  waterway  from  Keweenaw  Bay  to  Lake  Superior, 

Miehigan, 

By  aet  of  Congress—- 

Approved  Jnly  13, 1892 $50,000 

Of  August  18, 1894 130,000 

Passed  JuneS,  1896 50,000 

Approved  June  4, 1897 350,000 

Approved  July  1,1898 460,000 


Total 1,030,000 

The  following  statement  shows  the  manner  in  which  the  appropria- 
tions have  been  expended.  The  amount  expended  ander  the  different 
classes  of  work  includes  the  cost  of  examinations,  soundings,  superin- 
tendence, buoying,  and  contingencies. 

Dredging $168,000.00 

Pier  work,  etc 69,252.36 

Purchase  of  land 2,000.00 


Total 239,252.36 

Absiraet  of  hids  received  in  reepanse  to  advertieement  for  building  two  kredkwater  piere  at 
Lake  Superior  entrance  to  Portage  Lake  Ship  CanaUf  Michigan,  opened  at  Vuluih, 
Minn.,  by  Maj.  Clinton  B,  Scare,  Corpe  of  Engineere,  September  10, 1897, 


Ka 


Name  «Bd  address  of  bidder. 


If  rapentmcture  and  top  two 
courses  of  cribs  be  m— 


Sections  1,  east 
and  west 
(8,800  Unear 
feet). 


Nor. 
way 
pine 
(per  lin- 
ear 
foot). 


White 
pine 


Sections  2,  east 
and  west 
(1.080  linear 
feet). 


Kor. 
way 


(pSii»»(A 
'«>*>•      foot). 


White 
pine 
(per  lin- 
ear 

foot). 


For 

stamp 
sand  in 
place  in 

worlc 

cubic 
yard). 


Total,  exelosive  of 
stamp  sand. 


Norway 
pine. 


White 
pine. 


1     Porter  Brothers,  Dulaih,  Minn . 
3    Lydon  it.  Drews  Co.,  Chicago, 

The  Lyp.'an'd  J.X'Smith'Co."." 

Cleveland,  Ohio 

McArthor  Brothers  Co.,  Chi- 

caffo,Ill 

6    Heldmaier  &  Nen,  Chicaico,  HI . 
6    Chicago  Star  Constroction  and 
Dredging  Co.,  Chicago,  HI. . . . 
Jooe^  J .  Chnrcliyard,  Bnifalo, 

8  I  James  iJ'LimUimd'iiobert 
Oiegg,  Sanlt  Ste.  Marie,  Mich 
SLY.  Hoag,  Jr.,  PitUbarg,  Pa. . . 


10    Powell  ik 
Mich 


Itohell,  Marqnette, 


168.66 

70.00 
72.88 
80.00 


08.60 
70.60 


68.50 
71.00 


78.16 


$66.26    $23.48 
71.85  '    36.00 


78.88 


82.00 
81.40 


70.00 
8L35 


68.75 
71.00 


74.55 


28.87 
81.00 


80.26 
81.80 


28.00 
7L00 


80.20 


$24.22 

26.60 

28.97 

81.81 
82.76 

81.00 

82.60 

28.10 
71.00 

80.86 


$0.70 


.60 


.76 


■$280,868.20 
808,680.00 
828,761.60 
866,080.00 


811,120.00 

866,624.00 

807,840.00 
888,080.00 

828.706.00 


$288,688.60 

816,660.00 

828,231.00 

866,040.80 
864,840  00 

818,080.00 

868,618.00 

818,888.00 
888,080.00 

886,286.00 
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AhBtraot  of  bids  received  in  response  to  public  notice  for  repairing  the  revetment  at  (he 
upper  entrance  of  the  Portage  Lake  Skip  Canals,  opened  at  Duluth^  Minn,t  by  Maj, 
Clinton  B,  Sears,  Corps  of  Engineers,  October  8, 1897, 


v«. 


lSsm%  ftnd  address  of  Udder. 


Stone  in 

plaoe,per 

oora. 


Brash  in  'Timber In 

plsoe,  per  pUuse,  per 

oord.      IfOOOfeei 


MoCnidy  Brothers,  Houghton,  Mloh. 


Letter  bid,  and  aooeptanoe.  No  formal  contract.  Work  done  by  MoCnrdy 
Brothers,  begun  October  25, 1897,  and  completed  November  20,  1897,  amonnting  to 
about  $2,600. 


Abstract  of  bide  receded  in  resp 


ibstraot  of  bids  received  in  response  to  aavertisement  for  areagtng  in  rcrtage  Lake  a^ 
CanaU,  Keweenaw  Point,  Michigan,  opened  at  Duluth,  Minn.,  by  M^/.  ClMon  B, 
Sears,  Corps  of  Engineers,  February  S8, 1898. 


No. 


Name  md  sddreas  <tf  bidder. 


ITor  dredging,  per  onbic  yaxd 
(soow  meesnrement). 


Section  1, 
60,000 
cubic 
yards. 


Section  2, 
100.000 
cuoic 
ysrds. 


Sections, 
800.000 
cubic 
yards. 


Ifot  use 
of  dredg- 
ing plant 
per  hour. 


Total 


CarUn,  Stickney  &  Cram,  Detroit,  Mich 

The  Lydon  &  Drevs  Go..  Chicago,  lU 

C.  B.  MitohaU  St.  Co.,  Ludington.  Mich 

Green's  Dredging  Co.,  Chicago.  Dl 

The  L.  P.  &  J.  A.  Smith  Co.,  Cierelaad,  Ohio. 

Arthur  H.  Yogel,  Milvankee/W'iB 

Adolph  F.  Sues,  Milwaukee,  Wis 

Jamee  Pryor,  Honehton,  Mich 

BaoineDredgeCo.,Kacine,Wis 

Geo.  H.  Breymann,  John  a.  Breymann,  To- 
ledo, Ohiot 

Green  Bay  Dredge  and  Pile  Driving  Co., 
Green  Bay,  Wis 

Illinois  Dredging  Co.,  Chicago,  Hi 


Oeidt, 
17 
82 
U 
16 
20 
14 
10 
11 
10 

14 

20 
12 


OnUi. 
20 
24 
10 
26 
24 
17 
12 
14 
14.2 

16 

12 
20 


2 
12 
10 
12 
12 
10 

2 


114 
10 

0 
10 
16 
16 
10 
10 

2 

15 

10 
15 


$100,500 
121,000 
108,500 
128,500 
120,000 
104,000 
81,000 
26,500 
76,900 

04,000 

86,000 
96,000 


II8T  OV  EXUTIKO  OOMTBAGT8. 

Contract  for  bnilding  2,800  feet  of  pier  extension  at  Keweenaw  Bay  entrance  to 
Portage  Lake  Ship  Canals,  Michigan,  with  Powell  6l  Mitchell,  of  Marquette,  Mich«, 
contract  dated  April  13,  1897,  approved  April  29,  1897;  continuous  contract;  work 
begun  May  1, 1898,  and  to  be  completed  by  Noyember  1, 1900. 

Contract  for  building  two  breakwater  piers,  each  about  2,700  feet  long  at  Lake 
Superior  entrance  to  Portage  Lake  Ship  Canals,  Michigan,  with  Porter  Brothers,  of 
Duluth,  Minn.,  dated  September  22, 1897,  approved  October  13,  1897;  work  begun 
May  1, 1898,  and  to  be  completed  by  November  1, 1900. 

Contract  for  about  $80,000  worth  of  dredging  in  Portage  Lake  Ship  Canals, 
Keweenaw  Point,  Michigan,  with  Racine  Dredge  Company,  of  Racine,  Wis.,  dated 
March  16, 1898,  approved  April  20, 1898;  work  begun  May  9, 1898,  and  to  be  completed 
by  November  1^  1899. 


COMMBBCIAL  STATISTI08. 

BtaHeiies  of  vessels  passing  through  the  oanals  during  the  odUndar  year  1897. 


Boand  np. 

Bonnd  down. 

Nnmber. 

Net  ton. 
nage. 

Number. 

Net  ton- 
nage. 

tStAMn    ..., , .,,„„,--- 

726 
288 

633.830 
172,879 

886 
181 

205,673 

Sail 

74;  860 
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Statement  of  freight  amd  paaaengers  carried  through  the  Portage  Lake  and  Lake  Superior 

oanaU  dwnng  1897, 


Bound  up. 

Kettona. 

Boand  down. 

JfeitaaB. 

Ck)al 

487,849 
10,486 
19,467 
14,777 
82,357 

147,094 

Conner 

46,876 

45,086 

2,100 

6,880 

4,949 

145,985 

Flour............. •...«..... 

Salt 

Wheat 

XflniMton^ 

Pig  iron 

Copi)or 

Iron  ore. 

T^qmber 

10,841 

Total .  .......... 

Total 

661,960 
17,496 

258,666 
17,441 

Pnmengen 

PMoengon  ....••...• 

BeoapUulation. 


Bound  up. 

Bound  down. 

1897. 

1696L 

1897. 

1896. 

TotaL 

Upper 

Totid. 

Upper 
oanaL 

TotaL 

Upper 
canal. 

TotaL 

Upper 
oanal. 

Ifmnber  oif  tcodoIo  ■  ...r.«... 

1,009 
706,718 
661,980 
17,495 

696 

567,654 

800,628 

12,726 

1,166 

709,476 

662,182 

20,991 

818 

671,816 

238,766 

16,510 

517 

280,022 

258,566 

17,441 

284 

158,049 

196,862 

12,489 

608 

814,504 

336, 792 

20,361 

834 

Net  tonnage 

191,814 
260,014 
16,066 

Freight tone.. 

Paaaengera number.. 

Statietioe  of  tugs  paaeing  through  the  oandls  during  the  year  1897. 


Bound 
up. 


Bound 
down. 


Trips number.. 

Net  tonnage tons.. 

Vessels number.. 

Scows do.... 

Bafts do.... 

Booms do.... 

Logs Mfeet.. 

Lumber do.... 

Timber do 

iSbinglee do.... 

Lath do.... 

Cordwood oords.. 

Coal tons.. 

Bailding  stone do.... 

Miscellaneous  merchandise do 

Charcoal bushels.. 

Passengers number.. 


706 

19,451 

55 

274 

92 

68 

11,845 

4,097 

6,850 

977 

868 

2,264 

665 

17,482 

2,115 


19,184 

17 

272 

127 

89 

14,406 

756 

83 

811 

1,150 

280 

100 


803 

2,666 

6 


Local  husineee  of  tuga  in  Portage  Lake  during  the  year  1897. 


Bound  up. 

Total. 

Bound  down. 

Total. 

Trips 

..number.. 
......tons.. 

688 

12,646 

628 

6 

11 

175 

4,194 

1,893 

50 

82 

10,700 

420 

8,088 

120 

120 

250 

145 

621 

Trips 

Net  tonnage 

.number.. 
tons.. 

667 

12,712 

776 

Scows  ..7?. 

..nvrfxber-- 

Scows 

Rafts 

Booms            ...         •     ■ .  ■ 

.number.. 

do.... 

do 

Bafts 

do 

16 

Booms... 

do  ... 

7 

Logs 

Lumber 

Timber 

....Mfeet.. 

do.... 

do    .. 

Logs 

Lumber *.... 

Timber 

Brick 

Piles 

BaUrosdUes 

Charcoal 

..Mfeet.. 
....do.... 

do.... 

M,. 

.number.. 

do.... 

.bushels.. 

corda.. 

do 

1,276 

1,702 

1,086 

126 

Shingles 

do 

piieef. . . . . . . :;. . .............. 

Bailroadties 

Poles 

..number.. 

do.... 

.....cords.. 

10 

1,800 

186,600 

9^874 

90 

Cordwood 

do.... 

Cordwood 

Poles 

Hay 

tons.. 

do.... 

do.... 

do.... 

..number.. 

sarii :.::;::;: 

Scrap  iron 

Miscellaneous  merchandise. . 
Passengers 

Copper 

Hay 

Clay 

Passengers 

tona.. 

do.... 

do.... 

do.... 

.number.. 

1,098 
105 

1,000 
597 
660 

y"^ 
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8tati$tics  of  vesieU  passing  through  ike  upper  caual  (Portage  Lake  ship  eamdU)  for  the  year 

1897. 


BtMm  Teasels. 

Sailing  TOBsek. 

Cargo 
(net  tons). 

Passen- 
gers. 

Nam. 
ber. 

Net 
tonnage. 

Nnm- 
ber. 

Net 
tonnage. 

Bound  up... ..••.......•••... a... •••••••.... 

580 
220 

442,032 
127,528 

166 
66 

95.622 
25,526 

800,628 
1»8,862 

12,726 

Bound  down...... ...... -.•..t*--.««t.»««w... 

12,480 

EeoapituloHon  (Portage  Lake  sh^  canals). 


Bonnd  np  and  down. 


1802. 


1B96. 


1894. 


1696. 


1896. 


1807. 


Inorease 
(+)or 

deoreasa 
(-)1897 

OTerl806. 


Total  nnmber  of  Tsssels 

Total  net  tonnage 

Total  freight tons.. 

Total  passengers nnmber.. 


1,470 

666,068 

406,288 

80,008 


1,408 
669,510 
582,628 
27.064 


1.724 

860,618 

754,978 

82,686 


1,781 

956,779 

821,962 

24,809 


1,774 

1,023,979 

918,024 

41.262 


1,526 
966,740 
920,546 
34,936 


—  248 

—  87,239 
+    1.622 

—  6,826 


Items. 


Prioeper 
unit. 


Total  Tsluation. 


1896. 


1807. 


Coal 

Flour 

T^heat 

Grain 

HanaOsotoxed  iron  , 

Pig  iron 

Iron  ore. ........... , 

Salt 

Copper 

Lumber 


.net  tons. 
..barrels. 
..bushels, 
do. 


Buuding  stone 

Unclassified  fireight. . 


net  tons. 

do... 

do... 

barrels. 

net  tons. 

.MfeetB.H. 

do... 

net  tons. 

do... 


$8.65 

5.00 

.90 

.50 

60.00 

18.50 

3.25 

.75 

220.00 

12.60 

9.00 

10.00 

60.00 


$1,456,218.60 

2,960,460.56 

160,072.50 

39.207.87 

708,600.00 

108.432.00 

54,453.75 

74,859.75 

14.804,600.00 

1,293,800.00 

852, 035. 00 

146,740.00 

7,646,820.00 


01.600,904.60 

2,253.560.00 

54,000.00 

2,000.00 

521,800.00 

44,056.00 

16,064.25 

102.202.50 

17.321,040.00 

1,238,912.50 

236,250.00 

174,820.00 

10,477,740.00 


Total.. 


29,958,787.02 


84,044,288.85 


The  following  tables  are  snbmitted,  giving  the  principal  lines  of  vessels  nsing  these 
canals  during  the  season  of  1897 : 

Lake  Michigan  and  Lake  Superior  Transportation  Company,  Chicago,  111 5 

The  Erie  and  Western  Transportation  Company  (Anchor  Line),  Bufifalo,  N.  T 17 

The  Western  Transit  Company,  Buffalo,  N.  Y 12 

The  Union  Transit  Company,  Buffalo,  N.  Y 7 

The  Jenks  Shipbuilding  Company,  Port  Huron,  Mich 3 

The  Whitney  Transportation  Company,  Detroit,  Mich 8 

The  Vulcan  Transportation  Company,  Detroit,  Mich 4 

The  Hope  Transportation  Company,  Detroit,  Mich .' 3 

There  have  been  but  slight  changes  in  the  above  lines,  and  the  following  table  gives 
the  principal  lines  for  the  season  of  1898: 

Lake  Michigan  aud  Lake  Superior  Transportation  Company,  Chicago,  III 5 

The  Erie  and  Western  Transportation  Company  (Anchor  Line),  Buffalo,  N.  Y 17 

The  Western  Transit  Company.  Buffalo,  N.  Y 12 

The  Union  Transit  Company,  Buffalo,  N.Y 6 

The  Jenks  Shipbuilding  Company,  Port  Huron,  Mich 3 

The  Whitney  Transportation  Company,  Detroit,  Mich 8 

The  Vulcan  Transportation  Company,  Detroit  Mich 4 

The  Hope  Transportation  Company,  Detroit,  Mich 3 

Northern  Steamship  Company,  Buffalo, N.Y 8 

Marine  Transit  Company,  Marine  City,  Mich 4 

C.  H.  Bradley,  Bay  City,  Mich 4 

The  above  lists  give  merely  the  principal  re^plar  transportation  lines  that  are  using 
these  canals.  There  are  many  vessels  belonging  to  individuals,  man^  of  them  large 
steel  steamers  and  barges,  and  barges  with  vessels  in  tow,  that  are  using  these  canals 
regularly.  There  is  also  the  usual  local  business  of  tugs  towing  vesseu,  rafts,  scows 
loaded  with  wood,  lumber,  stone,  etc. 
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Itemized  atatemeni  of  expenses  made  fn>m  appropriation  for  operating  and  care  of  oauals 
and  other  works  of  navigation  (indefinite),  aet  of  July  6, 1884,  applied  to  Portage  Lake 
and  Lake  Superior  canals,  during  fiscal  year  1S98, 


Date. 


Ko.  of 

Toaoh«r. 


DesigiiAtioii. 


1887. 

Jnly  81 
31 
81 
81 

Aug.  81 
81 
81 

Sept.  8 
30 
80 
80 

Oct.  2 
81 
81 
81 

Not.  1 
80 
80 
80 

]>eo.  81 
81 
81 
1888. 

Jan.  81 
31 
81 

Feb.  6 
28 


ICar.  81 

81 
81 

Apr.  23 
80 
80 
80 

May  10 
81 
81 
81 

Jane  4 
6 
14 
21 
30 
80 
80 
80 
80 


40 

60 

(pt.)61 

67 

68 

(pt.)61 

62 

68 

(Pt.)64 

8 

B4 

66 

(pt.)66 

68 

60 

(pt.)60 

28 

28 

(pt.)80 

(pi.)  26 
26 
27 

28 

(Pt.)28 

(pi.)  61 

62 

68 

22 

40 

60 

(pt.)62 

(pt.)40 

68 

50 

(pt.)68 

(pt.)12 

(pt.)82 
37 

(pt.)68 
66 
66 
64 

(Pt.)42 


J.H.Rioe 

JoMpb  Slock 

Pay  roll  (pt.) 

Sam  S-RobinaoD.. 

Joseph  Slock 

J.H.Eioe 

PayroU(pt.) 

Sam  a  Robinson  . 

Joseph  Slock , 

J.HTRice 

PayroU(pt.) 

SamS.  Robinson., 

J.H.Rioe 

Joseph  Slock...., 

Pay  roll  (pt.) 

Sam  S.  Robinson. 
Joseph  Slock..... 

J.H.Rlce , 

Pay  roll  (pt.) 

Joseph  Slock 

J.H.Rioe 

Pay  roll  (pt) 


Rent 

Storage... 
Servioes .. 
Tog  hire. 
Storage.. 

Rent 

Services.. 
Tag  hire. 
Storage... 

Rent 

Services . . 
Tag  hire.. 

Rent , 

Storage.., 
Services., 
Tag  hire., 
Storage.., 

Rent 

Services.. 
Storage... 

Rent 

Serviosa.. 


Pay  roll  (pt.) 

J.H.Rioe. 

Joseph  Slock 

Chamberlain  Sl  Taylor  . 

J.H.Rice 

Joseph  Slock 

PayroU(pt.) 

do 

Joseph  Sloek 

J.H.Rioe 

John  L.  Penrose 

Joseph  Slock 

J.H.Rice 

Pay  roll  (pt.) 

J.L.Thwing 

Joseph  Slock 

J.H.Rice 

PayroU(pt.) 

Harvey  C.  Beeaon 

Racine  Dredge  Co 

LoaisHennes 

Racine  Dredge  Co 

Pay  roll  (pt) 

J.H.Rloe 

Joseph  Slock 

James  R.  Dee 

Chamberlain  &  Taylor  . 


Services 

Rent 

Storage , 

Stationery  (pt) , 

Rent 

Storage 

Servioes 

do 

Storage 

Rent 

Record  book 

Storage , 

Rent 

Services 

Vessel  books  (pt )  . . . . 

Storage 

Rent?. 

Serviosa 

Books  (pt) 

Drsdging 

Supplies  (pt) 

Dreading , 


Dreagin 
Servicei 


Rent., 

Storage 

Telephone 

Stationery  (pt). 


$10.00 
2.00 

204.00 

80.26 

2.00 

10.00 

216.00 
97.60 
2.00 
19.00 

206.00 
72.00 
19.00 
2.00 

212.00 

114.76 
2.00 
19.00 

200.60 
2.00 
10.00 

182.00 

182.00 

10.00 

2.00 

28.72 

19.00 

2.00 

182.00 

132.00 

2.00 

19.00 

8.06 

2.00 

10.00 

17L60 

70.00 

2.00 

10.00 

480.67 

5.00 

K,  806. 23 

12.86 

1,199.88 

806.00 

19.00 

2.00 

18.00 

1.21 


Total. 


8,800.00 


5Miiifiuiry  of  expenses  made  from  appropriation  for  operating  and  care  of  canals  and  other 
works  of  navigation  (indefinite),  aet  of  July  6, 1884,  applied  to  Portage  Lake  and  Lake 
Superior  canals^  during  fiscal  year  1898, 


Month. 

Office 
expense. 

Dradging. 

Tag 
hire. 

eopplies. 

Field 
servloe. 

Misoel. 
laneoos. 

Total. 

,.,y ."«": 

069.00 
60.00 
60.00 
60.00 
70.00 
71.00 

71.00 
94.72 
71.00 
79.95 
191.00 
182.21 

186.26 

$164.00 
166.00 
166.00 
162.00 
168.60 
80.00 

80.00 
80.00 
80.00 
119.50 
878.67 
204.00 

$2.00 
2.00 
2.00 
2.00 
2.00 
8.00 

2.00 
2.00 
2.00 
2.00 
2.00 
26.00 

$311.25 
287.00 

Sei^mber 

07.60 
72.00 
114.76 

823.50 

October 

306.00 

November 

845.25 

December 

163.00 

1898. 
Jannary x............ 

168.00 

'Abraary 

176.72 

March... 

163.00 

Anril 

201.46 

Ma?;.:::::;;;:::::::::::::: 

$2,805.22 
2,199.88 

8,876.88 

June 

$12.86 

2,668.94 

Total 

1,046.88 

6,006.10 

810.60 

12.86 

1,817.67 

Diqiti: 

47|00 

edbvVJ' 

^mt^ 
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H  H  7. 
mPROYEMENT  OF  HARBOR  AT  MARQUETTE,  MICHIGAN. 

Originally  this  harbor  was  entirely  unprotected  from  northeast  storms. 

Projects  were  adopted  in  1868  and  1888  for  the  erection  of  a  break- 
water composed  of  timber  cribs  ballasted  with  rock,  extending  from  the 
shore  into  the  bay  a  distance  of  3,000  feet.  This  breakwater  was  com- 
pleted, practically  as  proposed,  in  1894,  at  a  total  cost  of  $469,732.44^ 
including  repairs. 

Owing  to  the  general  decay  of  a  large  portion  of  the  original  super- 
structure, and  the  certainty  that  the  whole  of  it  would  have  to  be 
renewed  every  twenty  or  twenty-five  years,  a  project  for  a  concrete 
superstructure  for  the  whole  breakwater  was  approved  February  27, 
1890.    This  project  was  estimated  to  dbst  $23!2,936.71. 

Work  on  this  was  begun  in  the  spring  of  1895,  and  860  linear  feet  of 
it  completed  by  the  close  of  navigation  in  1896.  Of  this,  390  linear  feet 
was  built  during  the  fiscal  year  1896-97.  (For  detailed  description  of 
this  work,  with  drawings,  cost,  photographic  views,  etc.,  see  the  Annual 
Reports  (pp.  2365-2385),  1896  and  (pp.  2615-2638)  1897.) 

During  the  past  fiscal  year  164  footing  blocks  have  been  constructed, 
making  204  in  all,  of  which  28  have  been  placed  in  the  work,  and  140 
linear  feet  of  the  main  work  has  been  completed,  making  1,000  linear 
feet.  These  footing  blocks  were  fully  described  and  illustrated  in  the 
last  Annual  Eeport.  Their  admirable  adaptation  to  the  purpose  for 
which  they  were  intended,  as  demonstrated  in  the  140  feet  of  new  work, 
fully  justifies  their  construction.  Mr.  Clarence  Coleman  continued  in 
charge  of  this  work  until  the  ftinds  were  practically  exhausted.  May  1, 
1898,  and  he  was  then  transferred  to  Duluth  to  take  immediate  charge 
of  the  concrete  work  there.  Attention  is  invited  to  his  report  herewith, 
which  contains  much  of  professional  interest  regarding  concrete  and 
its  ingredients. 

The  amount  expended  on  this  harbor  up  to  June  30,  1897,  was 
1525,362.41.  The  results  have  been  the  complete  protection  of  the  ore, 
coal,  lumber,  and  commercial  docks  from  storms. 

The  results  due  to  the  expenditure  of  $6,180.96  during  the  fiscal  year 
ending  June  30, 1898,  have  been  to  make  permanent  140  feet  more  of 
the  breakwater  which  aflfords  this  protection,  thus  dispensing  with 
renewals  every  twenty  years. 

Owing  to  the  shortness  of  the  working  season  during  which  concrete 
can  be  laid  safely — only  five  months— it  is  very  desirable  to  have  an 
appropriation  large  enough  to  keep  up  work  with  a  full  force  through- 
out at  least  two  working  seasons. 

Tbe  work  has  been  carried  on  by  hired  labor,  the  material  having 
been  purchased  by  contract  after  due  advertisement.  The  growth  of 
the  commerce  of  this  port  was  steady  and  quite  marked  up  to  1892, 
when,  owing  to  the  general  business  depression,  it  showed  a  decline* 
It  is  now  increasing,  however. 

During  the  fiscal  year  ending  June  30, 1872,  there  were  780  arrivals 
and  clearances  of  vessels,  with  a  registered  tonnage  of  370,000  tons. 

In  1897  there  were  1,447  arrivals  and  clearances,  with  a  registered 
tonnage  of  1,577,111  tons.  In  twenty  years  the  commerce  of  the  port 
has  amounted  to  at  least  $80,000,000. 


Digitized  by  VjOOQiC 


APPENDIX  H  H — REPORT  OP  MAJOR  SEARS- 


2253 


Money  statement 

Jnly  1, 1897,  balance  nnezpended $8, 196.S5 

Jane  30;  186KB,  amount  expended  daring  fiBoal  year 6, 180.96 

Joly  1;  1898,  balance  nnezpended 2,014.39 

fAmonnt  f  estimated)  reqnired  for  completion  of  existing  project 198, 936. 71 
Amount  tnat  can  be  profitably  expended  in  fiscal  vear  ending  J  une  30, 1900  100, 000. 00 
Submitted  In  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4»  1897. 


Jlitrad  of  appropriatians  for  improving  harbor  at  Marquette,  Mich, 


By  aot  of  Congri 

Approved  March  2, 1867, 

(allotment) $85,000.00 

Approved  April  10,  1869, 

(allotment) 26,730.00 

Approved  July  11. 1870  . .  25, 000. 00 

Approved  March  3, 1871 . .  60, 000. 00 

Approved  Jane  10. 1872 . .  50, 000. 00 

Approved  March  3, 1873 . .  15, 000. 00 

Approved  June  28. 1874  . .  15, 000. 00 

Approved  March  3, 1875. .  15, 000. 00 

Approved  June  18, 1878 . .  2, 000. 00 
Approved  August  14, 1878     2, 000. 00 

Approved  March  3, 1879. .  1, 500. 00 

Approved  June  14, 1880. .  1, 000. 00 


By  act  of  Congress- 
Passed  August  2, 1882.... 
Approved  July  5, 1884  . .. 
Approved  August  5, 1886. 

Of  August  11, 1888 

Approved  September  19, 

Approved  July  13, 1892' "'. 

Of  August  18, 1894 

Passed  June  3^  1896 

Deposited  in  United 
States  Treasury  Janu- 
ary 28,1896 


$16,000.00 

5,000.00 

10,000.00 

25,000.00 

40,000.00 
80,000.00 
30,000.00 
29,000.00 


327.76 


Total 533,557.76 


Name  of  harbor,  Marc^iette  Harbor,  Michigan. 
Mich.    Nearest  light-house,  Marquette,  Mich. 


Collection  district,  MarqaettOi 


COMMERCIAL  STATISTICS. 

ArrivaU  and  olearances,  1898-1897. 


Arrivals. 


Clear- 
anoes. 


Tonnago. 


1893 

1894  (steam,  660;  sail,  256) 

1895  (ateam,  543 ;  sail.  254) 

1896  (steam,  692 ;  sail,  340) 

1897  (steam,  482 ;  sail,  249) 


661 
916 
797 
1,032 
731 


661 
916 
797 
,032 
716 


504,900 

900.306 

915, 800 

1, 586, 184 

1,677,111 


Principal  articles  of  export  and  import. 


Exports. 

Tons. 

Imports. 

Tons. 

Xron  ore.. ■«•■>*•■  .    .......  ...  ..... 

2,282,558 

9,380 

89,015 

800 

Coal 

140,965 

PigiroD 

Oil 

Lumber 

General  mercbandiso 

6,800 

(t  An  Aral  merchant  Ima 

Total     .. 

147,765 

Total 

2,381,753 
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Veisel  tonnage. 


Tom:. 

1897 

i,W7,m 

1,588,184 

"■Z 

1898 

Tncreue  or  deoream 

—9, 078            -^sn 

Comparative  eiaiemmt  of  reoeipte  and  ehipmenU, 


1896.. 
1897. 


Tons. 
1,888,  Ml 
2.^29.618 


Arrivals  and  oUaraneee  ofveeseUf  18918-1897. 


Tear. 

Arriv- 
all. 

dear- 
anoea. 

Tonnage. 

Year. 

Arriv. 
als. 

Clear- 
anoes. 

Tonnage. 

1892 

782 
661 
916 

788 
661 
916 

1.474,002 
900,' 806 

1896 

797 

1,032 

781 

797 

1,032 

716 

915,800 
1.688^184 
1,677,111 

1893    

1896 

1894 

1897 

BKPOBT  OF  ICR.  CLABBKGS  OOLBMAN,  ASSISTANT  BNOINBKR. 

Mabqusttx,  Mich.,  Jwne  90, 1898. 

Major:  I  hftye  the  honor  to  sabmit  herewith  the  following  report  of  operations  in 
connection  with  the  conetmotion  of  the  concrete  snperBtraotare  to  the  United  States 
breakwater  at  Marquette,  Mich.,  from  the  let  or  December,  1896,  to  the  30th  of 
November,  1897,  inolosiTe  dates.  The  work  of  constructing  40  footing  blocks  during 
the  winter  of  1896-97  has  been  preyiously  reported  in  a  supplemental  report.  (Report 
of  Chief  of  Engineers,  U.  S.  A.,  1897,  Appendix  G  G,  page  2642.)  Owing  to  the  limited 
amount  of  the  unexpended  appropriation  for  improving  Marquette  Harbor,  I  was 
instructed  by  you  to  complete  140  linear  feet  of  the  concrete  superstructure  and  to 
construct  a  sufficient  number  of  the  concrete  footing  blocks  to  complete  1,000  linear 
feet  of  the  concrete  foundation  for  the  monolithic  blocks.  With  this  in  view  the 
work  of  the  season  proper  was  commenced  on  Mav  12. 1897,  with  the  removal  of  the 
timber  superstructure  on  the  lake  front  for  a  width  or  10  feet,  measured  transversely 
to  the  axis  of  the  breakwater,  and  144  feet  in  length.  The  timber  and  stone  were 
removed  to  a  depth  of  1  foot  below  L.  W.  D.,  and  the  foundation  intended  to  snpporl 
the  footing  blocks  prepared  as  described  in  the  Report  of  the  Chief  of  Engineers, 
U.  S.  A.,  iB97,  Appendix  G  G,  page  2626. 

The  remaining  20  feet  width  oi  the  timber  superstructure  was  temporarily  left  in 
place  and  utilized  as  a  platform,  from  which  the  movable  derrick  was  worked  in 
settinff  the  footing  blocks.  The  work  of  setting  28  footing  blocks  was  completed 
June  15,  being  somewhat  retarded  by  rough  water,  which  very  f^quently  prevented 
the  prosecution  of  the  work. 

The  balance  of  the  timber  and  stone  superstructure  was  removed  from  the  16th  to 
the  24th  of  June,  inclusive  dates.  The  work  of  constructing  the  Portland  cement 
subaqueous  concrete  foundation  was  performed  from  the  18th  to  the  25th  of  June, 
inclusive  dates,  and  the  work  of  molding  the  concrete  monoliths  in  place  was  com- 
menced on  the  29th  of  June  and  completed  on  the  16th  of  July,  one  block  being 
molded  on  each  working  day.  The  same  plans  and  methods  as  those  described  in 
the  Report  of  the  Chief  of  Engineers,  U.  S.  A.,  1897,  Appendix  G  G.  page  2620,  were 
continued  in  molding  the  monolithic  blocks,  and  no  change  has  been  made  in  the 
proportions  of  the  cement,  sand,  stone,  and  water  from  the  inception  of  the  work  in 
1895.  Preparatory  to  the  work  of  the  season,  the  slope  pieces  of  the  concrete  forms 
were  lined  with  No.  8  American  gauge  sheet  steel,  and,  as  expected,  the  results  were 
very  satisfactory.  Very  smooth  surfaces  were  produced  on  the  slopes  of  the  con- 
crete and  the  work  of  the  molders  was  greatly  facilitated  on  account  of  the  compar- 
ative ease  with  which  the  concrete  was  compacted  under  the  slope  pieces  of  the 
molds.  The  steel  effectually  prevented  the  aggressive  friction  of  the  sharp  partioles 
of  broken  stone  on  the  wooden  surfaces  of  the  molds,  thus  increasing  the  life  of  the 
molds  and  decreasing  the  cost  of  molding  the  concrete.    Immediately  upon  the  corn- 


Digitized  by  VjOOQiC 


APPENDIX  H  H — ^REPORT  OP  MAJOR  SEARS.      2255 

pletion  of  the  large  monolithB,  the  work  of  molding  a  snffioient  nnmber  of  footing 
olocks  to  complete  1,000  linear  feet  of  the  foundation  was  commenced.  An  addi- 
tional platform  for  molding,  with  a  capacity  for  86  blocks,  was  constructed,  along 
with  new  storage  tracks  of  sufficient  capacity  to  hold  the  proposed  blocks.  The 
actual  work  of  molding  was  begun  on  the  24th  of  Julv  and  completed  on  the  28th 
of  October,  two  blocks  being  constructed  on  each  working  day  during  this  period. 
A  force  consisting  of  one  master  laborer  and  f^om  four  to  ^ve  laborers  was  employed 
on  this  work;  a  part  of  the  time  of  an  overseer  and  carpenter  was  also  devoted  to 
this  construction.  Samples  of  the  concrete  as  mixed  upon  the  mixing  platform 
were  taken  from  each  aay's  work  and  made  into  briquets  and  cubes  for  testing. 
The  results  obtained  are  shown  in  tables  No.  6  and  No.  7,  accompanying  this  report. 

The  molds  were  generally  removed  from  the  blocks  after  twenty -four  hours,  though 
great  care  had  to  be  exercised  in  this  operation,  especially  during  the  latter  part  of 
the  work,  with  lower  temperature  prevailing. 

The  blocks  were  generally  removed  from  we  platforms  after  fifteen  days  to  give 
space  for  molding  other  blocks,  bat  in  a  few  cases  they  we^  handled  when  nine  days 
old.  The  amount  of  cement  used  was  decreased  from  20  pounds  per  cubic  foot  of 
stone  to  16  pounds  per  cubic  foot  in  blocks  68  to  204,  inclusive.  A  number  of  tests 
made  with  concrete  containing  the  smaller  proportion  of  cement  seemed  to  show  an 
excess  of  strength  and  hardness  for  the  purposes  for  which  they  were  intended. 

It  will  be  noted  in  tables  Nos.  6  and  7  that  an  experiment  was  made  with  the  use 
of  natural  cement  in  blocks  66  and  67.  The  results  obtained  by  this  experiment, 
coupled  with  those  obtained  in  the  cement-testing  laboratory,  seem  to  indicate  that 
the  natural  cement  used  fulfills  all  the  conditions  reauired  except  the  rapid  acqui- 
sition of  strength.  With  temperature  very  favorable,  say  averaging  60^  F.,  such 
blocks  made  with  natural  cement  could  be  safely  handled  after  twenty-eight  days. 
It  will  be  readily  perceived  that  this  would  require  much  additional  platform  capacity, 
which  the  restricted  amount  of  ground  at  Marquette  absolutely  prohibited.  A  total 
of  204  footing  blocks  have  been  constructed,  28  of  which  have  been  placed  in  tiie 
work.  The  remaining  176  blocks  are  on  the  storage  tracks  in  the  yard  and  a  few 
are  in  the  concrete  house.  Under  all  of  the  varying  conditions  to  wnich  they  have 
been  subjected,  whether  in  the  work  or  stored,  they  have  remained  in  very  perfect 
condition.  Those  which  were  placed  in  the  work  during  the  spring  of  1897  have 
been  subjected  to  the  influence  of  ice  grind  and  pressure  without  showing  any  per- 
ceptible wear  or  deterioration.  The  change  effected  by  the  introduction  of  these 
footing  blocks  in  the  construction  of  the  concrete  superstructure  has  more  than 
fulfilled  the  measure  of  what  was  expected  from  their  use  in  greatly  improving  the 
construction  and  flBMilitating  the  work  and  reducing  the  cost  of  the  subaqueous 
foundation.  While  the  cost  per  cubic  yard  for  this  work  has  been  increased,  the 
cost  per  linear  foot  has  been  dimiDislied  through  greatly  decreasing  the  volume  of 
concrete  required  for  the  foundation. 

During  the  season  of  1897  three  brands  of  cement  were  used  in  the  work.  The 
large  monoliths  of  the  superstructure  were  constructed  entirely  with  the  Keystone 
brand  of  Milwaukee  natural  cement.  That  part  of  the  subaqueous  foundation  which 
was  built  in  place  was  constructed  exclusively  with  Lagerdorfer  Portland  cement, 
Eiffel  Tower  brand.  In  the  construction  of  the  footing  blocks  the  same  brand  of 
Lagerdorfer  cement  was  used,  with  the  exception  of  nine  blocks,  which  were  made 
with  Empire  Portland  cement,  and  two  experimental  blocks  made  with  Milwaukee 
natural  cement. 

A  complete  record  of  the  meteorological  conditions  prevailing  during  the  construc- 
tion of  all  the  various  blocks  has  been  kept  with  a  view  of  determining,  if  possible, 
the  effect  of  such  variations  in  the  practical  construction  of  concrete.  Sheet  No.  1,  * 
accompanying  this  report,  is  a  plan  showinj^  the  concrete  snpersteucture  as  com- 
pleted on  July  16, 1897.  Plate  No.  100  *  is  a  view  of  the  superstnicture  as  completed 
on  same  date.  Plates  Nos.  132,  *  133,  *  and  135  *  are  illustrations  of  a  condition  which 
occurs  occasionally  during  the  winter,  and  which  generally  reaches  its  maximum 
effect  with  a  southeast  wind  and  an  ice  field  of  moderate  area;  when  the  ice  is 
slowly  forced  against  the  breakwater,  piling  up  and  falling  back  into  the  lake  until 
a  mass  of  broken  ice,  resting  on  the  bottom  of  the  lake  and  reaching  higher  than 
the  summit  of  the  concrete  superstructure,  is  formed.  In  a  few  ii^tances  such 
tremendous  pressure  has  been  noted  as  caused  the  crest  of  the  ice  ridge  to  break 
and  foil  over  on  the  harbor  side  of  the  breakwater.  This  condition  is  greatly 
assisted  by  the  outline  of  the  shore  at  this  place,  the  promontory  known  as  Light- 
house Point  serving  to  check  the  movement  of  ice  fielas  moving  in  a  northwesterly 
direction,  and  causing  extremes  of  lateral  pressure  along  the  easterly  side  of  the 
breakwater.  No.  132^  is  from  a  point  about  700  feet  distant  from  shore,  looking 
northward,  the  concrete  sui»erstructure  being  covered  by  the  solid  ice  sheet  shown 

*Not  for  publication,  unless  thought  specially  desirable. — C.  B.  S. 

Digitized  by  LnOOQlC 


2256      REPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  8.  ARICY. 

in  the  left  of  the  piotare.  No.  138  *  is  a  general  view  of  the  preeenre  ridffe,  taken 
from  a  point  300  feet  distant  from  shore,  looking  sonth.  and  the  concrete  super- 
structure is  covered  by  the  ice  sheet  shown  in  the  right  of  the  picture.  No.  135*  is 
another  view,  looking  south,  and  was  taken  from  a  position  on  the  pressure  ridge 
about  400  feet  distant  from  shore.  No.  122  *  is  a  short  section  of  the  concrete  super- 
structure, as  seen  from  the  harbor  side  on  Pebruary  1, 1898,  illustratiye  of  winter 
conditions.  Table  No.  1  shows  the  cost  of  material  and  labor,  with  superintendence, 
for  the  time  actually  expended  on  the  yarious  classes  of  concrete, 

UEMMST  TB8TINO. 

The  methods  employed  in  this  work  hare  been  described  in  Report  of  Chief  of 
Engineers,  U.  8.  A.,  1897,  Appendix  G  G,  pace  2628. 

Tables  r(os.  2,  3,  and  4  show  the  characteristics  of  natural  Milwaukee  cement 
under  the  regular  tests  to  which  this  cement  has  been  subjected. 

Table  No.  5  shows  the  characteristics  of  the  materials  used  in  the  actual  construc- 
tion of  the  concrete  superstructure  to  the  breakwater.  The  samples  frx>m  which 
these  tests  were  made  were  taken  from  the  mixing  platform  on  the  work,  and  only 
such  stones  were  removed  as  were  too  large  to  admit  of  being  plaeed  in  the  briquet 
molds.  Tlie  briquets  were  exceedingly  rough  in  appearance,  and  the  results  obtained, 
as  shown  in  the  column  aS  showing  the  percentage  of  increase  in  tensile  strength, 
were  very  satisfactory. 

Tables  Nos.  6  and  y  show  the  characteristics  of  the  Portland  cement  concrete  used 
in  the  construction  of  the  footing  blocks,  with  the  relations  of  the  materials  used  bv 
weight  and  volume,  as  far  as  can  be  expressed,  with  the  thermic  conditions  prevail- 
ing during  the  work,  as  also  the  cost  for  each  item  of  material  used  in  composing  1 
cubic  3rard  of  concrete,  with  the  total  cost  per  cubic  yard  for  materialB.  In  the  same 
table  similar  data  and  results  are  given  for  the  concrete  composing  two  footing  blocks 
which  were  constructed  with  natural  cement  (Keystone  Milwaukee).  Under  colamn 
c^  the  percentage  of  absorption  for  the  various  mixtures  with  the  different  cements 
is  given.  The  selection  of  the  samples  from  which  the  tests  shown  in  tables  6  and 
7  were  made  consisted  in  taking  from  the  mixing  platform  on  each  day  a  sufficient 
amount  of  the  concrete  and  molding  it  by  the  ordinary  methods  into  briquets  and 
cubes.  The  briquets  were  broken  at  the  asee  shown  in  the  tables  and  the  cubes 
were  tested  for  absorption.  It  is  believed  that  these  tables  of  concrete  tests  will 
prove  of  some  value  as  expressing  actual  conditions  in  practical  work,  and  no 
attempt  has  been  made  to  subject  the  concrete  under  test  to  any  other  ^atment 
than  it  received  at  the  hands  of  the  laborers  on  the  work. 

Table  No.  8  shows  the  results  of  tests  made  with  Portland  cement  mortar  propor- 
tioned in  such  a  manner  as  to  eaual  in  cost  the  mortar  of  natural  oement  used  in  the 
construction  of  the  large  monoliths  of  the  superstructure  to  the  breakwater.  The 
comparison  of  the  natural  cement  mortar  has  been  made  with  foar  Portland  cements. 

Table  No.  9i  shows  the  effect  of  a  small  variation  in  the  percentage  of  water  used 
with  the  same  brand  of  Portland  cement. 

Table  No.  10  shows  the  results  obtained  with  Empire-Portland  cement  used  with 
three  parts  of  sand.  A  small  amount  of  this  cement  has  been  used  in  the  construc- 
tion of  the  footing  blocks. 

The  results  embodied  in  Tables  Nos.  11  and  12  were  made  to  determine  the  relative 
value  of  sharp  angular  sands  and  broken  stone  as  compared  with  waterwom  sand 
and  pebbles. 

The  table  explains  how  these  sands  and  pebbles  were  graded  to  agree  with  each 
other  as  to  fineness.  The  results  seem  to  indicate  that  the  waterwom  or  smooth 
sand  and  pebbles  are  certainly  as  good  for  constructive  purposes  as  the  sharp  and 
angular  sand  and  broken  stone.  The  manner  of  selecting  the  materials  for  this  test 
was  rather  against  the  waterwom  pebbles  and  sand,  for  the  reason  that  in  the  case 
of  the  trap  and  quartzite  stone  and  sand  the  geological  origin  was  undoubted,  and 
hence  the  soundness  of  the  rock  was  well  assured.  In  the  case  of  the  pebbles  and 
sand  obtained  from  the  lake  a  very  considerable  proportion  of  the  particles  consisted 
of  sandstone  or  slate.  From  a  number  of  tests  made  witii  the  lake  pebbles  these 
weaker  particles  were  found  to  represent  6.26  per  cent  of  the  weight  or  the  pebbles, 
and  it  is  assumed  that  the  same  conditions  existed  with  the  lake  sand.  To  better 
determine  the  influence  of  these  weaker  particles  in  the  test  for  tensile  strength,  as 
shown  in  Table  No.  11,  column  4,  references  10.  11,  and  12,  the  soft  particles  were 
removed  from  the  pebbles  only,  with  the  result  shown  in  that  table.  It  is  believed 
that  could  the  sand  have  been  treated  in  the  same  manner  the  results  would  have 
been  still  further  improved.  During  the  year  the  total  number  of  briquets  made 
amounted  to  5,470.    Five  thousand  three  hundred  and  fifty  briquets  were  broken, 
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and  there  are  2,265  briquets  in  the  tanks  for  fntore  dates.    As  during  the  two  pre- 
ceding years,  the  entire  work  has  been  performed  by  hired  labor.    No  accidents 
inyolYing  iigury  to  employees  or  loss  of  property  have  occurred. 
Very  respeotftilly, 

Clabbncb  Coubman, 

MsiBiamt  Engimmr. 
M%j.  Glutton  B.  Sbabb, 

Ccrpt  of  Engineers,  U.S.  A, 


Tablb  No.  1.— G(Nicr0te  iupentrudwre  io  hredkwater  ol  Marquette,  Mkh, 

QUANTITY  AND  CiOftT  OF  MATSBIAX8  AND  OOST  OF  I.ABQB  AND  STTPEBQITSND 
BNGB  FOB  COMPOSING  OONGBBTE  IN  PLAOB,  1S97. 


Kind  of  work. 

Portland  cement. 

Natoral  oement. 

Broken  stone. 

Stone  soreen- 
Ings. 

Banela. 

Cost. 

Barrels. 

Cost 

Cable 
yards. 

Cost. 

Oobio 
yards. 

Cost 

MmiAllflilA  ArniAmtA  MaaVs    . 

881 

$1,018.16 

608.6 

126L0 
28.0 
12L0 

$880.77 

207.90 
46.20 
199.66 

26 

$27.60 

tiOTl. 

182 

86 

687 

$868.00 

06.26 

1,476.76 

Gonozete  footing  Uooks 

9 

10.86 

826 

867.60 

Totftl  labor  and  mate- 
ria]» 

704 

1.906.00 

890 

1,028.60 

778.6 

1,284.62 

860 

886.00 

Band. 

Babble  stone. 

Iron. 

Bariap. 

Xindof  woriE. 

CaUo 
yards. 

Cost. 

Cable 
yards. 

Cost. 

Poands. 

Cost. 

Yards. 

Cost. 

261.76 

69.00 

14.00 

223.00 

$86.50 

20.06 
4.76 
80.28 

11&66 

$0.00 

10.16 

$16.22 

Snbaqneoai  conoretefonnda- 

2,000 

$95.00 

Con(aete  foodnff. ............ 

Goncrote  footing  blooks 

Total  labor  and  mato- 
rialft . 

647.76 

190.64 

U8.66 

aoo 

10.16 

16.22 

2,000 

96.00 

Tarred  paper. 

Gas  pipe. 

Twine 

and 
needles. 

Taoks. 

Total  cost 

Kind  of  work. 

Pounds. 

Cost. 

Unear 
feet. 

Cost. 

Pack- 
ages. 

Cost. 

of 
material. 

tl5n  .           t  -. 

876 

$4.02 

66 

$197 

$6.20 

12 

$0.40 

$1,978.62 
692.16 

Gonflrate  footinff 

147. 21 

2,124.48 

Total  labor  and  mate- 
linlii 

876 

402 

66 

197 

6.20 

12 

.40 

4,942.47 

Concrete  in  place. 

Blind  of  work. 

Mixing. 

Depositing. 

rotal  cost. 

Cable 
yards. 

Cost  per 
cubic  yard. 

$410.06 
102.66 

$366.47 
162.87 

$776.62 

266.62 

146.88 

1,842.61 

647.16 

126.00 

28.00 

462.88 

$4,266 

Snbaqueont  concrete  fonndat 
Concrete  footinff 

Ion 

7.601 

10.426 

7.682 

Total  labor  and  materi 

bIb 

5^0  7A 

R9il  Si. 

2.620.48 

1.2Si-0A 

1 

_ 
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QMiaUtj. 


PortlMd 
Ktttnnlf 
Broken 

BftDd 


Bnrlftp.. 
▲moiM 

SmaUlooU, 
Rubber' 


bwnU. 

do... 

.enble  yards. 

.do. 

.do. 


.T«rdt. 


..peln. 


Tout  TAhM  of  BUtorial  on  hand.. 


u.n 

982 
4L6 

SS.8 
1,000 


milt 


r  ^— 


fi.75 

1.16 
1.06 

.M 
1.10 

.0*1 


dOLao 

42.84 
25.06 
96.00 
30.03 
590.50 


1.22&I6 
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H  H  8. 
HAHBOR  OF  REFUGE,  MARQUETTE  BAT,  MICHIGAN. 

This  work  was  ordered  by  the  act  of  Jane  3, 1896. 

For  the  description  of  the  locality  and  the  interests  to  be  benefited 
by  the  improvement,  see  Annual  Report^  1896,  pages  2385,  2386. 

The  approved  project  is  the  constraction  of  a  breakwater  1,000  feet 
in  length  on  the  reef  running  out  from  Presque  Isle  Point  in  a  general 
southeast  direction.  This  will  protect  the  ore  and  commercial  docks 
of  the  Lake  Superior  and  Ish}>eming  Railway  Company  and  the  docks 
of  the  Dead  River  Lumber  Company. 

The  contract  with  A.  &  D.  Sang  for  building  500  feet  of  breakwater 
was  completed  by  the  close  of  navigation  in  1897.  In  addition,  as  extra 
work,  a  decked  crib  50  by  24  by  5  feet  6  inches  was  built  ana  sunk  at 
the  inner  end  of  the  breakwater  and  extending  toward  shore  to  break 
the  effect  of  the  waves  roUing  through  the  gap  between  the  shore  and 
inner  end  of  the  work. 

The  main  work  has  a  slope  to  the  waves  from  +0.6  feet  (L.  W.  D.) 
on  the  outside  to  +10  feet  on  the  inner  side.  The  experience  of  the 
last  winter's  storms  confirms  my  opinion  as  to  this  general  form  being 
the  one  best  adapted  to  permit  the  waves  to  slide  over  and  fall  harm- 
lessly in  the  inside  with  a  minimum  impact  and  resistance. 

The  work  was  executed  under  the  local  direction  of  Mr.  Clarence 
Coleman,  assistant  engineer,  and  Mr.  W.  H.  Hoyt,  inspector. 

Money  itatement 

Jnlyl,  1897,  balance  unexpended $19,144.06 

JnneSM},  18SNB,  amount  expended  daring  fiscal  year 18^123.37 

Jaly  1, 1896,  balance  unexpended 1,020.68 

{Amonnt  restimated)  required  for  completron  of  existing  project 30, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1900    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  June  4, 1897. 


COMMERCIAL  STATISTICS,  HARBOR  OF  RBFUGB,  MARQUETTE  BAT,  MICH. 

BeceipU  and  MptnenU,  1897. 


Shlpmente. 

Tona. 

Beeeipts. 

Tons. 

Iitni  ore ..••..••...... 

1,085,788 
8i;647 

Coal 

27.818 

Ifiixnber.................... ........... 

Total 

1,087,880 

BeodpU  amd  ihipmmUfar  two  jfMrt. 


1896. 


1897. 


Beoeipta... 
Shipments . 


2V>fif. 
8,628 
838,258 


IVmt. 

27,913 
1,087,880 


Total.... 
Incresae. 


8i7,781 


1,005,2a 
747,462 
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Arrivali  and  deparinreB  €f  ves9eUfcr  two  pears. 


Aniralfl. 

Depart- 
met. 

TotiL 

18J7 , , 

556 

207 

556 

207 

1,110 
414 

1390      

Idotomo*  •■■■■■■■■•■■■■•••■•■>■■■■■■•■••■■■■■■••■■■■••■■>•••••••>■■■ 

848 

848 

888 

HHg. 
IMPBOVEMENT  OF  HABBOB  OF  BEFUGE  AT  GBAND  MABAIS,  MICHIGAN. 

The  harbor  of  Grand  Marais,  Mich.,  was  only  accessible  for  ves- 
sels drawing  less  than  9  feet.  Once  within  the  bay  there  is  ample 
depth  to  float  the  largest  vessels.  As  a  harbor  of  refuge  it  is  of  press- 
ingimportance  to  the  shipping  navigating  the  lakes  in  this  vicinity. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1881, 
and  has  for  its  object  the  creation  of  a  safe  entrance  into  the  bay  for 
vessels  of  the  largest  size.  The  entrance  is  500  feet  wide,  protected  by 
crib  piers  on  either  side.  The  west  pier  is  now  1,656  feet  long,  includ- 
ing 100  feet  of  pile  dike,  and  the  east  pier  1,153  feet  long,  including  100 
feet  of  pile  dike. 

A  carefal  and  comprehensive  survey  made  in  the  fall  of  1894  showed, 
when  compared  with  previous  surveys,  that  the  harbor  was  slowly  but 
surely  filling  up  by  the  sand  rolled  in  by  the  waves  through  the  interval 
of  5,700  feet  between  the  east  pier  and  the  eastern  shore. 

This  fact  necessitated  an  amendment  of  the  project  by  providing  for 
a  close  pile  dike  across  this  open  interval.  This  was  approved  by  the 
Chief  of  Engineers,  December  21, 1894. 

A  channel  150  feet  wide  and  17  feet  deep  was  dredged  out  between 
the  piers  in  1889. 

An  examination  made  in  June,  1890,  showed  considerable  shoaling, 
and  in  1891  it  was  again  dredged,  this  time  to  a  width  of  175  feet  and 
a  least  depth  of  over  17  feet.  A  partial  survey  made  in  June,  1893, 
showed  a  shoaling  to  14  feet,  principally  opposite  the  portion  of  the 
west  pier  which  extends  beyond  the  east  pier,  so  that  with  any  swell 
on  it  would  not  be  safe  to  bring  in  a  vessel  of  more  than  12  feet  draft. 

An  examination  made  in  June,  1894,  showed  that  there  was  a  least 
depth  of  15.5  feet  along  the  channel,  and  this,  as  before,  opposite  the 
west  pier  where  it  extends  beyond  the  east  pier. 

The  amount  expended  on  the  above  project  as  amended  in  1894,  up 
to  the  close  of  the  fiscal  year  ending  June  30, 1897,  was  9285,750.83. 

At  that  time  there  was  a  navigable  channel  of  15  feet  into  and 
between  the  piers.  This  channel  has  shoaled  somewhat  since,  and  a 
bar  has  worked  in  from  the  west,  its  edge  with  but  12  feet  on  bein^ 
opposite  the  prolongation  of  the  axis  of  the  channel  between  the  piers. 
The  sand  about  Grand  Marais  is  very  shifting  and  treacherous,  with 
greatly  varying  degrees  of  firmness  and  stability.  At  present  the  har- 
bor entrance  is  available  for  vessels  drawing  only  13  feet.  To  secure 
16-foot  navigation  through  the  entrance,  which  will  be  ample  for  the 
commerce  of  the  port  and  for  refuge  for  all  but  the  largest  class  of  ves- 
sels, the  piers  should  be  fully  and  rapidly  extended  to  the  20-foot  curve, 
and  a  wide  and  deep  channel  dredged  out  between  the  piers;  and  to 
preserve  this  it  may  be  necessary  to  reduce  the  canaUzed  entrance  to 
a  width  of  300  feet.    The  gap  of  318  feet  in  the  pile  dike  across  the 
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natural  entrance,  unclosed  at  the  date  of  the  last  Annual  Report,  was 
completed  with  hired  labor  and  plant  owned  by  the  United  States,  by 
the  close  of  navigation  in  1897,  at  a  total  cost  somewhat  less  than  the 
original  estimate.  A  few  breaks  have  occurred  since  its  completion,  bat 
they  were  promptly  repaired  at  small  cost,  and  the  dike  is  now  in  good 
condition  after  the  fall  and  winter  storms  and  the  crushing,  drifting, 
and  grinding  action  of  the  ice  last  winter.  It  is  being  gradually 
strengthened  by  sand  accumulating  against  it  The  protection  afforded 
by  it  to  the  bay  behind  it  has  been  extensively  utilized  for  the  booming 
and  storage  of  acres  of  logs,  leaving,  however,  plenty  of  room  for 
anchorage. 

The  contract  in  force  at  the  date  of  the  last  Annual  Beport,  for  con- 
structing 250  feet  of  extension  to  the  west  pier,  was  practically  com- 
pleted June  30, 1898. 

The  renewed  growth  and  prosperity  of  the  town  of  Grand  Marais, 
reported  in  my  last  two  annual  reports,  have  been  maintained  during 
the  past  year,  and  another  shingle  mill  has  been  built. 

The  work  has  been  continued  under  Mr.  E.  S.  Long,  assistant  engi- 
neer and  inspector. 

The  commerce  of  this  place  has  increased  from  1,910  tons  in  1887  to 
142,536  tons  in  1897.  While  the  expenditure  for  this  harbor  is  inci- 
dentally an  aid  to  the  local  commerce,  the  great  object  is  the  affording 
a  harbor  of  refuge  for  the  general  lake  commerce.  In  1892  310  vessels 
entered  and  departed;  in  1897  807  vessels  entered  and  departed. 

Oriflrinal  estimate  (see  Report  of  Chief  of  Engineers,  1881,  p.  2053) $460, 000 

Modified  by  anthority  of  Chief  of  Engineers,  December  21, 1894,  to  include 
pile  dike 84,000 

Total 484,000 

Appropriated 805,250 

This  work  is  in  the  oolleotion  district  of  Superior,  Mich. ;  nearest  port  of  entry, 
Marquette,  Mioh. ;  nearest  light-house,  Grand  Marais,  Mich. 

Money  Mtatemeni. 

July  1, 1897,  balance  unexpended $19,499.17 

June  30,  1898,  amount  expended  during  fiscal  year 13,446.56 

July  1, 1898,  balance  unexpended 6,052.61 

July  1, 1898,  outstanding  liabilities $898.80 

July  1, 1898,  amount  coYcred  by  uncompleted  contracts 4, 998. 00 

5,896.80 

July  1, 1898, balance  available 155.81 

(Amount  (estimated)  required  for  completion  of  existing  project 178, 750. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  100, 000. 00 
Submitted  in  oomphance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897* 


Ah9traei  of  approprUtHon$  for  improving  harbor  ofrrfugs  at  Chrand  Maraia,  JfioL 


By  act  of  Congress- 
Approved  June  14, 1880 $10, 000 

Approved  March  3, 1881 20, 000 

Passed  August  2, 1882 40,000 

Approved  July  5, 1884 35, 000 

Approved  August  5, 1886 26, 250 

Of  August  11, 1888 50,000 


By  act  of  Congress — 

Approved  September  19,1890.  $50,000 

Approved  July  13, 1892 80,000 

Of  August  18, 1894 20,000 

Passed  June  3, 1896 24,000 

Total 305,250 
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ArrivdU  amd  clearances  of  veeeeHs  at  Grand  MaraU,  if  M. 


Year. 

VMseU. 

ArriraUi. 

Clearanoea. 

1802 

StMun 

155 
198 
193 
263 
828 
404 

155 

1898 

Steam,  187  (tonnaffe,  26,645) ;  sail,  11  (tonnage,  10,000) 

197 

1894 

Steam,160;  barges, 30  (tonnage, 60.300);  8afl,3 .' 

192 

1896 
1896 
1897 

Steam,  219  (tonnage,  78,000) ;  saU  and  tow,  44  (tonnage,  26,800) 

Steam,  224  (tonnage,  210,000) ;  saU  and  tow.  104  (tonnage,  100,000) .. . 
Steam, 287  (tonnage. 300,000) ;  saUand  tow.117  (tonnage, 200  000)... 

261 
828 
403 

Principal  articles  of  «rport  and  import. 


Exports. 

Tons. 

Imports. 

Tons. 

Lumber  and  logs 

124,000 

1,148 

2,788 

600 

Merchandise 

4,600 
6,000 
1,500 
2.000 

Shingles 

Coal 

LathT 

Hay 

Irish 

oa&!i...."...i.....i  ;  ;      ; 

Total 

Total 

128,586 

14,000 

Yalnation 

Yalnation 

1600,000 

$780,676 

Receipts  and  shipments  for  eleten  years. 


Year. 

Tona. 

Year. 

Tons. 

Year. 

Tona. 

1887 

1.910 
6,270 
8,686 
9,405 

1891 

1,366 
5,020 
85,450 
89.260 

1895.. 
1896.. 
1897.. 

66,206 
90,497 
142,686 

1888 

1892 

1889 

1893 

1890 

1894 

Approximate  yalae  of  oommeroe: 

1896 

1897 


$601,650 
1,880.675 


H  H  lo. 


REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

On  July  19, 1881,  the  steamer  Winnipeg  caught  fire  while  lyiug  at 
the  dock  in  Doluth  and  was  towed  oat  into  the  bay,  where  it  sank  in 
about  8  feet  of  water  and  the  top  burned  down  to  the  water's  edge. 

The  wreck  has  for  years  been  a  menace  to  small-boat  navigation  in 
the  harbor  and  permission  to  remove  it  was  granted  January  24, 1898, 
under  the  act  of  June  14, 1880.  After  due  advertisement  a  contract 
was  made  with  B.  B.  Inman,  of  Duluth,  to  remove  it  for  $1,300.  It 
has  been  broken  up  with  dynamite  placed  by  a  diver  and  the  wreckage 
will  all  be  removed  by  August  1, 1898. 

Note.— For  abstract  of  bids  see  Duluth  Superior  report. 
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mPEOYEMENT   OP 


RIVERS    AND    HARBORS  ON  WESTERN  SHORE  OP 
LAKE  MICHIGAN. 


REPORT  OF  CAPT.  GEO.  A.  ZINN,  CORPS  OF  EK0INEER8,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1898,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROYEMBNTS. 


1.  Menominee    Harbor,    Michigan    and 

Wisconsin. 

2.  Menominee     River^     Michigan     and 

Wisconsin. 

3.  Oconto  Harbor,  Wisconsin. 

4.  Pensankee  Harbor,  Wisconsin. 

5.  Green  Bay  Harbor,  Wisconsin. 

6.  Stnrgeon  Bay  and  Lake  Michigan  Ship 

Canal,  Wisconsin. 

7.  Operating  and  care  of  Stnrgeon  Bar 

and   Lake   Michigan    Ship    Canal, 
Wisconsin. 

8.  Harbor  of  refnee  at  entrance  of  Stnr- 

geon  Bi^  and  Lake  Michigan  Ship 
ianal,  Wisconsin. 


9.  Ahnapee  Harbor,  Wisconsin. 

10.  Kewaunee  Harbor,  Wisconsin. 

11.  Two  Rivers  Harbor,  Wisconsin. 

12.  Manitowoc  Harbor,  Wisconsin. 

13.  Sheboygan  Harbor,  Wisconsin. 

14.  Port  Washington  Harbor,  Wisconsin. 

15.  Harbor  of  refuge  at  Milwaukee,  Wis. 

16.  Milwaukee  Harbor,  Wisconsin. 

17.  South  Milwaukee  Harbor,  Wisconsin. 

18.  Racine  Harbor,  Wisconsin. 

19.  Kenosha  Harbor,  Wisconsin. 

20.  Waukegan  Harbor,  Illinois. 

21.  Fox  River,  Wisconsin. 

22.  Operating    and    care    of  locks  and 

dams  on  Fox  River,  Wisconsin. 


United  States  Engineer  Office, 

Milwaukee^  Wis.^  July  P,  1898. 
General:  I  have  the  honor  to  transmit  herewith  annual  report  for 
the  works  of  river  and  harbor  inDLprovement  in  my  charge  for  the  fiscal 

year  ending  June  30, 1898. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

Geo.  a.  Zinn, 
Oaptainf  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  JJ.  S.  A. 


III. 

IMPROVEMENT  OP  MENOMINEE  HARBOR,  MICHIGAN  AND  WISCONSIN. 

The  original  condition  at  the  mouth  of  the  Menominee  Biver,  object 
of  the  improvement,  projects,  and  present  works  were  described  in 
detail  in  Annual  Beport,  Chief  of  Engineers  for  1896,  pages  2459, 
2460. 
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Condition  of  the  improvement. — ^The  piers  are  built  the  fall  length 
eontemplated ;  they  are  in  fair  condition,  minor  repairs  only  are  now 
necessary.  The  channel  has  been  dredged  to  the  required  depth  of  17 
feet  and  width  of  200  feet. 

Soundings  taken  June  4, 1898,  showed  that  a  shoaling  of  from  1  to 
H  feet  had  occurred  in  places  since  the  dredged  channel  was  completed. 
So  material  change  in  depth  has  occurred  since  that  date.  The  actual 
depth  June  30, 1898,  was  16.6  feet. 

Operations  during  the  fiscal  year. — By  hire  of  labor  and  the  use  of 
IJ.  S.  dredge  No.  2  dredging  for  the  restoration  of  the  channel  was 
begun  June  22, 1898,  and  during  the  remainder  of  the  month  2,374  cubic 
yards  of  material  was  removed  from  the  channeL 

The  renewal  of  350  linear  feet  of  the  deckiog  of  the  north  pier,  and 
other  minor  repairs  to  the  piers,  were  begun  June  23, 1898,  and  were  in 
progress  at  the  close  of  the  fiscal  year. 

Bemarks. — The  dredging  and  repairs  in  progress  will  probably  be 
completed  in  July,  1898. 

For  the  maintenance  of  the  channel  and  piers  for  the  fiscal  year  end- 
ing June  30, 1900,  the  following  estimate  is  recommended : 

For  dredging $3,000 

For  repairs 2,000 

For  oontingencies,  10  per  cent 500 

Total 6^500 

Money  statement. 

Jnly  1,1897,  balance  unexpended $3,897.53 

June  30,  ISSiS,  amount  expended  daring  fiacal  year 1,854.93 

Jnly  1, 1898, balance  unexpended 2,042.59 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenance 5,500.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oiTil  act  of  June  4,  1897. 


\.ct  of— 

March  8,1871 $26,000 

Juneiq,1872 25,000 

March  3, 1873 25,000 

June  23. 1874 25,000 

March  3,1875 25,000 

AugustU,  1876 8,000 

June  18, 1878 10,000 

March  3, 1879 10,000 

June  14, 1880 10,000 

March  e,1881 12,000 


AppropriationM. 
Act  of— 


Auguat8,1882 $16,000 

Ju^6,1884 10,000 

August  6, 1886 3,000 

August  11, 1888 9,000 

August  18,1894 10,000 

June  3, 1896 7,150 

Miscellaneous  receipts  cred- 
ited to  appropriations 62 

Total 229,212 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  TEAR  ENnXNG  DECEMBER  31,  1897. 

[Furnished  by  the  oolleotor  of  onstomft,  ICarqnette,  Mioh.] 

Name  of  harbor,  Menominee,  Mich. ;  collection  district,  Marquette,  Mioh. ;  nearest 
light-house,  Menominee,  Mich. 

Arriv^U  and  departures  ofvesseU, 


DeBOTiption. 

Arrivals. 

Departures. 

Number. 

Tonnsge. 

Number. 

Tonnage. 

7M 

227, 090 

8M 

232,  M0 

d^*- 
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Principal  artiolea  of  export  and  import, 

BY  WAY  OF  TBJS  HAEBOB  ONLY. 

[Fnrnished  by  Mr.  Ibuo  Stephenson,  Jr.,  and  Messrs.  Pemberthy,  Cook  A  Co.,  Menominee,  Mioh.] 


Articles. 


Tons. 


Articles. 


Tons. 


KXPOBT8. 


Beer 

Fish 

Flour 

Lath 

Lamber 

Merchsndlse  (general). 

Posts  (fence) 

Potatoes 

ProTisions 

Bye 

Shingles 

Wheat 


Total. 


86 

aoo 

69 

84,760 

641,500 

250 

133 

-  6,400 

75 

524 

26,400 

600 


612,926 


Total  approximate  ralne $5,000,000 


I1CP0BT8. 

Apples 

Batter 

Cattle 

Cheese , 

Coal  and  coke 

Bggs 

Flour , 

Hay 

Merchandise  (general)... 

Oats 

Salt 

Sugar 

Total 1 

Total  approximate  value. 


10 

30 

6 

8.600 

2 

215 

2,600 

8,600 

2.800 

450 

8,100 


16,837 


$200,000 


I  I  21. 


DiPEOVEMENT  OF  MENOMINEE  EIVEE,  MICHIGAN  AND  WISCONSIN. 

The  original  condition  of  the  Menominee  Eiver,  the  object  of  the 
improvement,  and  the  projects  for  carrying  it  ont  were  fhlly  described 
in  the  Annual  Eeport  of  Chief  of  Engineers  for  1896,  page  2463. 

Condition  of  the  improvement. — The  projects  of  1890, 1892,  and  1896 
have  been  completed.  Sonndings  taken  through  the  ice  in  January, 
1898,  showed  a  shoaling  of  from  L  to  2  feet  in  places  since  the  close  of 
dredging,  September  10,  1897.  The  governing  depth  in  the  channel 
January  8, 1898,  was  16.5  feet  below  the  datum  plane  of  harbor  improve- 
ments. It  is  probable  that  no  material  change  in  depth  has  occurred 
since  that  date.    The  actual  depth  June  30, 1898,  was  16  feet. 

Operations  during  the  fiscal  year, — Under  contract  dated  October  14, 
1896,  with  Mr.  William  A.  Starke,  of  Milwaukee,  Wis.,  for  dredging 
111,000  cubic  yards,  more  or  less,  work  was  begun  April  27, 1897,  and 
to  June  30  60,837  cubic  yards  were  removed.  The  work  was  completed 
September  10, 1897,  resulting  in  the  removal  of  58,583  cubic  yards  of 
material  during  the  fiscal  year,  and  a  total  of  119,420  cubic  yards  under 
this  contract.  Of  this  amount  13,973  cubic  yards  were  hardpan  and 
bowlders  and  105,447  cubic  yards  sand,  clay,  etc. 

The  main  channel  was  extended  up  the  river  425  feet,  and  5,000 
linear  feet  of  the  channel  was  redredged  at  places  where  shoaling  had 
occurred. 

RemarJcs, — ^The  depth  of  water  in  the  channel  is  reduced  by  materials 
brought  down  the  river  during  heavy  spring  freshets,  rendering  period- 
ical dredging  necessary  to  maintain  the  required  depth. 

For  the  maintenance  of  the  channel  an  appropriation  of  $7,500  is 
recommended  for  the  fiscal  year  ending  June  30, 1900. 

Original  estimate  (see  House  Ex.  Doo.  No.  34,  Fifty-first  Congress,  first 

session) $109,609.80 

Reyised  estimate  (see  Report  of  Chief  of  Engineers;  1891.  pp.  2529-2530) .      74, 500. 00 
Estimate  for  turning  basin  and  extension  of  channel  to  Wells  street  (see 
Report  of  Chief  of  Engineers,  1896,  p.  2464) 13,800.00 
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Money  MtaiemetU. 

Jul  J  L 11197.  iMlftDoa  unexpended •..  $11,123.86 

Jane  ao^  1806,  amount  expended  during  fiscal  year 10,97L68 

Jnlj  1,1868^  bftUnoe  unexpended. •••• I52.1S 

{Amonnt  that  e«n  be  profltebly  expended  in  fleeal  year  endini^  June  SO, 
1900,  for  maintenance 7,500.00 
Submitted  in  compliance  with  requirements  of  sections  3  of  riTor  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AppropriationB, 

Aetof— 

Beptember  19, 1890 * i64,OOaOD 

July  13, 1803 20,500.00 

August  18, 1894 e,OOO.C0 

June  3. 1896 15,000./ 

Miscelianeous  receipts  credited  to  appropriations 8Q.CS 

Total 95,59(km 


oomrsBCUL  fTAmnos  foe  thb  oauembab  txab  xndino  vecembem  31, 1897. 

The  commercial  statistlos  for  the  Menominee  River  are  the  same  as  far  Menomijiee 
Harbor,  Michigan. 


1 1  3. 

mPBOVEMENT  OF  OCONTO  HARBOR,  WISCONSIIf. 

The  original  condition  of  the  Oconto  Biver,  the  object  of  its  improTe- 
ment,  the  projects  for  carrying  it  out,  and  present  works  were  described 
in  detail  in  Annual  Beports  of  Chief  of  Engineers  for  1896^  page  2465, 
and  1897,  page  2653. 

Condition  of  the  improvement^Souudin^B  taken  Jnne  18,  18^ 
showed  the  channel  from  the  entrance  to  within  600  feet  of  Spies's  null 
to  be  not  less  than  60  feet  wide  and  9  feet  deep,  below  the  datum  plane 
of  harbor  improvements.  No  material  change  in  depth  has  occoned 
since  that  date.    The  actnal  depth  June  30, 1898,  was  8.5  feet. 

Operations  during  the  fiscal  year. — ^There  were  no  operations  duriDg 
the  fiscal  year  ending  June  30, 1898. 

Remarks. — ^The  channel  should  be  widened  40  feet  in  order  to  obtain 
the  required  width  of  100  feet.  To  give  the  north  pier  the  length  con- 
templated it  should  be  extended  875  feet.  Three  hundred  and  twen^ 
feet  of  the  north  pier  (damaged  by  fire)  and  300  feet  of  the  south  pier 
require  immediate  repairs.  The  remainder  of  the  piers  are  of  frail  and 
cheap  construction  and  will  soon  require  extensive  repairs. 

The  estimate  for  repairs  needed  to  the  piers,  $3,100,  and  annual 
dredging  for  maintenance  of  the  channel,  $6,000,  added  to  $37,610  for 
completion,  make  the  aggregate  estimate  $46,710. 

The  estimate,  therefore,  for  the  fiscal  year  ending  Jnne  30, 1900,  is— 

For  completion  of  modified  project  of  1897 $87,610 

For  repairs  to  piers 3,100 

For  maintenance  of  channel 6^000 

Total 46^710 
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Money  $iatement 

July  1, 1897, balance  unexpended $154.88 

June  90, 1898,  amount  expended  daring  fiscal  year 122. 38 


July  ly  1898,  balance  nnexpended . 


82.66 


Amonnt  (estimated)  leqniied  for  completion  of  existing  project 37, 610. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 

1900,  indnding  $9,100  for  maintenance 46^710.00 

fiubmitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  Jane  4, 1887. 


Apprapriaihfu. 


Act  of— 

March  3, 1881 $10,000 

August  2, 1882 16,000 

July6,1884 16,000 

August  6, 1886 8,000 

August  11, 1888 20,000 


Act  of— 

July  18, 1892 $8,000 

August  18, 1894 3,000 

Jane8,l»d6 4,000 


Total 


78,000 


OOMMSBCIAL  BTATISTIGS  FOR  THB  CAUENBAB  TSAR  KNDINO  DKCBBfBBR  31,  1897. 

[Forniflhed  by  the  mftyor  of  OoontOt  Wis.] 

Name  of  harbor,  Oconto,  Wis. ;  collection  district,  Milwaukee,  Wis. ;  nearest  light- 
house, Sherwood  Point,  Wis. 

ArrhaU  amd  departmrea  ofve$$el$. 


Axrlrals. 

Departnies. 

Nnmbw. 

Tonnsge. 

Hiimb«r. 

Tcmiuice. 

StMUB 

685 
106 

26,060 
10,600 

626 
106 

26,060 
10,600 

f^\ 

loUl 

680 

86.660 

680 

86.660 

PHmdipal  artMe$  of&3^oriamd  imjforU 
BY  WAT  OF  THB  HARBOR  ONLT. 


Artlelet. 


FlBh 

Lath 

Lumber , 

PeM 

Po]M(telograph) 

Saw  log* 

Shingles 

Tiee  (nilrosd) 

Total 

Total  sppraximato  valiie. 


1,600 

688 

17,260 

800 

17,000 

18,000 

000 

2,100 

6,000 


62,  fl 


$536,000 


ArtldlM. 


nCPOBTS. 

Agriealtaral  implementa . 

Apples 

Brick 

Coal  and  coke 

Hay 

Lime  and  oemeiit 

Oil 

Salt 

Stone 

Total 

Total  appxoximato  ralae 


Tons. 


26 
75 
1,000 
2,000 
200 
li5 


40,000 
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PHnefpal  artielei  of  export  and  import. ^OonUnaed. 
BY  ALL  WAYS  OF  TBAKSPORTATION. 


ArtiolM. 


Tout. 


ArUdAB. 


Apples 

Barley 

fieanii 

Beer 

Cattle 

Corn 

FUh 

Flour 

Hay 

Hides 

Lath 

Lumber 

Oata 

Peas 

Poles  (telegraph) . 

Posts  (fence) 

PoUtoes 

Rye 

8awlogs 

Shingles 

Ties  (railroad)... 

Wheat 

Wood 

Wool 


Total 

Approximate  rmlae. 


263 

470 

180 

625 

160 

M6 

8.000 

430 

2,600 

100 

4,850 

75,000 

8,072 

flOO 

84,000 

7,600 

2,250 

112 

18,000 

1,800 

4,200 

180 

12,500 

8 


172,256 


$1,727,700 


niPOBTS. 

Agriooltoral  Implements . 

Apples 

Beer 

Briok 

Botter 

Cludrs 

Cheese 

OmI  and  coke 

Com 

Eggs 

FlOTir 

Famitnre 

Hay 

Iron  and  steel 

Lime  and  cement 

Lamber. 


MeTXihandise  (general). 

MUl  stuffs 

Oata 

OU 

Plaster  Hand) 

Pork  ana  beef 

ProTislons 

Salt 

Sash,  doors,  and  blinds. 

Saw  logs , 

Stone 

Wagons  and  earriagi^ . . . 

Wheat 

Wood 

Woodenwaie 


Total 

Total  approximate  yalue. 


250 

375 

350 

2,000 

20 

50 

5 

1.000 

168 

22 

1.290 

440 

600 

000 

725 

7,500 

15,000 

5.000 

3,200 

450 

250 

720 

1,000 

1,600 

100 

27.000 

7.000 

250 

48 

5,000 

175 


82,088 


$1,179,100 


1 1  4. 

IMPROVEMENT  OF  PENSAUKEE  HARBOB,  WISCONSIN. 

The  original  condition  of  the  month  of  Pensankee  Eiver,  object  of 
the  improvement,  project,  and  piers  built  to  June  30,  1896,  were 
described  in  detail  in  Annual  Keport  of  the  Chief  of  En^neers  for  1896, 
page  2468. 

Condition  of  the  improvement — About  400  feet  of  the  outer  end  of 
the  pier  was  reported  by  Oapt.  B.  G.  Livermore  to  have  been  carried 
away  March  24, 1898,  by  ice  floes.  An  inspection  made  June  14, 1898, 
showed  the  report  to  be  substantially  correct,  the  outer  50  feet  being 
considerably  injured,  the  adjacent  250  feet  entirely  carried  away,  and 
the  adjoining  100  feet  so  seriously  injured  that  entire  renewal  would  be 
necessary  to  put  it  in  good  condition.  For  a  width  of  about  25  feet, 
the  governing  depth  in  channel  was  about  5  feet. 

Operations  during  the  fiscal  year. — There  were  no  operations  at  this 
harbor  during  the  fiscal  year. 

Eemarhs. — Some  dredging  was  done  by  private  parties  in  1896.  No 
dredging  has  ever  been  done  at  this  harbor  by  the  United  States, 
except  5,698  cubic  yards  during  fiscal  year  ending  June  30, 1884. 

There  appears  to  be  no  prospect  of  any  new  industries  being  located 
at  this  harbor,  and  there  is  no  one  there,  except  those  engaged  in  or 
interested  in  fishing,  to  the  number  of  twelve  or  fourteen  persons,  who 
seems  to  take  any  interest  in  the  harbor. 

It  is  considered  that  the  funds  available  will  be  sufficient  to  make 
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any  repairs  and  do  any  dredging  that  may  be  necessary  during  the 
fiscal  year  ending  June  30,  1900,  and  no  farther  appropriation  is 
recommended. 

No  arrivals  and  departures  of  vessels  were  reported  at  this  harbor 
for  the  calendar  year  ending  December  31, 1897. 

Money  statement 

Jnlyl,  1897y  balance  nnezpended $1,000.00 

Julyl,  1898,  balance  unexpended 1,000.00 


Appropriationii 
Act  of—  ''^ 

Anguflt  2, 1882 $10,000 

Jnly5,  1884 5,000 

Junes,  1896 1,000 

Total 1^000 


"5. 

IMPBOVEMENT  OF  GBEEN  BAY  HARBOR,  WISCONSIN. 

Fox  Biver  near  its  mouth  constitutes  the  harbor  of  Green  Bay.  Its 
original  condition,  object  of  improvement,  projects,  and  present  works 
were  described  in  detail  in  Annual  Beport  of  the  Ohief  of  Engineers 
for  1896,  pages  2469,  2470,  and  1897,  pages  2667,  2658. 

Condition  of  the  improvement. — ^The  revetments  at  Grassy  Island  are 
in  fair  condition.  Soundings  taken  through  the  ice  in  February,  1898, 
showed  that,  with  the  exception  of  a  numl^r  of  small  and  unimportant 
shoal  places,  the  channel  had  the  required  depth  of  17  feet  below  the 
datum  plane  of  harbor  improvements. 

From  the  mouth  of  Fox  Biver  to  the  north  side  of  Grassy  Island,  a 
distance  of  7,800  feet,  the  width  is  200  feet;  thence  6,000  feet  to  Sable 
Point  Bar,  220  feet  wide;  thence  2,500  feet  through  Sable  Point  Bar  it 
gradually  increases  to  a  width  of  500  feet.  It  is  probable  that  no 
material  change  in  depth  has  occurred  since  that  date.  The  actual 
depth  June  30, 1898,  waA  16.5  feet. 

Fox  BivoTy  below  JDepere.— At  the  clqse  of  dredging  August  2, 1897, 
the  channel  had  a  depth  of  15  feet  below  the  datum  plane  for  harbor 
improvements  for  a  width  of  about  100  feet.  Soundings  taken  through 
the  ice  in  January,  1898,  indicated  that  shoaling  had  occurred  in  places 
reducing  the  governing  depth  to  about  14  feet.  It  is  probable  that  no 
material  change  in  depth  has  occurred  s\pce  then.  The  actual  depth 
June  30, 1898,  was  13.5  feet. 

Operations  during  the  fiscal  year. — ^TJnder  contract  with  the  Bacine 
Dredge  Company,  of  Bacine,  Wis.,  dated  October  14, 1896,  for  dredging 
250,000  cubic  yards,  more  or  less,  work  was  begun  June  1, 1897,  and 
completed  September  29, 1897.  The  total  number  of  cubic  yards  of 
niaterial  removed  under  this  contract  was  289,826,  of  which  amount 
245,216  cubic  yards  was  removed  during  the  fiscal  year. 

By  hire  of  labor  and  purchase  of  materials  in  accordance  with  law 
minor  repairs  were  made  to  the  revetments  at  Grassy  Island. 

Fox  Biver jhelow  Depere. — Under  contract  dated  May  14, 1897,  with 
Mr.  Arthur  H.  Vogel,  of  Milwaukee,  Wis.,  for  dredging  45^000  cubic 
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yards  of  material,  more  or  less,  for  improving  Fox  Biver  below  Depere, 
work  was  began  Jane  2, 1897,  and  completed  Aagast  2, 1897.  The 
total  namber  of  cubic  yards  dredged  ander  tbis  contract  was  44,319. 
Of  this  amoaut  26,384  cabic  yards  was  excavated  daring  the  fiscal  year. 

Remarks. — ^To  correct  an  error  that  occurred  in  the  enrollment  of  act 
of  June  3, 1896,  the  sum  of  $5,000  was  appropriated  for  this  improve 
ment  by  act  of  July  19, 1897.  The  project  of  1892,  modified  iii  1897, 
for  the  improvement  of  Green  Bay  Harbor,  is  practically  completed. 
Periodical  dredging  will  be  required  for  its  maintenance. 

The  estimate  submitted  in  1897  for  obtaining  a  channel  150  feet  wide 
and  17  feet  deep  in  Fox  Biver  below  Depere  was  $30,000.  A  revised 
estimate,  based  upon  a  survey  made  in  January,  1898,  and  soundings 
then  taken  through  the  ice,  reduces  the  former  estimate  $8,000.  The 
estimate  submitt^  to  complete  the  work  is  therefore  $22,000. 

E§Hmaie  far  fUcal  $tar  eMng  June  SO,  1900, 

For  dredging  50,000  oabio  yardB  to  mahitaln  Green  Bay  channel,  at  10 

cents $5,000 

For  repftlrs  to  revetmentc  at  Graaey  Island l,  000 

CoDtingenclee,  10  per  cent 000 


16;  600 


Fox  River,  below  Depere: 

For  complethig  channel  by  dredging  300,000  cnbic  yards^  at  10 

cento 20,000 

Contingencies,  10  per  cent • 3,000 

22,000 

Total 28>e00 

Money  statement. 

July  1, 1897,  balance  unexpended $25,462.38 

Appropriated  by  act  of  July  19, 1S97 6,000.00 

30,462.38 
Jnne  90, 1896,  amount  expended  daring  fiscal  year 27, 306.62 

July  1,  1896,  balance  unexpended 8,153.76 

'Amount  (estimated)  required  for  completion  of  existing  project *22, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 

1900,  including  $6,600  for  maintenance 28^  600.00 

Submitted  in  compliance  with  requiremento  of  sections  2  of  river  and 

harbor  aoto  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


4fipropHaKoiit. 


Act  of— 

June  23, 1866 $30,500.00 

March  2, 1867 46,000.00 

July  25. 1868  (allotted). . .  17, 500. 00 

AprU  10, 1869  (aUotted) . .  44, 550. 00 

July  11.1870 17,500.00 

March  3, 1871 17,500.00 

March  3, 1873 20,000.00 

June  23, 1874 10, 000.00 

March  3, 1875 10,000.00 

August  14, 1876 8,000.00 

June  18, 1878 5,000.00 

March  3, 1879 4,000.00 

June  14, 1880 6,000.00 

March  3,1881 5,000.00 


Act  of— 

August  2, 1883 $20,000.00 

July  5, 1884 10,000.00 

August  5, 1886 7,000.00 

August  11, 1888 10,000.00 

September  19, 1890 10, 000. 00 

Julyl3,1892 25,000.00 

August  18, 1894 25,000.00 

June  3, 1896 25,000.00 

July  19, 1897 5,000.00 

Miscellaneous  receipto  credit- 
ed to  appropriations 53. 50 

Total 877,002.50 


•  For  dredging  Fox  River  below  Depere,  Wis. 
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COMMBRCIAI.  STATISTICS  FOR  THE  CALENDAR  TEAR  ENDING  DECEMBER  81,   1897. 

[Furnished  by  Mr.  Charles  B.  Roberts,  eolleotor  of  customs,  port  of  Milwaokee,  Wis.] 

Name  of  harbor,  Qreenbay^  Wis.  |  collection  district,  Milwaukee,  Wis. ;  nearest 
light-house,  Grassy  Island,  Wisconsin. 

ArrivaU  and  departures  of  veaseU. 


Descriptioxi. 

Arrivals. 

Departures. 

Namber. 

Tonnage. 

Number. 

Tonaage. 

Steam 

801 
198 

196.965 
i9  ai£ 

891 
197 

191,892 
89,418 

Sail 

Total 

689 

239,818 

688 

231,806 

Prindpal  articUa  of  export  and  import  for  1896, 
BY  WAT  OF  THE  HARBOR  ONLT. 


Articles. 


Tons. 


Articles. 


Tons. 


Barley 

Brick 

Butter 

Cattle 

Cheese 

Com 

Fish 

Flour , 

Hay 

Hides 

Hogs 

Malt 

Merchandise  (general). 

MiUstufto....! 

GaU 

Oil 

Pease 

Pork  and  beef 

Potatoes 

Bye 

Salt 

Wheat 

Wool 


18,200 
607 

,7» 

2,5241 

600 

Ollf 

19,882 

4,783 

26 

6 

i,opo 

92,428 
6,697 
85,812 

6k  000 


14,000 

63) 

9,000 


Total. 


211,1951 


IMPOBTS. 

Agricultural  implements . 

Apples 

Beer 

Cattle 

Cement 

Cheese 

Coal  and  coke 

Fish 

Furniture 

Hay 

Iron  and  steel 

Marble 

Merchandise  (general) . . . . 

Oil 

Plaster  (land) 

Pork  and  beef 

Posts  (fence) 

Rye 

Salt 

Shingles 

Wagons  and  carriages .... 
Wood 


246 

1,184 
17 


170. 
1, 


8, 


8. 


27i 
811 

1? 

800 

120 

276 

4631 

484 

180 

1^ 
180 


Total. 


852.0961 


Note.— Repeated  efforts  were  made  to  obtain  the  commercial  statistics  of  Green- 
bay  Harbor  »>r  the  calendar  year  ending  December  31, 1897,  bnt  without  avaiL 


116. 


IMPROVEMENT  OF  STURGEON  BAY  AND  LAKE  MICHIGAN  SHIP  CAKAL, 

WISCONSIN. 

The  original  condition,  object  of  the  improvement,  project,  and 
present  works  were  described  in  detail  in  Annual  Eeport  of  the  Chief 
of  Engineers  for  1896,  pages  2471  and  2472,  and,  1897,  page  2660. 

Condition  of  the  iinprovefnent — For  a  distance  of  6,849  feet  on  the 
north  side  and  6,200  feet  on  the  south  side,  measuring  &om  the  east  or 
lake  end,  the  canal  banks  are  protected  by  revetments. 

Jane  30, 1898,  the  governing  depth  in  the  channel  was  about  15  feet 
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below  the  datum  plane  of  harbor  improyemeiits,  being  abont  0.9  of  a 
foot  more  than  at  the  beginning  of  the  fiscal  year. 

Operations  during  the  fiscal  year. — By  hire  of  labor  and  the  use  of  the 
Government  dredge  and  pile  driver,  and  the  purchase  of  materials  in 
accordance  with  law,  the  north  revetment  was  extended  694  linear  feet 
and  the  south  revetment  1,085  linear  feet,  completing  the  former  to 
station  68^  and  the  latter  to  station  62. 

Forty-four  thousand  one  hundred  and  sixty-five  cubic  yards  of  mate- 
rial was  excavated  in  widening  the  canal  during  the  fiscal  year. 

Remafks. — The  importance  of  the  canal  as  a  great  maritime  water- 
way is  abundantly  demonstrated  by  the  great  increase  in  commerce 
passing  through  the  same  since  its  purchase  by  the  United  States, 
April  25, 1893.  The  commerce  passing  through  the  canal  during  the 
calendar  year  ending  December  31, 1897,  was  much  greater  than  that 
of  any  previous  year  since  its  purchaae  by  the  Government,  and  was 
more  than  100  per  cent  in  excess  of  that  passing  through  the  last  year 
it  was  owned  by  private  parties. 

It  is  therefore  very  essential  that  the  present  project  for  widening 
both  the  canal  and  the  channel  in  Sturgeon  Bay  be  completed  as  soon 
as  the  necessary  funds  for  the  improvements  are  provided. 

The  eetimated  ooet  of  project  i&dopted  in  1894  (see  Report  of  Chief  of  Engi- 
neers, 1894,  page  2057)  was $98,450 

Additional  estimate,  modified  project  of  1896: 

Increasing  width  of  westerly  1,000  feet  of  canal  to  250  feet $4, 750 

Increasing  width  of  channel  in  Sturgeon  Bay  to  200  feet 10, 300 

Total  additional  estimate 15,060 

Total 113,500 

Total  appropriations,  exclnsive  of  purchase 60, 000 

Amount  (eetimated)  to  complete  present  project 63, 500 

An  appropriation  of  $63^600  is  recommended  for  the  fiscal  year 
ending  Jane  30, 1900. 

Money  statement. 

July  1,  1897,  balance  unexpended $16,083.60 

June  30, 18S^,  amonot  expended  during  fiscal  year 15,517.48 

July  1, 1898,  balance  unexpended 566.02 

July  1, 1898,  outstanding  liabilities 246.60 

July  1, 1898,  balance  available ^..         319.42 

{Amount  ^estimated)  required  for  completion  of  existing  project 63, 500. 00 
Amount  thatoan  be  profitably  expended  in  fiscal  year  eudms  June  30, 1900    63, 500. 00 
Submitted  in  compliance  with  reauirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane4»  1897. 


ApfropriaUons, 
Act  of— 

July  13, 1892  (for  purchase) $81,833 

August  18, 1894 20,000 

June  8, 1896 80,000 

Total 181,833 
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OOMMBROIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  ENDING  DECEMBER  31,  1897. 

[Fnrniahed  by  Mr.  Ad«m  N.  Dier,  superintendent  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal, 

Wisconsin.] 

Name,  Stnrffeon  Bay  and  Lake  Michigan  Ship  Canal,  Wisoonsin ;  oolleotion  dis- 
trict, Milwaukee,  Wis. ;  nearest  light-house,  on  north  pierhead,  entrance  to  harbor. 


Arrivals  and  departures  of  vessels. 

Bound  down. 

Bound  up. 

Total 

daas. 

Num- 
ber. 

Net  tons. 

Num- 
ber. 

Net  tons. 

Num. 
ber. 

Net  tons. 

St4Miin T .- 

1,108 
818 
857 

883,991 
147.356 
833,296 

1.020 
734 
877 

838,174 
150,899 
332,766 

2,128 

1,552 

734 

722,166 
297,756 

Sail 

Unrifurod..... 

666,061 

Total 

2,283 

864,642 

2,181 

821,839 

4.414 

1,686,981 

Navigation  through  the  canal  for  the  season  of  1897  was  resumed  April  12,  the  date 
on  which  the  ice  in  Green  Bay  disappeared,  and  was  piractically  closed  December  22, 
the  active  or  open  season  being,  therefore,  254  days  long. 
Average  number  of  craft  passing  through  the  canal  per  day  for  the  whole 

season  (not  including  tugs) ^ 17.83 

Average  number  of  net  tons  passing  through  the  canal  per  day  for  the 

whole  season  (not  including  tonnage  of  tugs) 6,687.76 

Average  net  tonnage  of  steam  craft 889.88 

Average  net  tonnage  of  sail  craft., 191.85 

Average  net  tonnage  of  unrigged  craft 907.44 

Among  the  larger  class  of  boats  passing  through  the  canal  during  the  past  season 
were  the  steamers  Maryland,  Manhaiten,  Manchester,  Progress,  Fhenix,  Cuba,  Bussia, 
J,  F.  Eddy,  8.  J.  Murphey,  Florida,  B,  P.  Flower,  SU  Lawrence,  Ann  Arbor,  and  otherS; 
whose  net  tonnage  was  1,000  tons  and  more. 

Statement  of  freight  and  passengers  carried  through  the  canal  for  the  calendar  year  ending 

December  SI,  1897. 


Articles. 


Net  tons. 


Artides. 


Net  tons. 


BOUHD  DOWN. 

Agricultural  implements ... 

Apples 

Cement 

Coal 

Pish 

Flour 

Gluoose 

Grains  (all  kinds) 

Horses 

Iron  (manufactured) 

J«»(plg) 

Leather 

liumber 

Merchandise  (general) 

Oila , 

PUes 

Potatoes , 

Salt. 


1,020 

648 

160 

16,785 

160 

2,810 

985 

6,303 

718 

12 

2,982 

80 

470 

1,090 

86,692 

717 

102 

837 

13,698 


Bark 

Brush 

Coal 

Dairy  products.. 

Fish 

Flour 

Grain  (aU  kinds). 

Hay 

Hides 

Ice.. 


Iron  (mannfisctured) 

iKm(Plg) 

Lath 

Logs 

Lumber 

Merchandise  (general) 

PUes 

Poles  (telegraph) 

Posts  (fence  and  paving) 

Potatoes 

Salt 

|e5d(flax) 

Shingles 

Stone  (building  and  crib) 

Ties  (raihroad) 

Trees  (shade  and  Christmas) . 

Wood 

Wool 


8,800 

100 

9.898 

246 

117 

7,711 

6,050 

250 

174 

800 

160 

6,090 

1,428 

900 

664,818 

6,611 

966 

.   14,262 

2,616 

1,968 

9 

704 

8,060 

166,618 

16,892 

800 

42,670 

26 


T6td. 


87,999 


..number. 


6,426 


Total.. 
Passengers  . 


.number. 


860,606 
8,407 


Total  number  of  net  tons  of  freight  oanied  through  canal  during  the  calendar  year  ending 

December  81, 1897 .Vf. 7. -.948,606 

Total  number  of  passengers  carried  through  the  canal  during  the  calendar  year  ending  Deoem- 
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StaUmmii  $h^wing  quantUjf  amd  etiinuiied  value  of  freight  carried  Araagk  Ike  carnal  ftr 
ike  calendar  year  ending  Deeemher  SI,  18S7, 


Items. 

Quantity. 

Price  per 
unit. 

Total 
Talualion. 

ApDles 

tons  . 

barrels.. 

1,020 
7,240 
2.180 
1,000 

150 
26,688 

245 

277 
100,210 

968 

161.700 

75,000 

110,882 

963 

174 

16 

800 

8,182 

6.039 

6,176 

470 

800 

877.272 

41,103 

4.098 

1.067 

88.896 

187.688 

81,004 

124,716 

25.148 

58,740 

166,618 

227,000 

8,000 

17,066 

25 

$150.00 

4.00 

6.00 

LOO 

20.00 

8.50 

150.00 

100.00 

6.50 

80.00 

.40 

.90 

.96 

10.00 

100.00 

100.00 

8.00 

60.00 

18.00 

2.00 

150.00 

12.00 

15.00 

150.00 

10.00 

8.50 

L50 

.12 

2.00 

.80 

L20 

L60 

.90 

.20 

.60 

4.00 

400.00 

$168,000.00 

28.900.00 

18,060.00 

1,500.00 

8.000.00 

89.890.60 

86,750.00 

27,700.0a 

551,155.00 

29,550.00 

64,680.00 

67.600.00 

106.837.90 

9,630.00 

17,400.00 

bS".;;;;.;..;;..;..;...;.....;;;:;: 

oords.. 

Brush 

Cement 

bundles.. 

tons.. 

Coal 

do 

Dairy  prodaots 

ri»h... 

'"."l!"!Ill!I!"!I!".do.II! 

Flour 

barrels.. 

Qloooss.. •.••.... 

tons 

Grsin: 

Com 

Pess 

bushels.. 

do.... 

Wheat 

Hsy 

do.... 

^tOttS.. 

Hides 

do.. 

£^r--v.---v-;;- 

number.. 

^ tons.. 

1,600.00 
900.00 

Iron: 

ICsnofkotnred 

Ha 

156.600.00 
108.702.00 

pfff 

do 

10, 35a  00 

70,500.00 

8.600.00 

6,659.080.00 

Leather - 

tons.. 

lST::::::::::::::::::::::::.:;::::: 

Lumber •-... 

MfeetB.M.. 

tons.. 

6.166,450.00 
40,980.00 

Oils 

banels.. 

Piles 

nnml^ip,- 

8.734.50 

Poles  (telegraph) 

do 

125,842.80 

Posts  (fenoe  and  paying) 

Potatoes 

do.... 

barrels.. 

16,522.56 
62,008.00 

Salt 

do 

99,772.00 

R«^  (flax) ,.. 

bushels.. 

80,171.00 

Shingles 

Stone 

tons.. 

80.610.00 
149,951.70 

•"•s  (railroad).... 

number. . 

45,410.00 

Trees 

do.... 

1,500.00 

Wood 

oords.. 

68.272.00 

Wool 

tons.. 

10.000.00 

Total  Tslae 

14,110,690,26 

Ccmpa/raHoe  eiatemeni  of  principal  itemne  of  commerce  through  ihe  canal  for  the  calendar 

yeare  1896  and  1837. 


ItflDIS. 

Year. 

XMreaae. 

DecressSb 

1896. 

1897. 

Vessels 

....•■•....number.. 

4,081 

1,558.148 

831.870 

9,700 

1,767 

10,460 

009 

80,162 

799 

92,850 

872,454 

L272 

10.409 

6,526 

100 

846.886 

43,628 

7;  650 

84,946 

57.456 

10,360 

105,285 

4,414 

1,685,981 

948,605 

8,898 

1,020 

7,240 

2.180 

26,683 

2T7 

100,210 

847.582 

963 

8.182 

6.039 

470 

877,272 

41.106 

4.098 

83.895 

137,608 

81.004 

124,715 

25,143 

68.740 

166,618 

883 
127,838 
U7.236 

Tonnage 

Tonnace  (oarsro). ...... ......... 

tons.. 

do.... 



Passctneem 

......... .^ -number. . 

807 

tons.. 

747 

^l'?.;::::::::;;::::::;;:::::: 

barrels.. 

............. cords.. 

tons.. 

8,210 

1,571 

r!oi^l  and  ooke 

4,479 
623 

Fish 

..............do.... 

Flour 

barrels.. 

7,860 

Grain  (all  kinds) 

bushels.. 

tons.. 

..... .........uo.... 

24,872 

Hay 

Iron  (mannfisotured) 

Iron(DiiF)  ....................... 

800 

7,277 

488 

do 

MfeetB.M.. 

870 
80.486 

Lumber 

••... 

Merchandise  (ffenersl) 

tons.. 

2,525 

oiis!^.:^?:!!?.^!.™..."...^^^^ 

barx«ls.. 

3;  552 

Poles  (teleffranb) 

...........number.. 

1,051 

Posts  (fencsand  paying) 

Potatoes 

..............do.... 

barrels.. 

80,218 
20,654 
19,480 
25.148 
58.740 
106.424 

Salt 

..............do.... 

Seed  (flax) 

Shinfflss 

bushels.. 

M.. 

a^f     

tons.. 

60,189 
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Compturaihe  itaUmmi  of  principal  iiaiM  of  oomtMroe  through  the  canal  for  the  calendar 
$ear8 1896  amd  i^^— Continaed. 


Tear. 


1898. 


1807. 


Inorease. 


DeoreaMb 


Ties  (nflroftd) 

TreM  (shade  and  Christmas) . 
Wood 


..number, 
.do. 


..oorda. 


848,859 
48,000 
18,209 


287,060 

8,000 

17,068 


121,809 
45,000 
1,191 


Estimated  ralue  of  freight  passing  through  eanal  during  tlie  calendar  year  ending 
Deoember  81, 1890 114,224,429.86 

Estimated  value  of  freight  nassing  through  eanal  during  the  calendar  year  ending 
Deoember  81, 1897 14,U0,e90.a6 


Deereaae  iafalue  of  freight  in  1897  as  compared  with  1896 . 


118,789.69 


SMomoni  thowing  number  and  nei  tonnage  of  tuge  paeeing  through  the  canal  during  the 
calendar  gear  ending  December  SI,  18S7,  and  the  nnmier  of  veesele  and  §cow§  towed 
during  that  time. 


Bound  up. 

Month. 

Hunber. 

Kettons. 

Yesseli 
towed. 

Scows 
towed. 

Kumber. 

Net  tons. 

Yessels 
towed. 

towed. 

Aurfl 

48 

118 
107 
100 
105 
120 
144 
Ul 
81 

1,602 
8,888 
2^830 
2,690 
2,860 
8;619 
8,861 
8,285 
810 

8 

51 
22 
29 
27 
44 
44 
29 

18 
81 
41 
60 
67 
58 
86 
21 
14 

49 
128 
104 

97 
104 
122 
128 
117 

82 

1,601 
8,466 

2,774 
2,458 
2,848 
8,507 
8,680 
8,457 
786 

8 

89 
89 
48 
81 
52 
57 
41 
8 

21 

^t;:..:.:.:  :: 

86 

Jime!".!";i.."!I 

48 

July 

50 

August..  ...'.><••>< 

67 

SepTembw 

58 

October. •••••.••••. 

89 

Noyember  ..••••••• 

84 

December  .....r..«. 

11 

Total 

884 

24,245 

264 

831 

871 

24,422 

818 

860 

Total  number  of  trips  made  through  oaanl  by  togs  for  whole  season 1,788 

Total  number  of  net  tons • 48,667 

Total  number  of  ressels  towed • 582 

Total  number  of  scows  towed 691 

Total  number  ofTCssels  and  scows  towed 1,278 

Average  net  tonnage  of  tun 27.78 

Average  number  passing  through  canal  per  day  for  whole  season 6.93 

Number  of  tun  stationed  at  canal  euffagied  in  local  towing 7 

Net  tonnage  <u  tugs  stationed  at  canal  xor  local  towing 190 

Length  of  lowing  route  from  harbor  entrance  to  mouth  of  Sturgeon  Bay,  miles 8| 


Statement  of  elaee  and  tonnage  of  veeeeU  coming  in  from  the  lake,  via  the  canal,  during  the 
seaeon  of  1897,  to  $eek  ehelter  in  Sturgeon  Bag  from  atorme. 


Month. 

Steam. 

SaiL 

Unrigged. 

Totsl. 

Ko. 

Net  tons. 

Ho. 

Net  tons. 

No. 

Net  tons. 

No. 

Net  tons. 

tTanuary  ......................>>... 

11 

20 
21 

8,920 

801 
1,602 
8,760 
1,113 
1,874 

832 
1,661 
6,640 
5,243 
2,862 

4 
2 
1 
8 
28 
11 
5 
10 
25 
45 
54 
19 

8,920 

$292 

801 

FebrusTT  ......................r.... 

March 

Aoril 

1 
10 

6 

2 
11 
17 
25 
28 

8 

75 

1,454 

264 

116 

966 

2,045 

4.470 

9,663 

1,887 

1,100 
1,000 

2.777 
S204 

MSy.:::::;;::::;::::::;;:;::;;;::: 

June.....  ••■..•••...... ..••....•... 

L877 

July 

1.990 

August 

1,200 
1,763 

2,487 
6,369 

September 

October ............................ 

11,010 

November 

1,600 
7,162 

16.406 

Deoember.  r ,,t. 

11,891 

Total 

90 

81,880 

108 

20,939 

23 

18.  n5 

216 

66,034 
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No  record  wm  kept  of  those  craft  bound  oat  detained  at  Sturgeon  Bay  by  stormy 
weather,  thoush  at  times  daring  the  spring  and  Call  months  the  oatbound  fleet  thos 
sheltered  numoered  as  high  as  forty  craft,  not  including  those  that  came  in  from  the 
lake  via  the  canal  to  seek  a  harbor  of  refuge  in  this  bay. 

Craft  hailing  from  nearlv  everv  principal  port  on  the  chain  of  lakes  could  be  found 
among  those  that  sought  the  shelter  of  thiflnarbor  during  severe  storms,  the  natural 
land-locked  bay  offering  perfect  protection  and  safety  to  craft  whichever  direction 
the  wind  may  blow  from. 

The  mooring  facilities  in  Sturgeon  Bay  are  at  present  not  such  as  oould  be  desired 
for  so  perfect  a  harbor  in  every  other  respect,  sneltered  craft  being  obliged  to  come 
to  ancuor  in  or  near  the  regularly  used  channel  on  account  of  the  shoal  water  eLse- 
where.  This  greatly  interferes  with  the  free  navigation  of  the  bay,  and  there  is 
constant  danger  of  collisions  between  craft  in  transit  and  those  moored  in  the  bay 
for  shelter. 

To  overcome  this  difficulty,  a  basin  of  ample  area  should  be  dredged  at  the  head  of 
Sturgeon  Bay  where  craft  in  for  shelter  could  be  provided  with  moorage  and  placed 
in  a  systematic  way  so  that  the  chanuel  used  by  tnose  in  transit  would  in  no  way  be 
obtttructed  through  this  source. 

Such  an  arrangement  would  add  vastly  to  the  importance  of  Sturgeon  Bay  ss  a 
harbor  of  refuge,  and  vessel  men  would  not  faU  to  appreciate  the  opportunity  offered 
to  safely  shelter  their  craft  during  storms. 

Sturgeon  Bay  has  a  coaling  station,  weather-display  station,  telegraph  and  long- 
distance telephone  &cilities,  all  of  which  are  necessary  adjuncts  to  a  first-class  harbor 
of  refuge. 

Average  net  tonnage  of  steam  craft  sheltered,  .w 348.75 

Average  net  tonnage  of  sail  craft  sheltered 209.39 

Average  net  tonnage  of  unrigged  oraft  sheltered 600.15 

The  past  season  having  been  singularly  free  from  severe  and  protracted  storms,  the 
number  of  oraft  seeking  the  shelter  of  this  harbor  was  not  as  great  as  in  former  years 
when  storms  were  more  prevalent  and  protractive. 

Clou,  quanHty,  and  estimaUd  valve  of  oargoee  carried  by  veissla  aheltered  in  Sturgeon 
Bay,  ieaeon  cf  2897,  only  thoee  coming  in  from  the  lake  via  the  canal  being  included. 


Items. 


Quantity 


Price  per 
unit. 


Total  val- 
oation. 


i£S!r:;:;::;:::::::::::; 

Coal 

Grain: 

Pmm 

Wheat 

py 

Iron: 

Hannfactnred 

Pig 

Leather 

Lumber 

Merchandise  (eeneral) ... 

Poles  (telegrapn) 

Posts  (fenoe  and  paving) . 
Potatoes 

Ties"(railn»d)V.V'.V*.".'.V. 
Wood , 


.barrels. 
...cords. 
— tons. 


.bashels. 
do... 


do... 

do... 

do... 

.M.feetB.H. 

ions. 

number. 

.do. 


..barrels. 

do... 

,  .number. 
....cords. 


600 

880 

6,127 

2,000 

1,000 

680 

25 

1,450 

30 

11,235 

662 

825 

8,600 

1,200 

9,000 

8,200 

2,486 


$4.00 
6.00 
8.60 

.00 

.95 

10.00 

50.00 

l&OO 

150.00 

15.00 

150.00 

1.50 

.12 

2.00 

.80 

.20 

4.00 


$3,400.00 

1,960.00 

21,444.50 

1,800.00 

950.00 

6,800.00 

1,250.00 

26,100.00 

4,500.00 

168,525.00 

99,300.00 

1,237.60 

1,020.00 

2.400.00 

7,200.00 

640.00 

9,944.00 


Total  estimated  valueof  cargoes $356,491 

Total  approximate  value  of  vessels  sheltered 4,380,600 

Approximate  value  of  vessels  and  cargoes 4,737,001 

The  valuation  of  vessel  property  seeking  shelt'Or  in  Sturgeon  Bay  via  the  canal 
dnrinff  the  past  season,  as  given  above,  is  based  on  the  valuation  given  in  Lloyd's 
Vessel  Register,  and  is  approximate. 


Digitized  by  LnOOQlC 


APPENDIX   I  I — BEPOBT  OP  CAPTAIN  ZINN. 


2303 


Principal  lines  of  transportation  using  the  eanal  during  the  past  year  and  number  and  net 
tonnage  of  boats  comprising  each  line. 


Kuneofllne. 

Home  port. 

Number 
of  boats. 

Ketton. 
nage. 

Toledo,  Ann  Arbor  and  Northsm  Hiohigan  B.  B^ 
freight. 

Toledo,  Ohio 

12 

3,292 

Chlflafro.  ni 

6,874 

do 

6,808 

Manistee  Transportation  Co.,  firelght  and  passen- 
gers. 

Manistee,  Mioh 

1,3T7 

Chicago,  HI 

3,134 

SnflLldinir  Lnmber  Co.  freiffht 

d«r,i 

1,563 

Leathern  &  Smith  Towing  and  Wrecking  Co.,  freight 
T vo  KiT4«m  Man nfact" nntt  Co-,  fimifflit 

SeTastopol,  Wis 

8,899 

TwoBiTers,Wis 

677 

Hamilton  A.Merrvman  Co.. frelirht. ...... ...•••.... 

Marinette.  Wis 

956 

Haasler  &  Lata  Co..  freisht... 

Chi<<*go,  TH r, ,...-, 

1,100 

John  Sohrooder  Lumber  Co.. freiirht.. ..■*.. .-•-..*. 

Milwaukee,  Wis 

009 

Total 

S3 

26,860 

In  addition  to  the  above  regnlar  lines  of  transportation  a  large  number  of  steam 
bargesy  sail  vessels,  and  scows  engaged  in  the  general  freighting  business  ose  the 
caual  continnaUyy  going  both  ways,  dnrins  the  navigation  season,  and  a  large  local 
business  is  done  by  tags  engaged  in  assisting  sail  vessels,  scows,  etc.,  through  the 
canal.  The  establishment  of  the  Lake  Michigan  Car  Ferry  Transportation  line 
between  South  Chicago  and  Peshtigo,  via  the  canal,  has  added  very  largely  to  the 
commercial  importance  of  the  waterway. 


I  I  7. 

OPERATING   AND  CARE  OP  STURGEON  BAY  AND  LAKE  MICHIGAN  SHIP 

CANAL,  WISCONSIN. 

Oi)erations  have  been  confined  to  work  incident  to  operating  and 
care,  examinations,  keeping  a  record  of  vessels  and  tonnage  tbxoagh 
the  canal,  and  sach  dredging  and  repairs  as  were  necessary  for  mainte- 
nance. 

For  details  of  work  done  daring  the  year  see  report  of  Mr.  Adam  N. 
Dier,  saperintendent  of  the  canal,  appended  to  this  report. 

The  expenditures  during  the  year  ending  Jane  30, 1898,  amounted  to 
$15,037.58  from  an  allotment  from  the  indefinite  appropriation  for 
'^operating  and  care  of  canals  and  other  works  of  navigation,"  provided 
by  section  4  of  river  and  harbor  act  of  July  5, 1884. 

In  accordance  with  this  section  an  itemized  statement  of  the  expend- 
itures is  appended  hereto. 

Money  statement 

July  1, 1897,  balance  nnexpended $2,544.60 

Amount  allotted  for  Jisoal  year  ending  June  90,1896 12,873.77 

15,418.37 
June  30, 1888,  amount  expended  during  fiscal  year 15, 037.58 

July  1,1898,  balance  unexpended 880.79 

July  1, 1898,  outstanding  fiabilities 374.50 

July  1, 1896,  balance  available 6.21 

i  Amount  (estimated)  for  expenditure  in  fiscal  year  ending  June  30, 1899  *  $27, 435. 79 
( Amount  available  for  fiscal  year  ending  June  30, 1899 27, 442. 00 

*  AmouBt  allotted  if  estimate  is  approved. 
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RBPORT  or  MB.  ADAM  N.  DISBy  SUPBRIlVTBNDftNT  STUBCXOIT  BAT  AKD  LAKB  MICHIGAH 

SHIP  CAHAL. 

UinTBD  Statbs  Engineeb  Offigb, 

sturgeon  Bag,  WU.,  June  SO,  W8, 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  npon 
''Operating  and  care  of  canals  and  other  works  of  navigation"  as  applied  to  Stur- 
geon Bay  and  Lake  Michigan  Ship  Canal;  Wisconsin,  for  the  fiscal  year  ending  June 
30^898: 

The  work  accomplished  darinff  the  year  consisted  principally  in  entire  renewal  of 
the  most  dilapidated  sections  or  the  canal  revetments  and  repairs  to  other  portions 
of  the  works :  dredging  for  maintenance  of  channel ;  making  the  necessary  snryejs 
to  ascertain  the  condition  of  the  channel;  repairs  of  the  plK-driTing  plant;  hnild- 
ing  a  new  watoh  house  near  westerly  end  of  the  canal;  care  and  preservation  of 
grounds  and  buildings,  and  other  work  incidental  to  operating  and  care,  such  as 
supervision  of  the  works  and  the  improvements  in  progress,  ooUecting  commercial 
statistics,  night  servioe,  etc. 

MAINTENAHCX  OF  NAVIGATION. 

Nav^^ation  through  the  canal  for  the  year  1897  was  opened  April  12  and  praetieally 
closed  December  22,  the  active  or  open  season  being,  therefore,  254  days. 

Navigation  through  the  canal  for  the  season  of  1898  was  resumed  with  the  disap- 
pearance of  the  ice  in  Green  Bav,  April  4. 

The  commerce  passing  tbroagh  the  canal  during  the  calendar  year  ending  Decern- 
¥eE  31, 1897,  was  the  greatest  in  the  history  of  the  canal,  and  was  more  than  100  per 
cent  in  excess  of  that  of  the  year  immediately  preceding  the  transfer  of  the  waterway 
to  the  United  States. 

ooNDmoN  or  ghanneul 

The  depth  of  water  in  the  canal  and  its  approaches  was  well  maintaiiied  through- 
out the  year,  and  no  serious  groundings  occurred  in  the  channels. 

The  water  reached  its  minimum  stage  during  the  year  at  6  o'clock  p.  m.  of  Janu- 
ary 2,  1898,  when  it  was  2.85  feet  below  the  zero  mark,  or  5.91  feet  below  hieh  water 
mark  of  1838,  and  the  maximum  stage  was  recorded  at  4  o'clock  p.  m.  of  June  3, 
1898,  when  the  tide  gauge  showed  it  to  be  .80  foot  below  the  zero  mark,  or  3.86  feet 
below  high-water  mark  of  1838. 

RENEWAL  AND  REPAIB8  OF  OANAL  RBYETMENTS. 

The  United  States  owning  a  dredging  and  pile-driving  plant,  all  improvements  to 
the  works  during  the  year  were  accomplished  by  hire  of  labor  and  pnrohase  of 
materials  in  accordance  with  law. 

The  old  revetment  on  north  side  of  the  canal,  westerly  from  the  slip  near  the  lake 
end  of  the  works,  was  in  such  an  advunced  state  of  decay  and  in  sach  dilapidated 
ccndition  as  to  require  entire  renewal.  The  old  revetment  was  accordingly  taken  up, 
the  slip  extended  westward  about  500  linear  feet  and  new  revetment  of  <' Wakefield^ 
patent  triple-lap  sheet  piling  put  in,  a  total  of  543  linear  feet  being  constructed  to 
revet  the  extension  to  the  slip,  including  the  end  of  the  offset.  Work  of  excavating 
for  the  extension  to  the  slip  was  commenced  August  2,  1897,  and  pile  driving  began 
the  16th  of  the  same  month,  and  the  improvement  completed  September  %,  1k)7. 
The  space  behind  the  new  work  was  filled  to  the  water  surface  with  sand  washed 
down  from  the  high  banks  with  the  pump  on  the  pile  driver,  an  estimated  total  of 
2,700  cubic  yards  of  material  being  thus  washed  into  the  space.  The  cost  of  the 
new  revetment  at  this  place,  exclusive  of  the  dredging,  was  $6.19  per  linear  foot,  of 
which  sum  $4.30  was  for  materials,  $1.64  for  labor,  and  $0.25  for  rovalty. 

Similar  improvements  were  made  in  f^ont  of  the  office  premises  during  the  months 
of  Mav  and  June,  1898,  where  400  linear  feet  of  the  old  revetment  was  taken  up  and 
entirely  renewed  with  the  sheet-pile  revetment  of  the  '*  Wakefield''  triple-lap  pat- 
tern. Work  on  this  improvement  was  commenced  May  1, 1898,  when  the  ifredgo 
began  excavating  a  slip  so  that  the  new  revetment  conld  be  set  back  on  a  line  con- 
forming with  the  new  work  at  the  easterly  and  westerly  ends  of  the  canal;  pil® 
driving  was  commenced  June  7  and  completed  June  30.  A  total  of  466  linear  feet  of 
new  revetment  was  constructed  at  this  place  at  a  cost  of  $5.56  per  linear  foot,  of 
which  sum  $3.55  was  for  materials,  $1.76  for  labor,  and  $0.25  for  royalty. 

The  minor  repairs  made  to  the  canal  revetments  during  the  year  consisted  of 
renewing  a  large  number^of  broken  and  unserviceable  water  wales,  caps,  and  hind- 
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era,  and  refastening  many  of  the  old  oaps  and  binders  with  new  screw  bolts.  The 
following  repair  work  was  accomplished  daring  the  year: 

North  reotftmaal.— On  this  side  of  the  canal,  between  Stations  14  and  44, 474  linear 
feet  of  new  12  bv  12  inch  white- pine  water  wale,  42  linear  feet  of  new  12  by  12  inch 
white-pine  cap  timber,  and  24  linear  feet  of  new  8  by  12  inch  white-pine  binders 
were  used  in  replacing  old,  broken,  and  nnservicoable  materials.  Thu  timber  was 
fastened  in  place  with  68  iron  tie-rode,  li  inches  by  17  feet,  and  26  new  screw  bolts, 
H  inches  by  27i  inches. 

S<mtk  revetmenU^On  this  side  of  the  canal,  between  Stations  17  and  34, 1,185  linear 
feet  of  new  12  by  12  inch  white-pine  water  wale  and  160  linear  feet  of  new  8  by  12 
inch  white-pine  binders  were  need  in  replacing  old,  broken,  and  nnserviceable  mate- 
rials. This  timber  was  fastened  in  place  with  173  iron  tie-rods,  1^  inches  by  17  feet, 
and  91  new  screw  bolts,  1^  inches  oy  27i  inches.  One  hundred  and  seventy-two 
linear  feet  of  the  old  caps  and  binders  on  this  side  of  the  works  were  refastened 
with  48  new  screw  bolts,  H  inches  by  27i  inches. 

The  cluster  of  protection  piles  at  the  soatbeast  comer  of  harbor  entrance  to  canal 
was  further  strengthened  by  the  addition  of  five  round  piles  and  by  binding  the 
whole  clump  firmly  together  with  four  tnms  of  heavy  chain. 

Dredging  operaiiom, — The  following  dredging  for  maintenance  of  channel  was  done 
during  the  fiscal  year:  During  the  months  of  July,  August,  and  September,  1897, 
20,279  cubic  yaids  of  material  was  removed,  of  which  quantity  12,626  cubic  yards 
were  removed  in  extending  the  slip  on  north  side  of  canal  near  lake  end,  1,978  cubic 
yards  in  front  of  this  slip,  and  5,675  .cubic  yards  in  extending  the  south  cut  from 
Station  40  to  Station  51^.  Dredging  on  this  cut  was  resumed  May  24, 1898,  since 
which  time  15,665  cubic  yards  have  been  removed,  making  a  total  of  85,944  cubic 
yards  removed  during  the  fiscal  year. 

Survey  and  soundings, — ^A  survey  was  made  in  August,  1897,  of  the  rock  underlay- 
ing the  bottom  of  the  canal  between  Stations  0  and  8,  and  its  depth  below  the  zero 
mark  of  the  tide  gauge  determined  at  Stations  0,  i.  1,  2,  and  3. 

January,  1898,  a  survey  was  made  of  the  easterly  portion  of  Sturgeon  Bay  and 
soundings  taken  through  the  ice  from  Station  72  to  Station  122.  Soundings  were 
taken  on  transverse  lines  50  feet  apart,  at  intervals  of  50  feet  excepting  in  the  chan* 
nel  and  below  the  "Angle''  light,  where  they  were  taken  at  intervals  of  25  feet. 
The  area  covered  by  these  soundings  measured  500  feet  in  width  and  extended  into 
Sturgeon  Bay  5,000  feet  beyond  the  canal  limits. 

March,  1898,  the  usual  spring  soundings  were  taken  in  the  canal  from  Station  0  to 
Station  72.  These  soundings  were  taken  on  transverse  lines  100  feet  apart,  at  inter- 
vids  of  20  feet  as  heretofore. 

Repairs  of  pile  driving  planU^EtkTlj  on  the  morning  of  August  28, 1897,  the  pile- 
driving  plant,  which  was  moored  at  westerly  end  of  the  slip,  on  north  side  of  canal, 
near  lake  end,  was  run  into  by  Car  Ferry  No.  1,  in  tow  of  the  tug  S,  M,  FUoker,  and 
badly  damaged.  The  fiat  scow  was  badly  twisted  and  forced  unon  the  anchor  piling 
of  the  revetment  then  in  course  of  construction,  and  two  planxs  in  the  rake  of  the 
scow  were  stove  in,  causing  it  to  leak  so  badly  that  it  was  difficult  to  keep  it  afioat 
until  the  driver  could  be  taken  off.  The  suction  and  standpipe  of  the  steam  pump 
were  destroyed  and  other  damage  done  to  the  plant.  The  driver  was  transferred  to 
the  bank  and  the  scow  taken  to  the  shipyard  for  repairs.  The  whole  outfit  was 
repaired  in  first-class  shape  and  operations  on  construction  of  revetment  resumed 
September  5.  April,  1898,  the  fiat  scow  and  driver  were  repainted  and  some  minor 
repairs  made  to  tne  machinery,  carriage,  and  Worthiugton  steam  pump. 

New  watch  house.—A  small  bnilding  was  constructed  near  Station  62  on  the  north- 
erly side  of  the  canal  to  serve  the  purpose  of  a  watch  house  for  the  man  stationed 
at  the  westerly  end  of  the  canal  during  the  night.  The  building  is  of  frame,  with 
KTound  dimensions  of  12  by  14  feet,  with  12- foot  walls  and  {;:able  roof.  The  exterior 
Is  finished  witii  drop  siding  and  the  inside  ceiled  with  matched  and  beaded  bass- 
wood  lumber.  Tlie  structure  is  provided  with  a  suitable  brick  chimney  and  is  neatly 
painted  outside  and  inside.  A  platform  was  constructed  in  front  of  the  building 
and  a  large  locomotive  headlight  mounted  for  use  of  the  watchman  in  getting  the 
names  of  passing  craft. 

Care  ana  preservation  of  grounds  and  JmUdings^—Th^  following  improvements  were 
.  made  to  grounds  and  bmldings :  The  remainder  of  the  inclosed  premises  surronndiuff 
*  the  office  bnilding  and  dwelling  house  were  leveled  off,  a  foot  of  ^ood  soil  placed 
over  same,  and  covered  with  a  layer  of  live  sod.  The  lands  pertaining  to  the  canal 
adjacent  to  the  inclosed  office  premises  were  cleared  of  stumps,  logs,  and  other  rub- 
bish to  lessen  danger  from  forest  fires,  and  a  huge  bank  of  sand  that  had  accumu- 
lated in  the  rear  or  the  storage  warehouse  removed.  Twenty  shade  and  ornamental 
trees  were  planted  on  the  office  premises  and  a  suitable  plank  walk  put  down  between 
the  office  and  the  dwelling  house.  The  height  of  the  nag  pole  on  the  office  premises 
was  increased  by  the  addition  of  a  topmast,  and  a  suitable  structure  and  pole  put 

ENO  98 li5 


Digitized  by  LnOOQlC 


2806   BBPOBT  OF  THE  CHIEF  OF  EN0IKEBR8,  U.  8.  ARMT. 

up  for  mounting  the  anemometer.  The  outside  of  the  storaffe  warehonBe,  inelnding 
the  roof,  was  repainted,  and  some  minor  repairs  made  aboat  tne  eavee  of  the  bnilding. 

Omural  tupenMon,  ete.— General  superrision  was  maintained  over  the  works  vSi 
the  imnroToments  in  progress  daring  the  year.  Complete  and  classified  records  of 
all  fsnh  passing  through  the  oanal  daring  the  year  were  oarefa]ly  kept  as  nsnal 
Also  a  classified  reoord  of  those  craft  coming  in  from  the  lake  via  uie  canal  to  seek 
shelter  in  8targeon  Bay  from  storms,  together  with  a  record  of  the  class,  qnantity, 
and  approximate  valne  of  the  cargoes  carried  by  them  at  the  time  they  were  thiu 
sheltered.  The  reports  of  commercial  statistics  receiTod  were  properly  entered  on 
the  oanal  register  and  the  necessary  reporting,  correspondence,  and  all  other  clerical 
work  connected  with  the  office  attended  to.  Daring  the  open  season  the  regular 
night  serrice  was  maintained,  which  consisted  of  one  watcnman  stationed  at  the 
lake  end  of  the  canal  to  the  close  of  the  season  of  1897  and  two  watchmen,  odc 
stationed  at  each  end  of  the  canal,  since  April  1, 1898. 

I'he  roles  and  regulations  govern  iag  the  navigation  and  nse  of  the  oanal  were 
generally  well  observed  and  complied  with  by  vessel  men  asing  the  canal,  only  two 
apparently  willful  violations  being  recorded  during  the  year.  In  one  case  the  parly 
was  brought  before  the  United  States  district  Judge  at  Milwaukee  and  plead  suilty, 
the  minimum  fine  being  imposed,  and  the  other  case  was  reported  to  the  United 
States  district  attorney  for  prosecution. 

The  widening  of  the  canal  at  its  westerly  end  has  aided  very  materially  in  reducing 
the  dangers  of  collision  between  craft  in  transit,  though  the  numerous  comers  of  the 
different  offsets  are  considerable  of  a  menace  to  vessels  passing  through,  as  a  peculiar 
current  effect  is  produced  in  the  vicinity  of  these  comers.  Craft  approaching  these 
offsets  are  first  drawn  in  toward  the  offset  by  the  current  and  then,  when  the  other 
comer  is  reached,  are  forced  out  the  other  way,  and  when  the  current  is  very  strong 
it  is  quite  difficult,  and  in  many  cases  almost  impossible,  to  prevent  them  from  taking 
a  sheer  to  one  or  the  other  side  of  the  canal.  Of  course,  this  evil  can  only  be  overcome 
by  making  the  canal  of  uniform  width,  on  one  side  at  least,  and  this  is  an  imperative 
necessity  as  soon  the  required  funds  are  provi<1ed. 

(For  commercial  statistics  for  the  calendar  year  ending  December  31, 1897,  see  the 
statistics  with  report  on  Sturgeon  Bay  and  Lake  Michigan  Ship  CanaJ,  Wisconsin, 
for  the  fiscal  year  ending  June  30, 1898.) 

SemarJu  ana  reoommeaaaftofM.—The  north  revetment  from  harbor  entrance  to  west- 
erly end  of  the  offset  is  in  good  condition  and  will  require  no  repairs  beyond  4  new 
water  wales  between  Stations  0  and  3,  unless  damaged  by  craft  in  transit. 

With  the  exception  of  the  400  feet  of  revetment  in  front  of  the  office  premises, 
which  was  rebuilt  in  1898,  the  entire  north  revetment  from  westerly  end  of  the  slip 
near  lake  end  of  canal  to  the  easterly  end  of  new  revetment  constructed  in  1895, 
should  be  rebuilt  at  once.  Nearly  all  of  this  revetment  was  built  in  1879  and  1880, 
and  is  in  an  advanced  state  of  deca^,  its  condition  being  such  that  it  would  be  a 
waste  of  money  to  attempt  to  repair  it.  The  distance  between  westerly  end  of  slip 
and  easterly  end  of  new  revetment  of  1895  is  about  3,100  feet,  of  which  400  feet  has 
been  rebuilt;  thus  leaving  about  2,700  linear  feet  of  revetment  to  rebuild.  The 
remainder  of  the  north  revetment  is  in  excellent  condition,  and  will  need  no  repairs 
unless  damaged  by  craft  in  transit. 

The  south  revetment,  built  in  1879, 1880,  and  1889,  is  also  in  an  advanced  state  of 
decay,  but  is  in  much  better  condition  than  that  on  the  north  side.  It  will  last  for 
some  years  to  come,  but  annual  repairs  will  be  necessary  to  keep  it  in  serviceable 
condition.  This  revetment  was  provided  with  over  2,000  linear  feet  of  new  12  by  12 
inch  white  pine  water  wale  during  the  past  two  years,  which  strengthened  it  quite 
materially. 

Additional  riprap  will  be  needed  for  shore  protection  of  harbor  front.  The  action 
of  sea  and  ice  makes  it  necessary  to  add  more  stone  annually  to  keep  this  riprap  and 
shore  protection  in  serviceable  condition. 

In  excavating  for  the  slip  in  front  of  the  office  premises  the  improvements  of 
the  bank  and  terraces  of  the  slope  were  obliterated,  and  the  tront  now  presents  a 
very  unsightly  appearance.  Other  portions  of  the  canal  banks  adjacent  to  the  office 
premises  should  be  cleared  of  logs,  stumps,  and  other  rubbish  that  is  apt  to  be  ignited 
by  forest  fires,  which  are  still  or  frequent  occurrence  during  the  dry  season  of  the 
summer  months.  The  outside  of  the  office  buildinj^,  dwelling  house,  storage  ware- 
house, and  the  two  watch  booses  will  require  repainting  during  the  spring  of  1899. 
Some  papering  and  painting  on  the  inside  of  the  office  building  will  also  be  required 
during  the  present  year. 

For  the  maintenance  of  the  channel,  annual  dredging  will  be  necessary  as  the 
needs  of  navigation  demand. 

It  is  respectfully  recommended  that  the  improvements  as  outlined  above  be  author- 
iced  and  oarzied  into  effect  during  the  fiscal  year  ending  June  30, 1899,  if  the  required 
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fandB  oan  be  obtained,  an  estimate  of  the  amount  reqoired  for  each  improvement 
being  given  below. 

■STIMATB8. 

For  servieee  of  superintendent^  assistant  superintendent  and  clerk,  and 

two  watchmen : $8,180.00 

For  supplies,  fuel,  etc 900.00 

For  care  and  preservation  of  grounds  and  buildings 900.00 

For  dredging  for  maintenance  of  channel,  40,000  cubic  yards,  at  8  cents  per 

yard i 8.200.00 

Repairs  of  revetments 17,068.00 

Siprap  for  exterior  works,  60  cords,  at  $5 800.00 

10  per  cent  for  surperintendence  and  contingencies 2,494.80 

Total 27,442.80 

Very  respectfully,  your  obedient  servant, 

Adam  N.  Disk,  Suparintendent, 

Capt.  GXORGB  A.  ZiNN, 

Corps  of  Engineers f  U,  S.  A, 


liemigod  statement  of  expenses' made  from  appropriation  for  operating  and  care  of  canals 
and  other  works  of  navigation,  indefinite,  act  of  July  J,  1884,  applied  to  Sturgeon  Bay 
and  Lake  Michigan  Ship  Canal,  Wisconsin, 


Date. 

No.  of 

Youcher. 

1897. 

July     7 

15 

31 

Aug.    2 

5 

7 

31 

31 

Sept    1 

7 

7 

7 

14 

14 

14 

14 

U 

18 

21 

21 

25 

29 

.29 

30 

Oct     1 

7 

7 

16 

19 

22 

22 

7 

29 

8 

29 

9 

29 

10 

29 

11 

Wot.    1 

6 

20 

23 

80 

80 

80 

ao 

Dm.    0 

81 

tl 

To  whom  paid. 


Bishop  &  Brooks 

ContiueDtal  Bolt  and  Iron  Works — 

E.A.  Cannon 

Hired  men 

H.H.WestCo 

Ives  Bros 

Hired  men 

S.A.  Cannon 

Hired  men 

The  C.  Beiss  Conl  Co 

do-. 

Scofleld  &Co 

Edward  GUlen 

John  Light 

B.  A.  Cannon ■ 

Kieholdt,  Wolrer  &  Co 

Western  Union  Telegraph  Co 

Menominee  Iron  Works  Co 

Scofleld&Co 

Rloholdt,  Wolter  &  Co 

Kohier,  Hay  seen  St,  Stehn  Manufac- 
turing Co. 

Soofleld&Co 

J.aHay 

E.A.Cuinon 

Hired  men 

Menominee  Iron  Wurks  Co 

Dee  Forges  «&.  Co 

B.  A.  Cannon 

M.J.SchmItt 

The  Luflington,  Wells  &  Van 
Schaick  Co. 

The  C.  Reiss  Coal  Co 

NickC.Nelfton 

Scoflold  &Co 

J.S.Hay 

Sooflold&Co 

Hired  men 

Wyckoff,  Scanians  &  Roiiodict 

do 

M.J.Schmitt .^.. 

E.  A.  Cannon 

Soofleld  &  Co 

N.  S.  Wflshbum  &  Co 

Hired  men ,. 

M.J.Schmitt 

O.K.  Kendall 

Hired  men 


For  what  paid. 


Round  piles 

Iron  tie  rods,  eto 

Telegrams 

Services,  Joly,  1807 

Books 

Labor 

Senrioes 

.....do 

Services,  August,  1897. 

Coal 

do 

Robber  valres,  eto 

Traveling  expenses — 

do 

do 

White-pine  timber,  etc. 

Telegrams 

Cap  block,  eto 

Hose,  eto .• 

Oak  timber,  eto 

Brakebands 


Iron,  eto 

Bolts,  etc 

Traveling  expennoH 

Services,  Septombcr.  18 17. 

Standpipe.  etc 

Blank  book,  etc 

Traveling  expenses 

Tracing  doth 

Pine  timber 


Coal 

Materials  and  labor  . . . 

Paint,  eto 

Rone 

Spikes,  eto 

Services,  October,  1897  . 

Paper 

Typewriter 

Drawing  paper 

Services 

Spikes 

white  pine 

Services 

Blue  prints,  etc , 

Paper,  etc 

Services.. 


Amount. 


$420.00 

698.37 

.04 

289.08 

3.87 

5.05 

680.00 

150.00 

674. 4€ 

175.00 

52.50 

80.  «8 

7.75 

3.75 

6.95 

1,389.87 

L67 

32.15 

60.45 

268.44 

2.68 

27.20 

14.60 

12.50 

1,102.71 

15.65 

2.40 

8.20 

9.45 

49L40 

35.00 

79.50 

53.00 

8.00 

33.30 

541.68 

2.70 

02.25 

8.00 

160.00 

8.50 

9.22 

412.08 

12.40 

8.05 

416.86 
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Itemized  statement  of  erpenges  made  from  appropriation  for  operating  and  care  of  eamaU 
and  other  worke  of  navigation,  indefinite,  aot  of  Juljf  6,  1884,  ete, — Continaed. 


Date. 


Fab. 


Mar. 


1806. 

Jan.  8 
81 
8 
28 
'J8 
31 
81 

Apr.  U 
28 
80 
30 
30 
80 
80 

May  4 
14 
14 
27 
28 
81 
31 
81 
31 

June  10 
29 
80 
80 
80 
80 
80 
80 
80 


No.  of 
Toaoher. 


To  whom  paid. 


BoofleldftCo 

E.  A.Cannou , 

Hired  men 

\V.  P.  Waf?ner 

Hired  men 

...do 

....do 

Frank  Hamachek 

Wakefield  Shret  Piling  Co.. 

Chaa.  CnisniRu 

J.  A.  R.  TompkinA 

N.  S.  Wasbbarn  ft  Co 

J.S.Hay 

do 

1  I  Hired  men. ^ 

2  ;  Wilier  Manafaotnring  Co.. 
8  I  Burdick,  AnniUfie  &  Allen. 

4    do 

6     Tbe  C.  Reiaa  Coal  Co 

E.  A.Cannon 

Hired  men 

S<5ofield  &  Co 

liiol»oldt,  WoIt«r  6c  Vo 

fiunlick,  Aniiitimo  &.  Allen. 

Hired  men 

....do 

£.  A.  Cannon 

Hired  men 

J.&Hay 

....do 

8  I  Tbe  C.  KelHii  Coal  Co 

9  Alex.  Anderson 


For  wbat  paid. 


Total. 


Paint,  eto 

Serrioea I 

Servioea,  January.  1898  .. 

Ilentof  office 

Ser\'icea 

do 

do 

8f«el,  iron,  etc 

Royalty  on  abeet  piling  . 

Servioea 

do 

Pine  lumber,  eto 

Headligbt 

Naila.eto 

SerriceA.  April,  1898 

Pine  reel 

Job  printing 

Paper 

Coal 

Servioea  

do 

Yalve  epringR,  etc 

Pine  timber  and  piank. . . 

Job  printing 

Servicea 

do 

do 

do 

Sbeayea,eto 

Steel,  etc 

Coal 

Cold  ebnta,  eto 


$1117 

190.00 

267.08 

33.33 

168.83 

308.00 

154.33 

123.  M 

127.60 

200.00 

150.00 

69.59 

8a  15 

28.25 

SlflLOl 

8.60 

1100 

160 

280.00 

150.00 

637.11 

32.00 

1,063.85 

7.50 

385.34 

253.00 

150.00 

953.47 

1119 

11.38 

280.00 

1100 


I  15,037.58 


118. 

IMPROVEMENT  OF  STURGEON   BAY   CANAL,    HARBOR  OF    REFUGE, 

WISCONSIN. 


The  original  condition  at  this  harbor,  object  of  the  improvement,  proj- 
ects, and  present  works  were  described  in  detail  in  Annual  Report 
Chief  of  Engineers  for  1896,  pages  2481  and  2482. 

Condition  of  the  improvement — The  main  and  detached  piers  are  of 
the  full  length  contemplated.  Soundings  taken  in  March,  1898.  showed 
a  channel  17.5  feet  deep  below  the  datum  plane  of  harbor  improve- 
ments, with  a  width  at  entrance  of  about  180  feet,  and  minimum  width 
at  entrance  to  canal  of  about  80  feet.  No  material  change  in  depth  has 
occurred  since  that  date.    The  actual  depth  June  30, 1898,  was  17  feet. 

Operations  during  the  fiscal  year. — By  hire  of  labor  and  the  use  of 
XT.  S.  dredge  No.  2,  9,244  cubic  yards  of  material  were  removed  in 
deepening  the  channel  during  the  month  of  July,  1897,  since  which 
time  no  dredging  has  been  done. 

By  hire  of  labor,  the  use  of  the  United  States  pile-driver  plant,  and 
purchase  of  materials  in  accordance  with  law,  about  60  linear  feet  of 
the  guide-fender  piling  connecting  the  main  and  detached  piers  on 
north  side  of  the  harbor  was  entirely  renewed,  this  work  being  accom- 
plished during  the  month  of  May,  1898.  During  the  fall  months  of  1897 
new  protection  piling  was  put  in  along  the  outer  fEice  of  the  detached 
pierheads.  Cribs  10  and  il  of  the  south  pier  and  a  considerable  portion 
of  the  main  pier  on  the  north  side  provided  with  new  3  by  12  inch 
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white-pine  covering  plank,  and  780  linear  feet  of  new  8  by  12  inch 
white-pine  binders  put  in  to  hold  the  tops  of  the  sheet  piling — with 
which  a  section  of  each  main  pier  is  provided — securely  in  place. 

Remarks. — The  main  and  detached  harbor  piers  are  in  good  condition, 
and,  with  the  exception  of  new  covering  plank,  will  need  no  repairs 
during  the  ensuing  fiscal  year  unless  damaged  by  craft  in  transit.  The 
guide-fender  piling  on  both  sides  of  the  harbor,  excepting  the  section 
on  north  side  just  renewed,  is  in  a  very  advanced  state  of  decay,  and 
should  be  rebuilt  as  soon  as  the  necessary  funds  are  provided,  the 
amount  estimated  that  will  be  required  to  renew  the  remainder  being 
$2,800. 

It  is  also  expected  that  some  dredging  for  maintenance  of  the  chan- 
nel will  be  necessary  during  the  present  season  and  also  on  the  opening 
of  navigation  in  the  spring  of  1899,  as  considerable  shoaling  of  the 
channel  will  no  doubt  take  place  between  now  and  then, 

EsHmaU  far  fiscal  year  ending  June  SO,  1900, 

Dredging  for  maintenanoe  of  channel,  10,000  cnbio  yards,  at  10  cents $1, 000 

Benewalof  270  linear  feet  of  fender  piling 2,800 

Renewal  of  decking  and  other  minor  repairs  to  piers 1,200 

Contingencies,  10  per  cent 500 

Total 5,600 

An  appropriation  of  $5,500  for  maintenance  of  existing  works  is 
recommended  for  fiscal  year  ending  June  30,  1900. 

Money  statement. 

Jnly  1, 1897,  balance  unexpended $3,983.90 

Jnne  30, 1898,  amount  expended  during  fiscal  year 2,688.35 

July  1,  1898,  balance  unexpended 1,294.95 

July  1, 1898,  outstanding  liabilities 137.16 

July  1, 1898,  balance  arailable 1,157.79 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenance 5,500.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  June  4, 1897. 


Appropriations. 


Act  of— 

March  3, 1873 $40,000.00 

March  23, 1874 10,000.00 

Junel8,1878 30,000.00 

March  3, 1879 30,000.00 

June  14, 1880 - 10,000.00 

March  3, 1881 10,000.00 

August  2, 1882 20,000.00 

July  5, 1884 10,000.00 

August  5, 1886 5,000.00 


Act  of— 

September  19, 1890 $3,000.00 

July  13, 1892 5,000.00 

August  18, 1894 5,000.00 

June  3, 1896 5,000.00 

Miscellaneous  receipts 
credited  to  appropria- 
tions          182.50 


Total...: 183,182.50 


OOMMXROIAL  STATISTICS  FOR  THE  CALENDAR  TEAR  ENDING  DECEMBER  31,  1897. 

See  the  statistics  with  the  report  on  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal, 
Wisconsin. 
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I  I  g. 

IMPROVEMENT  OF  AHNAPEE  HARBOR,  WISCONSIN. 

The  original  condition  of  the  mouth  of  Wolf  River,  object  of  the 
Improvement,  projects,  and  present  works  were  described  in  detail  in 
Annual  Report  Ohief  of  Engineers  for  1896,  pages  2483, 2484,  and  1897, 
page  2672. 

Condition  of  the  improvement. — Tlie  piers  are  built  the  full  length  con- 
templated, and  are  in  fair  condition.  Soundings  taken  in  May,  1898, 
showed  a  depth  of  16  feet  below  the  datum  plane  of  harbor  improve- 
ments at  the  harbor  entrance  and  13  feet  at  the  shore  end  of  the  piers 
for  a  width  of  60  feet.  In  the  basin  just  Inside  the  shore  line  the  aver- 
age depth  is  about  10  feet.  No  material  change  in  depth  has  occurred 
since  that  date.  The  actual  depth  June  30, 1898,  at  the  shore  end  of 
the  piers  was  12.5  feet. 

Operations  during  the  fiscal  year.— By  hire  of  labor,  the  use  of  TJ.  S. 
dredge  No.  2,  and  the  purchase  of  materials  in  accordance  with  law, 
12,5^  cubic  yards  of  material  was  removed  from  the  channel.  The 
dredging  was  begun  October  11  and  completed  November  13, 1897.  By 
the  use  of  the  (Jnited  States  pile  driver  the  pierheads  were  protected 
by  fender  piling;  minor  repairs  were  also  made  to  the  decking  and 
superstructure  of  the  piers. 

The  original  estimated  cost  of  the  present  project  (see  Report  of  Chief  of 

Engineers,  1876,  Part  II,  pp.  346  and  359,  and  1880,  p.  1910),  was $175,000 

Additional  estimate  (see  Report  of  Chief  of  fhigineers,  1891 ,  p.  2539) 10, 000 

Additional  estimate  (see  Report  of  Chief  of  fingineers,  1893,  pp.  360  and 
2722) ......!... 8,000 

Total 198,000 

Leas  total  appropriations 183^230 

Balance  of  estimate  nnappropriated 9,780 

Estimated  amoant  required  for  completion  of  present  project,  in  addition 

to  funds  now  available 16,000 

Less  unappropriated  balance  of  estimate 9,780 

Increase  in  estimate 5,220 

Total  estimated  cost  of  present  project 198,220 

The  increase  in  the  estimate  is  due  to  the  cost  of  maintenance  of 
channel. 

An  appropriation  of  $15,000  for  completion  of  present  project  is 
recommended  for  the  fiscal  year  ending  June  30, 1900. 

It  is  proposed  to  do  the  dredging  now  needed  daring  the  present 
working  season  with  fands  now  avaUable. 

Money  statement. 

July  1. 1897, balance  unexpended $6,979.82 

June  30, 1898, amount  expended  during  fiscal  year 2,293.65 

July  1, 1898,  balance  unexpended 4,686.17 

(Amoimt  (estimated)  required  for  completion  of  existinf  project 16, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30,1900  15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  Vi^. 
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AppropriaUon$, 


Act  of— 

March  3, 1871 $25,000 

June  10, 1872 25,000 

March  3, 1875 25,000 

AuRUBtU,  1876 8,000 

June  18, 1878 8,000 

March  3, 1879 7,000 

June  14, 1880 7,000 

March  3, 1881 8,000 

August  2,  1882 12,000 

July  5, 1884 15,000 


Aot  of— 

August  6, 1886 $15,000 

August  11, 1888 5,000 

September  19, 1890 6, 000 

July  13,1892 7,000 

August  18, 1894 5, 000 

June3.1896 6,000 

Miscellaneous  receipts  ored- 

itod  to  appropriations 220 

Total 183,290 


OOMMBRCIAL  8TATI8TIGB  FOR  THB  OALENDAR  TBAR  RNDING  DBCBMBBR  81,   1897. 

fFarniBhed  by  the  niAyor  of  Algoma,  Wis.  (Ahnapee  Harbor).] 

Name  of  harbor,  Ahnapee,  Wis. ;  collection  district,  Milwaukee,  Wis. ;  nearest  light- 
house, on  north  pierhead,  Ahnapee,  Wis. 

JrrivaU  and  departures  of  vesseU, 


Arrivals. 

Departarea. 

Number. 

Tonnage. 

Number. 

Tonnage. 

f^iMOn T , rr............ 

420 
206 

292,000 
180.642 

420 
292 

292,000 

Sail 

180,006 

Total 

716 

472,642 

712 

472,006 

Principal  articles  of  export  and  import, 
BY  WAT  OF  THB  HABBOB  ONLY. 


Articles. 


Tons. 


Artioles. 


Tons. 


BXPOBTS. 

Bark  (tan) 

Barley 

Butter 

Cheese 

iSP:::::::::;::::;::::: 

Flour 

Furniture 

Hay 

Hides 

Marble 

Oats 

Peas 

Posts  (fence) , 

Potatoes 

Bye 

Sheep 

Shingles 

Ties  (raUrood) 

Wheat 

Wood 

Woodenware 

Wool 

Total 

Total  approximate  value 


65 
807 
16 
40 


190 
14 

2661 
1,812 
40 
60 

13,811} 
152 
1,089 

in 

120 
2,450 

600 
5,000 


27, 1571 


(896,804 


DfPOBTS. 

Agricultural  implements 

Apples 

Beer 

Chairs 

Cheoso 

Coal  and  coke 

Corn 

Fish 

Furniture 

Iron  and  steel 

Lath 

Leather 

Lime  and  cement 

Lumber 

Marble 

Merchandise  (general) . . . 

MiUstuflfs 

Oil 

Pork  and  beef 

Provisions 

Salt 

Saab,  doors,  and  blinds. .. 
Wagons  and  carriages . . . 
Woodenware 

Total 

Total  approximate  value. 


840 
15 

7 

17l| 
75 
108 
7 

Mi 

330 

76 

8,000 

60 

l^ 

24 

850 

525 

20 


11,0801 


1796,886 
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iVlMlfNil  ortMm  o/  «9orf  mmd  <«|»orl— Continaed. 
BY  ALL  WATS  OF  TBAH8P0BTATI0K. 


▲rticlM. 


Tom. 


Artkfl«. 


Tons. 


Agrlovltiural  implmBento . 

i£ft?/.::::-.::"::::::.:: 

Batter 

Cattle 

Cheese 


Ken. 


Floar 

Fiiniitai« . 


hSm! 


Marble 

Oats 

PeM 

PocU  (fence)... 

Pototoee 

Rye.. 

Soeep  .........a 

Shingles 

Ties  (railroad) . 

Wheat 

Woodenware... 
Wool 


e 

iff 

858 

13 

253 

58 

823| 

11,680 

40 

142| 
1.8811 

162 
1,218 

54H 
18 

480 
2,040 

000 


Total 

Total  approxiaiate  valne. . 


23,6614 


$1,120,380 


Afiieultma]  implements . 
Apples 


Chairs 

Cheese 

Coal  and  soke.. 

Com , 

Fish 

Floor 

Fomiturs 

Iron  and  steel.. 
Lath 


Lime  and  oement 

Lumber 

Marble 

Merohandiae  (geuoral).. 

MiUstulTs 

OU 

Pork  and  bet^f 

ProTisiona  

Salt 

Sash,  doors,  and  bliuds. 

Saw  logs 

Sheep 

Shingles 

Wagons  and  oarriages . . 
Woodsnwars 


Total 

Total  approximate  yaliie. , 


1,080  J 

IS 

1,090 

i 

7 

1^ 
01 
«7| 

103 
7 
68 

585 
75 

76 
216 

390 
595 
23 
800 

8.800 
48 
05 

m 


I  I  10. 


IMPROVEMENT  OF  KEWAUNEE  HARBOR,  WISCONSIN. 

The  original  condition  of  the  month  of  the  Kewannee  Biver,  object 
of  the  improvement,  projects,  and  piers  bnilt  to  Jane  30, 1896,  were 
described  in  detail  in  Annual  Report  of  Ohief  of  Engineers  for  1896, 
page  2486.  Since  then  the  north  pier  has  been  extended  200  feet  and 
the  south  pier  225  feet 

Oandition  of  ihe  improvement. — ^The  piers  are  now  built  the  full  length 
contemplated.  About  600  linear  feet  of  the  shore  ends  of  the  piers 
built  in  1882  requires  renewal  of  the  superstructure;  in  other  respects 
they  are  in  good  condition.  Soundings  taken  April  25,  1898,  on  the 
completion  of  dredging,  showed  a  channel  between  the  piers  15  feet 
deep  below  the  datum  plane  of  harbor  improvements,  with  a  width  of 
200  feet  at  entrance,  and  a  minimum  width  of  about  100  feet.  It  is 
probable  that  no  material  change  in  depth  has  occurred  since  that  date. 
The  actual  depth  June  30, 1898,  was  14.5  feet. 

Operations  during  the  fiscal  year. — Under  contract  dated  December  II9 
1896,  with  Thomas  J.  McGrath,  for  the  construction  of  425  linear  feet, 
more  or  less,  of  pile  pier  for  the  extension  of  the  north  pier  200  feet 
and  the  south  pier  225  feet,  work  was  begun  Mfiy  10, 1897,  completed 
December  11, 1897,  and  the  contract  closed.  The  details  of  construc- 
tion are  the  same  as  for  the  extension  built  in  1895,  except  that  Wake- 
field triple-lap  sheet  piling,  2  by  12  inch  pine  planks,  was  used  instead 
of  the  ordinary  double  sheet  piling  of  3  by  12  inch  planks. 
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List  of  maieriaU  and  coat  of  same  im  place  for  huilding  4g5  linear  feet  of  vile  p\ 
Kewaunee  Harbor,  Wieeonsin.  under  oontraot  dated  December  11, 1S96,  with  Mr,  Th 
J.  MoGraik,  of  Qreenbay,  JFie, 


ierai 
*kcma$ 


Kftterials. 


Qmuiti- 
tlea. 


Prioe.   Amoant. 


Bound  pilea linear  feet. 

Wakefield  triple-lap  sheet  piliogf feetB.M. 

White-oak  timber : do  ... 

White-pine  timber do... 

Pine  deck  plank do... 

Stone oorda. 

Iron  screw  bolts  and  tie-rods pounds. 

Iron  spikes do... 


17,416 
71,004 
20,704 
17,776 
20,777 

1,570.6 
17,761 

2,064 


$0.16 

28.00 

88.00 

24.00 

20.00 

4.76 

.026 

.04 


$4,886.40 

1,663.78 

1,128.78 

426.88 

415.24 

7,608.10 

448.78 

'   82.16 


Total.. 


16.088.87 


Cost  per  linear  foot,  $87.74. 

By  hire  of  labor,  the  use  of  U.  S.  dredge  No.  2,  and  the  purchase  of 
materials  in  accordance  with  law,  dredging  was  begun  November  16, 
1897,  and  closed  for  the  season  November  29,  resumed  March  29, 1898, 
and  completed  April  25,  resulting  in  the  removal  of  25,701  cubic  yards 
of  material. 

At  the  yard  adjoining  the  Government  warehouse  a  center  dump  scow 
of  135  cubic  yards  capacity,  and  launching  ways  to  be  used  from  time 
to  time  in  conjunction  with  repairs  to  the  dredging  plant,  were  built 
The  former  was  built  from  appropriations  for  the  improvement  of  Wau- 
kegan,  Manitowoc,  and  Menominee  harbor,  and  the  latter  from  Kewau- 
nee, Manitowoc,  and  Sheboygan  harbor  appropriations.  Repairs  were 
also  made  to  the  dredging  plant,  and  minor  repairs  were  made  to  the 
piers. 

Remarks. — ^The  channel  is  subject  to  constant  deterioration  by  the 
deposit  of  sediment  brought  in  by  the  river,  waves  from  the  lake,  and 
other  causes.  It  is  impossible  to  estimate  the  exact  quantity  dei)osited 
each  year,  but  it  is  believed  that  about  30,000  cubic  yards  will  have  to 
be  removed  during  the  fiscal  year  ending  June  30, 1900.  About  500 
feet  of  the  superstructure  is  now  in  a  decayed  condition  and  should 
be  renewed  at  once.  The  superstructure  is  constantly  subject  to  decay 
and  requires  renewal  from  time  to  time.  The  estimate  for  renewal  of 
superstructure  is  $10  per  linear  foot 

By  deed  of  gift  dated  November  9, 1897,  the  title  to  the  land  occu- 
pied by  the  harbor  piers  was  conveyed  to  the  United  States  for  harbor 
purposes  by  Mr.  Joseph  Duvall  and  wife. 

EeUmateforflacal  year  ending  June  SO,  1900. 

Dredeing  30,000  oabio  yards,  at  10  cents $8,000 

Bepairs  to  piers 6,000 

Contingeneies,10percent 800 

Total ^ 8,800 

An  appropriation  of  $8,800  for  maintenance  of  existing  works  is 
recommended  for  fiscal  year  ending  June  30, 1900. 

Money  statement. 

Jnly  1, 1897,  balance  unexpended $20,831.33 

June  30, 1888,  amooht  expended  daring  fiscal  year 20, 109.66 

July  1, 1898,  balance  unexpended 221.67 

(Amount  that  can  be  profitably  expended  in  fiscal  year  euding  June  30, 
1900,  for  maintenance f. 8,800.00 
Submitted  in  compliance  with  reouirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and^of  sundry  civil  act  of  June  4, 1897. 
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Act  of- 

March3,1881 $5,000 

AnffQBt  2, 1883 12,000 

jQlyS,  1884 18,000 

AnKOBt5,1886 10,000 

August  11, 1888 10,000 

September  19, 1890 20,000 

July  18,  1892 80,000 

Appropriated  by  local  authorities  in  1881  and  expended  by  the  United  States 
under  the  direction  of  the  engineer  officer  in  chargei  ^042«73. 


Act  of— 

AuguBt  18, 1894 $20,000 

June  3.  1896 25,000 

Misoellaneous  receipta  cred- 
ited to  appropriations  —  14 

Total 160,014 


OOMMCRCIAL  STATUTICS  FOR  THS  CALENDAR  TSAR  RNDINO  DROBMBBR  31,  1897. 

[Famished  by  the  msyor  of  Kewsanee,  Wis.] 

Name  of  harbor,  Kewaunee,  Wis. ;  collection  dlatriety  liilwaRkee,  Wis. ;  nearest 
light  house,  on  north  pierhead,  Kewaunee,  Wis. 


ArrivaU  and  departure$  qf  ve—eU, 

DeeerlptloB. 

Arrirsls. 

Depsrtores. 

Kamber. 

Tonnacs. 

Vmaber. 

Tonnsse. 

Steam 

060 

«7ft 

401,287 
14,900 

060 

276 

4il.287 

Sail - - 

14,000 

Xotsl 

025 

470.187 

025 

470,187 

Principal  artiole$  of  expi^rt  and  import, 
BY  WAY  OF  THE  HARBOR  OKLY. 


Articles. 


Tons. 


Articles. 


Tons. 


■XPOBTS. 

Agrioultiirsl  impleuicuts 

Apples 

Bsrk(ts]i) 

Barley 

Besas 

Be«r 

Brick 

Butter 

Cattle 

Cheese 

Corn 

Sar:::::::::::;::::::::: 

Floar 

Hay 

Hides 

Hogs 

ICerohandise  (general) . . . 

MlUatntte 

OaU 

Peas 

Pork  and  beef 

Polen  (telegnipli) 

Foeta  (fence) 

Potatoes 

Rye 

Seeds 

Sheep 

Stone 

Wheat 

Wood 

Wool 

Total 

Total  approximate  valae. 


80 

16 

MO 

790 

0 

68 

1800 

1,960 

1,770 

1,000 

28 

800 

46 

101.260 

20,000 

25 

45 

86.000 

14,000 

480 

780 

120 

1,700 

880 

2,700 

1,058 

279 

160 

26,200 

1,770 

2,260 

16 


276,671 


$6,964,600 


^aJsr. 


Beer 

Chairs , 

Cheeee 

Goal  and  coke 

Com 

Fnmitare 

Iron  and  steel 

Lath 

Leather 

Lime  and  cement 

Lumber 

Malt 

Marble 

Merchandise  (general). 

Millstulft 

Oato 

Oil 

Plaster  (land) 

Pork  ai:d  beef 

Potatc»e8 .^-. . 

Proyisions Tr. . 

Rye 

sit 

Saab,  doors,  and  Idinds. 

Shingles 

Stone 

Wheat 

Wood 

Woodenware 


47 

I 

430 

U 

1 

1,200 

980 

17 

290 

87 

19 

238 

000 

e 

25 

8.500 

800 

256 

676 

2.600 

'     00 

9 

70 

336 

1,660 

30 

00 


Total 

Total  approximate  value. 
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I   I   ZZ. 

IMPROVEMENT  OF  TWO  RIVERS  HARBOR,  WISCONSIN. 

The  original  couditiou  of  the  mouth  of  Twin  Rivers,  object  of  the 
improvement,  original  project,  and  present  works  were  described  in 
detail  in  Annual  Beport  Chief  of  Engineers  for  1896,  page  2489,  and 
1897,  pages  2678  and  2679. 

Condition  of  the  improvement. — ^The  dredging  that  was  completed 
June  9, 1897,  restored  the  channel  to  a  depth  of  13  feet  for  a  width  of 
150  feet.  Soundings  taken  May  12, 1898,  showed  that  a  bar,  projecting 
from  south  to  north,  had  formed  at  the  harbor  entrance  with  a  minimum 
depth  of  water  over  it  of  9.8  feet,  and  reducing  the  available  width  of 
channel  between  the  pierheads  to  75  feet;  thence  to  the  shore  end  of  the 
piers  the  minimum  width  of  channel,  13  feet  deep,  was  120  feet.  The 
foregoing  depths  are  below  the  datum  plane  of  harbor  improvements. 
It  is  probable  that  no  material  change  in  depth  has  occurred  since  that 
date.    The  actual  depth  June  30, 1898,  was  12.5  feet. 

The  piers  are  built  the  full  length  contemplated.  The  crib  piers  are 
in  good  couditiou.  The  superstructure  of  the  pile  piers  is  in  a  dilapi- 
dated condition,  being  very  much  decayed.  The  sheet  piling  to  the 
pile  piers  is  very  imperfect  and  does  not  prevent  the  passage  of  sand 
through  the  piers  into  the  channel. 

Operation  during  the  fiscal  year. — ^There  were  no  operations  during 
the  fiscal  year  ending  June  30, 1898. 

The  original  estimate  for  completing  this  work  was $265, 588. 80 

There  has  been  appropriated  to  date 214,500.00 

Difference 51,088.80 

The  modification  of  the  project,  approved  February  27, 1897,  caused 
a  reduction  in  the  estimate  of  the  foregoing  difference. 

For  the  fiscal  year  ending  June  30, 1900,  the  following  estimate  is 
submitted  for  maintenance  of  channel  and  piers: 

2.000  feet  of  snperstracture  and  repairs  to  sheet  piling,  at  $7 $14, 000 

Dredging  40,000  onbic  yards,  at  10  cents 4,000 

Contin&^encies,  10  per  cent 1,800 

Total 19,800 

Money  statement. 

Jnly  1, 1897,  balance  unexpended ^..        $202.51 

June  SO,  18SK8,  amount  expended  during  fiscal  year 42.78 

July  1, 1898,  balance  unexpended 219.73 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June,  30, 
1900,  for  maintenance 19,800.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
hubor  acts  of  1866  and  1867  and  of  sundry  oIyU  act  of  June  4, 1897. 


AppropriaiUm$. 


Act  of— 

March  3,  1871 $25,000 

JunelO,  1872 25,000 

March3,1873 25,000 

Jun623,  1874 15,000 

March  3, 1875 15,000 

August  14, 1876 5,000 

June  18,  1878 10,000 

March  3, 1879 20,000 

June  14, 1880 20,000 

March  8, 1881 16,000 


Act  of— 

August  2, 1882 $15,000 

July5,1884 8,000 

August  11, 1888 2,500 

September  19,  1890 3,000 

July  13,  1892 3,000 

August  18, 1894 3,000 

June3,  1896 5,000 

Total 214,500 
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OOMM SBGKAL  BTATIBTIOS  VOB  TRB  OALBMDAR  TUAM  XMDINO  DBGEXBKB  81«  1897. 

[FmnfalMd  bgrtlM  major  sf  Tw«  Blv«n,  Wit.] 

Name  of  harbor,  Two  Rivers,  Wis. :  oollection  distriot,  Milwaakee,  Wis. ;  neueet 
light-hoiuei  on  north  pierhead,  Two  Kivere,  Wis. 


ArrivaU  amd  dtpartmrm  ^  vm§el§. 

DMorlptkm. 

ArriTsk. 

Dopertiuca. 

Number. 

Tonnafe. 

NvmWr. 

Tonnage. 

gtMun             ,..,„,,,, , 

1.680 
66 

251,882 
4,881 

^1J 

261, 3« 

4.381 

Bull    

TaAaI 

1,644 

266,718 

1,644 

256.713 



PHneipal  articUi  tf  tsBpcfi  amd  import 
BY  WAY  OF  THB  HARBOB  ONLY. 


Arttolot. 

Tona. 

Artieloa. 

Tons. 

BZFOnS. 
Annl^      

8 

40 

0 

800 

120 

81 

88 
888 

,<^ 

46 

1,200 
160 
600 

8,646.6 
2.6 

mPOBTS. 

Asrlooltiml  imnlemenia 

5 

bSS?  :::::::;:::i::;::::::™""ii.. 

Applea 

00 

Gnttle 

Beer 

87.5 

Olmire        .......«--...•-»...••...•••-•• 

Chaira 

It 

Cheeee • 

Cheeae 

15 

Bir<r« 

Flah 

.5 

a?       .::.:..:.::..." 

Floor 

8215 

Tnmitniw  nnd  wood  t vne- -tt 

Leather 

L5 

Hay 

T-nmlM^r 

^■s 

Hiaea           

Merohandise 

Merohandifie  feeDcral) 

OU 

1115 

Oata 

Plaater  (land) 

60 

Oil    

PorkandbMtf 

M 

Peaae.. 

ProTisiona 

60 

Potntoea 

Salt 

150 

Veneers  . T-'r.*.* 

Saah,  doors,  and  blinds 

100 

Wooden  ware 

Saw  loss 

46.000 

Wool 

Wood.. 

8,750 

Total 

Total 

10,910 

61,280.5 

BY  ALL  WAYS  OP  TRAN8P0KTATI0N. 

BZPOBTB. 
lUiml  head  Inn 

400 

180 

600 

8,800 

7,600 

1.282 

10 

6 

300 

5,800 

IMPOBTS. 
Applea 

215 

CatUe 

Coal  and  coko 

0.000 

Chaira 

Ooni 

s 

Hftv          

Floor 

aflo 

SiJmbi^::::::":::"::"":::::"!"!" 

Morohandise  (general) 

.     160 

MiPfft^^fTn 

100 

Provislona 

Total 

Sheep -. 

Shingiea 

\irann*iivra.n%  .' . ...... 

Xotal   

19,306 

6,705.5 

II    12. 

IMPROVEMENT  OP  MANITOWOC  HARBOR,  WISCONSIN. 

The  original  condition  of  the  month  of  Manitowoc  Biyer,  object  of  tbe 
improvement,  projects,  and  piers  built  to  Jnne  30, 1896,  were  described 
ill  detail  in  Annual  Report  Chief  of  Engineers  for  1896,  page  2491,  and 
1897,  pages  2G81  and  2682.  Since  then  the  south  pier  has  been  extended 
500  feet. 
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Oonditian  of  the  improvement — ^The  piers  are  in  fair  condition;  minor 
repairs  only  are  needed.  The  breakwater  is  in  good  condition.  The 
channel  was  completed  Jane  13^  1898,  for  a  width  of  160  feet,  to  the 
reqnired  depth  of  20  feet  below  the  datnm  plane  of  harbor  improve- 
ments. 1^0  material  change  in  depth  has  occurred  since  dredging  was 
completed.    The  actual  depth  on  June  30, 1898,  was  19.5  feet. 

Operations  during  the  fiscal  year. — Under  contract  dated  December  11, 
1896,  with  Hausler  &  Lutz  Towing  and  Dock  Company,  of  Ohicago, 
111.,  for  the  extension  of  the  south  pier  500  feet  by  5  cribs  each  100  feet 
long,  24  feet  wide,  and  22^  feet  high  including  the  superstructure,  3 
cribs  were  built  and  sunk  in  place,  and  continuous  superstructure  built 
over  them,  and  2  cribs  that  were  sunk  in  June,  1897.  The  work  was 
completed  September  30, 1897,  and  the  contract  closed. 

The  materials  used  under  this  contract^  and  cost  of  same  in  place,  are 
as  follows: 


MftterialB. 

Qnantl. 
ties. 

Price. 

Amonnt. 

Pine  timber 

feetKlC.. 

807,600 
884,020 
81.960 
68.666 
6.840 
1,060 
2.031.8 
844 

$10.60 
16.00 
17.00 

:S» 

.06 
6.00 
8.60 

17*160.76 

5,010.80 

643.15 

Hemlock  timber.  r*T.T,...TT 

.'.do.... 

Pine  plank 

do 

Driftbolts 

pounds.. 

1, 841. 40 

Screw  bolts 

Aa 

175. 47 

Bnikes do---. 

52.60 

sE^::::::::::::;:::::::::::::::::::: 

, cords.. 

10,156.60 

PUee 

...................  ..a...  number . . 

2,924.00 

Total 

27,878.06 

Cost  per  linear  foot,  $64.75. 

By  hire  of  labor  and  purchase  of  materials  in  accordance  with  law, 
minor  repairs  were  made  to  the  piers,  500  linear  feet  of  the  south  pier 
provided  with  new  3-iDch  pine  decking,  500  linear  feet  of  the  north 
pier  decking  repaired,  and  the  north  pierhead  provided  with  a  line  of 
fender  piling  for  its  protection.  Repairs  were  also  made  to  the  dredg- 
ing plant. 

For  the  formation  of  a  channel  20  feet  deep,  in  accordance  with  the 
existing  project,  58,6()9  cubic  yards  of  material  was  excavated  by  U.  S. 
dredge  No.  U  This  work  was  begun  October  18, 1897,  suspended  for 
the  season  l^ovember  29,  resumed  March  29, 1898,  and  completed  June 
13, 1898. 

Remark. — ^The  work  performed  during  the  past  fiscal  year  completes 
the  project  outlined  in  House  Doc.  'So.  300,  Fifty-fourth 'Congress,  first 
session,  for  providing  a  depth  of  20  feet. 

The  city  of  Manitowoc  has  contracted  for  the  dredging  of  200,000  cubic 
yards  of  material  for  the  purpose  of  extending  the  channel  20  feet  in 
depth  from  the  inner  end  of  the  harbor  piers  up  the  river  for  a  distance 
of  1\  miles.  This  work  is  now  in  progress  and  when  completed  will 
afford  ample  dockage  facilities  for  the  transaction  of  ordinary  bnisness, 
and  also  will  be  of  great  benefit  to  the  large  quantity  of  shipping  that 
seeks  shelter  here  during  heavy  gales. 

BtthutieforJUeal  year  ending  June  SO^  1900. 

For  dredging  20,000  oabic  yards  for  maintenanoe  of  ohanDel,  at  10  oents $2, 000 

For  minor  repairs  to  piers 1,000 

For  contingencies,  10  per  cent 900 

Total 8,900 
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An  appropriation  of  $3,300  for  maintenance  of  channel  and  repairs  of 
pi^n  for  tiie  fiscal  year  ending  Jnne  30, 1900,  is  recommended. 

Manejf  itaiement 

July  1, 1897,  balanee  unexpended $45,096.57 

Jane  90, 1898,  amonnt  expended  daring  fiBoal  year 39,11LK 

Jnlyl,  1898,  balmnce  noexpended 5.986.72 

fAmoaot  that  can  be  profitably  expended  in  fiaoal  year  ending  Jnne  90, 
1900,  for  maintenance 3,aoaOO 
SabmlUed  in  compliance  with  reqairements  of  sectionB  2  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  eandry  civil  act  of  Jane  4, 1897. 


Apprapf 
$8,000.00 

Act  of— 

March  9, 1881 

$4,000.00 
10,000.00 
15,000.00 
15,000.00 

52,000.00 
45,000.00 
17,500.00 

AngaBt2,1882 

Jaly  5.  1884 

AagU8t5,1886 

17,820.00 

Aagaet  11, 1888 

8,000.00 

8,000.00 

28,000.00 

20,000.00 

44,440.00 

220.50 

20,000.00 

11,000.00 

20,000.00 

10,000.00 

10,000.00 

8,000.00 

15,000.00 

6,500.00 

7,000.00 

September  19, 1890 

Jnly  13,1892 

Augnst  18, 1894 

Junes.  1896 

MiBcellaneoas  receipts 
credited  to  appropria- 
tiona 

Total 

400,480.50 

Act  of— 

AugaBt  90, 1852 

June  23,  1866 

March  2, 1867 

Jaly  25,  1868  (allotted). 
April  10, 1869  (aUotted). 

July  11,  1870 

March  3, 1871 

March  8, 1879 

June  29,  1874 

March  8, 1875 

August  14, 1876 

June  18, 1878 

March  9, 1879 

June  14,  1880 


OOmCSRCIAL  STATISTICS  FOR  THB  CAUENDAR  TSAR  ENDING  DECKHBSR  91,  1897. 

[FarniAbed  by  Mr.  Tbomas  B.  Torriton,  mayor.  J 

Name  of  harbor,  Manitowoc,  Wis. ;  collection  district,  liilwaukee,  WisL ;  nearest 
light-house,  on  north  pierhead,  Manitowoc,  Wis. 


ArrivaU  and  departures  of  ve$8eU. 

DMoriptlim. 

Arrivals. 

Departnres. 

Namber. 

Tonnage. 

Number. 

Tonnage^ 

Bt^4iTn...,.  , 

1.341 
330 

2,017,305 
104,810 

1.310 
333 

1.085,833 

8ail --  

M;4ai 

TotiJ 

J,e77 

2,121,616 

1.048 

8,063,790 

Principal  ariiole»  of  export  and  import, 
BY  WAY  OF  THS  HABBOB  ONLY. 


Artiolaa. 

Tons. 

Articles. 

Tons. 

■zponra. 
Agrloaltural  implements 

050 
127 

105 
1,000 
237 
111 
818 

Goal  and  coko... 

msoo 

Applea .'. 

Com 

n,w 

SKey ..:.....:..; 

Esgs 

m 

Beans......... 

iPloar                   .        ............. 

182.285 

Beer 

"*•« 

Brick 

Grain 

11.000 

Batter 

Hay 

11.000 

Gattie 

Hides 

1.'898 

Cheese 

Hogs 

^80 
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Principal  artiole$  of  export  and  import — Continued* 
BY  WAY  OF  THB  HARBOB  ONLY— Contiiiiied. 


Articles. 


■XPOB'^s— oontlnaed. 

Iron  and  Bteel 

Leather 

Lombor 

Malt 

Merchandise  (general) 

MiUstnfb 

Oats 

on 

Peas 

Plaster  (land) 

PoUtoes 

Proriaions 

Rye 

Salt 

Wagons  and  carriages 

Wheat 

Woodenware 

Wool 

Total 

Total  approximate  value 


Tons. 


8,891 

8,700 

18.000 

3,800 

17,870 

2,840 

04,000 

880 

21,000 

218 

8,000 

20 

28,000 

2,860 

200 

15,000 

168 

28 


401,781 


$2,500,000 


Artioies. 


IHPOBTS. 

Agrionltnral  implements 

Apples 

Bark  (Un) 

Beans 

Chftirs 

Coal  and  coke 

Famltnre 

Hides 

Iron  and  steol 

Lath 

Leather 

Lamber 

Merchandise  (general)... 

Pork  and  beef 

Provisions 

Salt 

Shingles 

Stone 

Wood 

Total 

Total  approximate  valae. 


Tons. 


485 

1,575 

990 

6 

« 

250,000 

11 

i,000 

42,047 

2,200 

6,872 

6,000 

28,000 

36 

18 

i,500 

760 

5,600 

18,760 


370,341 
$3,000,000 


BY  ALL  WAYS  OF  TBANSPORTATION. 


■XPOBTS. 

Agriooltanl  implements 

Apples 

Barley 

Beans 

Beer 

Brick 

Batter 

Cattle 

Cheese 

Coal  and  coke 

Com 

isr:::::::::::::::::;::; 

Famitnre 

Flour 

Grain 

Hay 

Hides 

Hogs 

Iron  and  steel 

Leather 

Lumber 

Malt 

Merchandise  (general) . . . 

Mill  staffs 

Oau 

OU 

Peas 

Plaster  (laud) 

Pototoes *.... 

Provisions 

Rye 

Salt 

WagoBs  and  carriages 

Wheat IZ 

Woodenware 

Wool 

Total 

Total  approximate  Talue. 


4.000 

172 

30,500 

48 

8.600 

4,000 


1,260 

280.000 

19.600 

850 

145 

147 

186,666 

12,600 

27,000 

1,928 

1,000 

8,928 

i,251 

67,188 

17,100 

21,445 

7.000 

8.000 

456 

27,000 

719 

4,110 

89 

81.178 

6,512 

763 

18,000 

219 

25 


690,978 


16,600,000 


AgrionltanJ  implements 

Apples 

Bark  (tan) 

Barley 

Beans 

Beer 

Briek 

Batter 

Cattle 

Chairs 

Coal  and  coke 

Com 

5g«» 

Flour 

Hay 

Furniture 

Hides  

Iron  and  steel 

Lath 

Leather 

Lime  and  cemeut 

Lumber 

Malt 

Marble 

Merchandise  (goueral) . . , 

Mlllstuia..... 

Oau 

Oil 

Peas 

Phuter(land) 

Pork  and  beef 

Potatoes...  < 

Provisions 

Rye 

Salt 

Sash,  doors,  and  blinds. . . 

Shingles 

Stone  

Wsgons  and  carriages. . . 

Wheat 

Wood 

Woodenware 

Total 

Total  approximate  valoe. 


1.515 

240 

1,870 

86,250 

27 

68 

826 

81 

10 

9 

270,000 

8,400 

17 

189,760 

8.00O 

682 

5,444 

5,439 

2,714 

1,000 

489 

6,180 

139 

25 

67.020 

471,800 

64,000 

500 

60,000 

1,000 

103 

15,000 

07 

25,200 

6,000 

90 

1,050 

9,100 

960 

15,000 

22,600 

80 
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1 1  13. 

IMPROVEMENT  OF  SHEBOYGAN  HARBOR,  WISCONSIN. 

• 

The  original  oondition  of  the  moath  of  Sheboygan  River,  object  of  the 
improvement^  projects,  and  present  works,  were  described  in  detail  in 
Annnal  Beport,  Ohief  of  Engineers,  for  1896,  page  2495,  and  1897,  page 
2685. 

Oondition  of  the  improvement. — ^The  sonth  pier  is  in  good  condition. 
The  shore  end  of  the  north  pier  is  of  very  inferior  ooiistrnction,  and  to 
place  it  in  good  order  abont  1,000  linear  feet  should  be  revetted  with 
triple-lap  sheet  piling.  Each  pier  requires  an  extension  of  about  100 
feet  to  complete  the  project  of  1881.  On  June  30, 1898,  the  channel  was 
19  feet  deep  below  the  datum  plane  of  harbor  improvements  for  a  width 
of  80  feet.    The  actual  depth  on  that  date  was  18.5  feet 

Operatione  during  the  fisoal  year. — By  hire  of  labor  and  the  use  of 
U.  IS.  dredge  No.  1,  46,699  cubic  yards  of  sand,  clay,  etc,  was  removed 
from  the  channel.  Also  3,000  cubic  yards  of  stone  filling  was  dredged 
from  the  old  pier  and  used  as  filling  for  the  new  pier  and  for  riprap. 
While  removing  the  old  pier  with  the  dredge  several  wrecks  were 
found.  The  removal  of  some  of  them  proved  to  be  quite  difficult,  on 
account  of  their  being  buried  so  deeply  in  the  sand.  The  dredging  was 
in  progress  June  30, 1897;  it  was  suspended  October  13,  resumed  Jane 
15. 1898,  and  will  probably  be  completed  in  August,  1898.  A  section  of 
pile  pier  328  feet  long,  to  connect  the  pier  built  in  1895  on  the  rectified 
line  with  the  crib  pier,  was  in  process  of  construction  Jane  30, 1897, 
about  100  linear  feet  having  been  completed  on  that  date.  The  remain- 
der ^228  feet)  was  completed,  200  linear  feet  of  superstructure  of  the 
nortn  pier  rebuilt  six  courses  in  height,  and  repairs  made  to  the  deck- 
ing of  both  piers.    Repairs  wer»also  made  to  the  dredging  plant 

Remarks. — For  thecompletion  of  the  existing  project  and  maintenance 
of  channel  and  piers  it  is  recommended  that  $30,000  be  appropriated 
for  the  fiscal  year  ending  June  30, 1900. 

The  estimate  for  fiscal  year  ending  June  30, 1900,  is  as  follows: 

To  complete  the  existing  project $36,600 

For  maintenance  of  channel  and  piers 3,400 


July  ly  1897, balance  unexpended $12,399. 4S 

June  90y  1S98,  amount  expended  during  fiscal  year 9, 153. 51 

July  1, 1888,  balance  unexpended •. 3,245.97 

'  Amount  (estimated)  required  for  completion  of  ex isting  project 26, 600. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1900,  including  $3,400  for  maintenance 80,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1806  and  1867  and  of  sundry  oivil  act  of  June  4, 1897. 


Digitized  by  VjOOQiC 


APPENDIX   I  I — BBPOBT  OF  CAPTAIN  ZINN. 


2321 


Appropriations, 


Act  of— 

Angnat  30, 1862 $10,000.00 

June  28, 1864  (allotted)  . .  10, 000. 00 

June28.1866 47,698.91 

March  2,1807 8,000.00 

April  10, 1869  (aUotted) . .  14, 860. 00 

July  IL 1870 16,000.00 

March  8, 1871 16,000.00 

June  10, 1872 18,000.00 

March  3, 1873 10,000.00 

June  28. 1874 10,000.00 

March  3, 1876 12,000.00 

Auguflt  14. 1876 6,000.00 

June  18, 1878 4, 000.00 


Act  of— 

March  3, 1879 13,000.00 

June  14, 1880 7,000.00 

March  3, 1881 26,000.00 

Auf^rast  2, 1882 30,000.00 

July6,1884 28,000.00 

August  6, 1886 16,000.00 

August  11, 1888 16,000.00 

September  19, 1890 16, 000. 00 

July  13, 1892 25,000.00 

August  18, 1894 25,000.00 

June3,1896 26,000.00 

Total 394,448.91 


OOMMBBOIAL  8TATISTI€»  FOR  TBM  OALENDiLB  TBAR  ENDING  DBCBMBEB  31,  1897. 

[Farnlahed  by  Mr.  E.  P.  Ewer.] 

Name  of  harbor,  Shebovean,  Wis. ;  collection  district,  Milwaukee,  Wis. ;  nearest 
light-house,  Sheboygan,  Wis. 

Arrivals  and  deparinre$  of  vesteU, 


DeMription. 

ArrivftU. 

Departures. 

Number. 

Toimace. 

Number. 

ToBDftgtt. 

Stfmm  and  Mil    

1.0W 

680.  MO 

1,000 

078,183 

Prineipal  articles  of  escort  and  import 
BY  ALL  WAYS  OF  TBANBPOBTATION. 


Articles. 


Tons. 


Artioles. 


Tons. 


EZPOliTB. 

Agrioaltimd  implements 

Apples 

Beer 

Chairs 

Cheese 

Coal  and  coke 

Bg«a 

Famitore 

Iron  and  steel 

Leather 

Lime  and  cement 

Malt 

Merohandise  (general) ... 

Mineral  water 

Pease 

Potatoes 

Salt. 

Stone 

T<»ys 

Veneering 

Woodenware 

Total , 

Afrieultnral  implements 

Apples 

Bark  (tan) , 

Barley 


BNa  98 U6 


860 

90 

1,060 

16,000 

4,967 

300,000 

148 

18,000 

8,100 

3,460 

1,709 

6,760 

1,800 

860 

080 

368 

10,600 

3,400 

486 

8.000 

8,883 


377,610 


600 

160 
16.840 
4,683.6 


IMPOBTS— oontinaed. 

Chairs 

Coal  and  ooke 

Com 

Flour 

Furniture 

Glass 

Hay 

Hides 

Iron  and  steel 

Laths 

Leather 

Lime  and  eement 

Lumber 

Malt 

Marble..  

Merohandise  (goneral) 

MiU  stulii..... 

Oats 

oa 

Poles  (telegraph) 

Posts  (fenoe) 

Send 

Salt 

Sash,  doors,  and  blinds 

Shingles 

Stone 

Tiesjrailroad) 

Total 


7,600 

390,000 

1,200 

046 
3,350 
1,000 

860 
6,460 
8,800 

715 

300 

376 
73,000 

303.6 

800 
16,000    * 

600 
1,120 
3,407 

685 

046 

500 
11,400 
4,000 
1,500 

392.6 

85,000 


609,980.6 
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II  14. 

mPROYEMENT  OF  PORT  WASHmOTON  HARBOR,  WISCONSIN. 

The  original  oondition  of  the  month  of  Sank  Biyer,  objeet  of  the 
improvement,  projects,  and  present  works,  was  descrioed  in  detail  in 
Annual  Report,  Ohief  of  Engineers,  for  1896,  page  2499. 

C<mditian  of  the  improvenmit — ^The  piers  were  completed  in  1893. 
The  channel  and  basins  had,  with  minor  exceptions,  the  reqnired  depth 
of  13  feet  at  the  close  of  dredging  in  1895,  and  the  object  of  the  improve- 
ment was  then  practically  obtained.  The  piers  are  in  good  condition, 
with  the  exception  of  about  100  linear  feet  of  superstructure,  that  requires 
renewal.  Soundings  taken  in  May,  1898,  showed  that  considerable 
shoaling  had  occurred  in  the  entrance  channel  and  in  the  westerly  half 
of  the  west  basin.  The  governing  depth  in  the  entrance  channel  May 
2  was  12  feet  below  the  datum  plane  of  harbor  improvements.  From 
May  to  June  30, 1898,  it  is  probable  that  no  material  change  in  depth 
had  occurred.    The  actual  depth  June  30, 1898,  was  11.5  feet. 

Operations  during  the  fiscal  year. — By  hire  of  labor  and  purchase  of 
materials  in  accordance  with  law  the  rebuilding  of  decayed  super- 
structure of  the  north  and  south  piers  was  begun  May  17, 1897,  and 
completed  July  28.  During  this  period  370  feet  of  the  north  pier  aud 
320  feet  of  the  Sf>uth  pier,  a  total  of  690  feet,  were  rebuilt;  370  feet  of 
the  same  was  completed  during  the  fiscal  year.  Minor  repairs  were 
also  made  to  the  decking  of  the  piers. 

LUi  ofmateriaU  uted  and  co$t  of  tame  far  rebuildina  690  linear  feet  oferih  empereirueiMn 
14  feet  wide  and  5  feet  high  at  Part  Waehingtan  Harbor,  Wieoansin. 

112,800  feet  B.  M.  white-piDe  timber,  at  $14.50 $1,635.60 

7,200  feet  B.  M.  white-pine  plank,  at  $14.50 104.40 

10,640  pounds  iron  driftbolts,  at  $1.62^  per  100  ponndii 172.90 

SOO  pounds  iron  spikes,  at  2  cents 6.00 

Tools 34.00 

Rent  ofscow  71  days,  at  $1 71.00 

Cartage  on  materials 3.00 

Labor,  inolnding  pay  of  overseer 967.30 

Total 3,984.30 

Cost  per  linear  foot,  $4.S2i. 

Remarks.^It  is  proposed  to  transfer,  in  Jnly  or  Angnst,  the  TJDited 
States  dredge  now  at  Sheboygan,  and  do  snch  dredging  at  this  harbor 
as  is  nrgeutly  needed  the  present  season  with  fhnds  now  available. 

Eetimate  far  fteoal  year  ending  June  SO,  1900, 

For  dredging  for  restoration  and  maintenanee  of  channel $3, 500. 00 

For  minor  repairs  to  pier 500.00 

Contingencies 400.00 

Total 4,400.W 

An  appropriation  of  (4,400  for  maintenance  of  channel  and  repairs 
of  piers  for  the  fiscal  year  ending  Jnne  30, 1900,  is  recommended. 

Money  statement. 

July  1, 1897,  balance  unexpended $3,158.92 

JnnedO,  18&,  amoont  expended  during  fiscal  year 1,533.97 

Joly  1, 1888|  balanoe  onexpended 1,634.96 

f  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane 
30, 1900,  for  maintenanee 4,400.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  rirer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  ^  1897. 
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ApprapriatUmt. 


Act  of— 

Jnlyll,  1870 $15,000.00 

March  3,  1871 15,000.00 

Juno  10,  1872 15,000.00 

March  3, 1873 15,000.00 

June  23,  1874 10,000.00 

March  3, 1876 10,000.00 

August  14, 1876 8,000.00 

June  18,  1878 5,000. 00 

March3,  1879 7,500.00 

June  14, 1880 20,000.00 

March  3, 1881 17,000.00 

Augu8t2,  1882 17,000.00 


Act  of— 

July  5,  1884 $10,000.00 

Augu8t5, 1886 5,000.00 

September  11,  1888 5,000.00 

September  19,  1890 3,000.00 

July  13, 1892 6,500.00 

August  18,  1894 5, 000. 00 

June  3,  1896 5,500.00 

Miscellaneous  r  e  c  ei  p  t  s 
credited  to  appropria- 
tions   86.50 


Total 194,536.50 


COMMBKCIAL  BTATISTICS  FOR  THE  CALENDAR  TEAR  ENDING  DECBBfBER  31,   1897. 

[FumiBhed  by  the  mayor  of  Fort  Waahington,  Wis.] 

Name  of  harbor,  Port  Washington,  Wis. ;  collection  district,  Milwaukee,  Wis. ; 
nearest  light-house,  on  outer  end  of  north  pier,  Port  Washington,  Wis. 

ArrivaU  and  departures  of  veaaeli. 


Dasoription. 

ArrivalB. 

DeiMuinrea. 

Number. 

Tonnage. 

Number. 

Tonnage. 

Stoam    • 

067 
121 

75,600 
11,700 

963 
121 

75,400 
11.700 

Sail 

Total 

1,068 

87,300 

1,»84 

87,100 

Principal  ariioUi  of  export  and  import, 
BY  WAT  OF  THE  HARBOR  ONLY. 


ArUclea. 

Tona. 

Artioles. 

Tona. 

EZPOBTS. 
Annlea 

4 

5,170 

27 

52 

4.m 

10 

887 

1,886 

2,025 

900 

18 

15 

2,000 

818 

1.160 

400 

512 

210 

480 

5 

2.400 

2 

DIPOBTS. 

85 

BiSey::;::;::;:;:::::::::::........:.: 

Bftfi^  (tran)  ,             ,       

1,650 
70 

B^^ana  - 

Beer 

Beer 

Chairs 

8 

Briok  

Coal  and  coke 

4,000 
70 

Butter 

Com 

Chairs 

Flour 

269 

Cheeae...... 

Furniture 

16 

Effea 

Hidea 

620 

Ffih 

Iron  and  steel .......  ......     :....... 

2,000 
275 

Flour 

Lath 

Furniture 

73 

Way     -  - . .    . . ,           ... 

18,360 

Hides 

Malt 

40 

Hogs •..  ................. 

Marhle 

00 

XxtfU  and  steel  -r..... ....... 

Merchandise  (general) 

1,960 

Leather 

Oil 

1,013 

Lime  and  cement 

Pork  and  beef 

12 

-uniftnirs .... 

Posts  (fence) 

48 

Oats 

Salt 

86 

Pesa 

Saw  logs 

6,000 

Potatoes 

Shingles 

150 

Provisions 

Wheat 

240 

Woodenwnre 

Wood 

11,250 

Wool 

Total 

Total 

27,282 

54,185 

Total  approximate  value 

Total  approximate  value 

$1,260,000 

$1,132,000 
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II  15. 

mPROYEMENT  OF  HABBOB  OF  BEFUGE  AT  laLWAUKEE,  WI8C0NSIK. 

The  original  condition  of  Milwaukee  Bay,  object  of  the  improyement, 
pix)ject8,  breakwater  boilt  to  June  30, 1896,  were  described  in  detaU  in 
Annual  Report,  Chief  of  Engineers  for  1896,  page  2502.  Since  then  the 
main  arm  of  the  breakwater  has  been  extended  1,500  feet  by  cribs  30 
feet  wide,  making  the  total  length  of  main  arm  at  the  present  time 
3,700  feet,  of  which  2,000  feet  is  unprovided  with  superstructure. 

Cofidition  of  the  improvement. — Soundings  taken  in  December,  1897, 
showed  a  depth  of  water  along  main  arm  varying  from  25  feet  at  the 
angle  to  35  feet  at  southerly  end.  Area  covei^d  by  present  works,  oat- 
side  13-foot  contour,  334  acres;  outside  19-foot  contour,  203  acres;  omit- 
ting the  2,000  feet  of  pier  without  superstructure,  the  area  covered  by 
completed  works,  outside  13-foot  contour,  is  165  acres ;  outside  the  19-foot 
contour  is  101  acres. 

Operations  during  the  fiscal  year, — ^Under  contract  dated  January  13, 

1897,  with  Enapp  &  Gillen,  of  Bacine,  Wis.,  for  the  extension  of  the 
breakwater  1,600  feet,  more  or  less,  work  has  been  in  progress  during 
the  fiscal  year.  The  extension  consists  of  timber  cribs,  each  100  feet 
long  by  30  feet  wide,  and  25^^  feet  high,  without  superstructure,  placed 
on  a  stone  foundation.  During  the  fiscal  year  5,557.4  cords  of  stone 
have  been  placed  in  the  foundation  and  15  cribs  completed  and  sunk 
in  place. 

By  hire  of  labor  and  purchase  of  materials,  in  accordance  with  law, 
minor  repairs  have  been  made  to  the  breakwater. 

The  schooner  Surprise  has  been  engaged  to  serve  as  a  light-ship  at 
the  south  end  of  the  breakwater  upon  the  same  terms  and  from  the  same 
individuals  as  the  scow  Dunham  in  previous  years. 

Remarks. — The  contract  now  in  force  has  been  extended  to  August  3, 

1898,  by  which  time  the  work  embraced  thereunder  will  probably  be 
completed  and  the  contract  closed. 

At  the  beginning  of  the  fiscal  year  there  remained  of  the  original 
project  yet  to  be  built  2,600  feet  of  breakwater  and  500  feet  of  super- 
structure to  be  placed  on  work  already  built.  The  accepted  bid  fbr 
the  construction  of  work  authorized  by  the  river  and  harbor  act  of 
June  3,  1896,  was  so  low  that  it  has  been  found  possible  to  build  1,700 
feet  of  breakwater  without  superstructure. 

After  the  completion  of  the  present  contract  there  will  remain  funds 
on  hand  sufficient  to  build  300  linear  feet  of  superstructure,  but  owing 
to  the  failure  of  the  river  and  harbor  bill  it  has  been  considered  advis- 
able to  defer  its  construction  until  a  further  appropriation  shall  have 
been  made,  reserving  the  funds  now  on  hand  for  contingent  expenses 
and  unforeseen  repairs. 

There  remains,  therefore,  of  the  original  project  900  feet  of  break- 
water and  1,900  feet  of  superstructure,  for  which  appropriations  have 
yet  to  be  made.  Tlie  exact  cost  can  not  be  foretold,  and  it  is  not  safe 
to  use  the  present  contract  price  in  estimating  it,  because  this  price  is 
unusually  low.    It  is  believed  that  $115  per  foot  is  a  safe  estimate. 

E$Hmate  of  cost  of  oompUUng  breakwater  at  harbor  of  refiige,  Milicaukee,  Wis. 

900  feet  of  orib  work  on  stone  foundation,  complete,  at  $115  per  foot $103,500 

1.900  feet  of  anperstrncture,  at  $20 38,000 

Contingencies,  10  per  cent 14,150 

Total 165,650 
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In  the  annual  report  upon  this  improvement  foV  1896  it  was  explained 
in  detail  why  its  final  cost  has  exceeded  the  original  estimate.  The 
principal  items,  not  included  in  the  oriignal  estimate  and  paid  for  from 
appropriations  for  the  work,  are  (1)  maintenance  of  light-ship  for  four- 
teen years  (1884  to  1897,  inclusive),  $20,339.94,  and  (2)  repairs  to  break- 
water, $77,163.20,  after  damage  by  severe  storms. 

An  appropriation  of  $155,650  is  recommended  for  the  fiscal  year  end- 
ing June  30, 1900. 

Money  statement 

Jnly  1, 1897,  balance  unexpended $173,685.56 

June  30, 1898,  amount  expended  during  fiscal  year 133, 749. 12 

July  1, 1898,  balance  unexpended 39,936.44 

July  1, 1898,  amount  covered  by  uncompleted  contracts 34, 616. 09 

July  1, 1898,  balance  available 5,320.35 

{Amount  ^estimated)  required  for  completion  of  existing  project 155, 650.00 
Amount  tnat  can  be  profitably  expended  in  fiscal  yearendiug  June30, 1900  155, 650. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4, 1897. 


Appropriations, 

Act  of— 

March  8, 1881 $100,000.00 

August  2, 1882 100,000.00 

July  5, 1884 85,000.00 

August  5, 1886 $60,000.00 

From  which  aUotted  to  Milwaukee  Harbor 4, 737. 91 

55,262.09 

August  11, 1888 70,000.00 

September  19, 1890 80,000.00 

July  13, 1892 75,000.00 

August  18, 1894 45,000.00 

June  3, 1896 20,000.00 

June  4, 1897 168,737.91 

liiBoelliUieous  receipts  credited  to  appropriations 1, 000. 00 

800,000.00 


Contract  in  force. 


Fame  of  contractor. 

Work. 

Approyed. 

Work  com- 
menced. 

Work  to  be 
completed. 

Knapp  &  OUlen 

1,700  feet  breakwater. 

Jan.  27,  1B87 

Apr.  24,  1897 

Aug.  8,  1888 

OOMMISRGIAL  STATISTICS  FOB  THB  CALENDAR  YEAR  ENDING  DECEMBER  31,  1897. 

Name  of  harbor,  Harbor  of  Refuge,  Milwaukee,  Wis. ;  collection  district,  Mil- 
waukee, Wis. ;  amount  of  revenue  collected  at  nearest  port  of  entry,  $290,860.30. 
(See  the  oommeioial  statistioa  for  Milwaukee  Harbor,  Wisconsin.) 


I  I  i6. 
IMPROVEMENT  OF  MILWAUKEE  HARBOR,  WISCONSIN. 

The  original  condition  at  the  month  of  the  Milwaukee  Eiver,  the  object 
of  the  improvement,  projects,  and  present  works  were  described  in 
detail  on  page  2506^  Part  lY,  Annual  Report  of  the  Chief  of  Engineers 
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Oanditian  of  the  improvement — ^The  harbor  piers  were  completed  to 
their  projected  length  in  1872.  Soandingn  taken  in  May,  1898,  showed 
a  channel  midway  between  the  piers  with  a  least  width  of  90  feet  and 
1 9  feet  deep  below  the  datnm  plane  of  harbor  improvements.  It  is  proba- 
ble that  no  material  change  in  depth  has  occurred  since  soundings  were 
taken.    The  actual  depth  on  June  30, 1898,  was  18.5  feet 

Operation8  during  the  fiscal  year. — ^There  have  been  no  operations 
during  this  fiscal  year. 

Tridaily  observations  of  water  levels  of  Lake  Michigan  were  made 
and  recorded. 

Uemarke. — Since  the  last  report  the  condition  of  the  harbor  piers 
has  been  steadily  growing  worse.  The  older  portion  of  the  super- 
structure of  the  south  pier  (about  600  feet  in  length)  is  now  in  such  an 
advanced  state  of  decay  that  it  is  impossible  to  walk  over  it,  and  a 
southeasterly  gale  is  liable  at  any  time  to  make  a  breach  in  the  pier. 
The  repairs  to  the  harbor  piers  are  of  the  most  urgent  and  pressing 
importance. 

E$HimaU  for  fiscal  year  ending  June  SO,  1900. 

Rebuilding  600  feet  Bnpentmotnre  (Bouth  pier),  at  $6.59 $S,354 

RecoDBtrnoting  1,100  linear  feet  protection  piling  (south  pier),  at  $3.50 3, 850 

Repairs  to  north  pier  stone  saporstructnre 1,600 

Dredging  for  maintenance  of  channel 4,000 

Contfiigenoies 1,196 

Total 14,000 

An  appropriation  of  f  14,000  for  maintenance  of  existing  works  is 
urgently  recommended  for  fiscal  year  endiog  June  30, 1900. 

Money  siatemenL 

July  1, 1897,  balanoe  unexpended $1,816.S7 

June  30, 1898,  amount  expended  during  fiscal  year 632.79 

July  1, 1898,  balance  unexpended 1,184.08 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenance 14,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aots  of  1866  and  18S7  and  of  sundry  civil  act  of  June  4, 1897. 


APPROPBIATION8. 

IBxpended  on  farmer  mouth  of  MiUoaukee  River, 
Act  of— 

July  4, 1836 $400.00 

March  3,  1843 30,000.00 

June  11, 1844 20,000.00 

Straight  out. 

Act  of—  ^ 

August  30,1862 15,000.00 

March  3, 1853 163.94 

June  23, 1866 48,283.51 

AprillO,  1869  (aUoltcd) 35,640.00 

July  11, 1870.. 40,000.00 

March  3,1871 88,000.00 

March  3,1873 10,000.00 

March  23,1874 10,000.00 

March  3,  1875 26,000.00 

August  14, 1876 26,000.00 
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Act  of— 

June  18, 1878 $15,000.00 

March  3,1879 7,600.00 

June  14, 1880 10,000.^ 

March  8,1881 8,000.00 

Augn8fc2,1882 10,000.00 

Augast  6, 1886  (from  appropriation  for  harbor  of  refuge) 4, 737. 91 

August  11, 1888 10,000.00 

March  17, 1890  (special  act) 6,100.00 

September  19, 1890 6,000.00 

July  13, 1892 14,000.00 

Augustl8,1894 7,000.00 

June  3, 1896 7,000.00 

Total  expended  at  old  river  mouth  and  straight  cut 403, 825.  iS 

Expended  at  former  month  of  Milwaukee  River 60,400.00 

Total  expended  at  straight  cut  (present  harbor) 363,425.36 


OOMMXRCIAIi  8TATI8TIOS  FOR  THB  CALENDAR  TEAR  ENDING  DECEMBER  31,  1897. 

[FnrDished  by  ICr.  W.  J.  Langson,  seoietary  ohftmber  of  oommeroe.] 

Name  of  harbor,  Milwaukee,  Wis. ;  collection  district,  Milwaukee,  Wis. ;  amount 
of  revenue  collected  during  the  year,  $290,860.30. 

ArrivaU  and  departures  of  vessele. 


Airivala. 

Dopartaiea. 

Namber. 

Tonnage. 

Number. 

Tonnage. 

St'Oam 

4,610 
1,373 

4,840,868 
817.176 

4,682 
1,868 

4,432.808 
296,797 

Sail 

Total 

6,983 

4,657.&39 

6,050 

4,729,106 

Principal  artiolee  of  export  and  import, 
BY  WAT  OF  THE  HABBOB  ONLY. 


Articles. 

Tons. 

Articles. 

Tons. 

BXPOBTS. 

Barley 

131,216 

323 

305 

20 

60 

11,618 

586 

120 

48,650 

46 

873,614 

639 

120 

19,160 

82 

5,438 

111 

74,991 

55,698 

142,087 

127,382 

9,487 

1,114 

488 

50.189 

678 

16 

KZF0BT8— continued. 
Wheat 

38,199 

Beans 

Wool 

1,276 

Beer 

Total 

Brick 

1, 093, 457 

Batter 

IMPOBT8. 

Bark  (tan) 

Cement 

Cheese -. 

Coal 

492,247 

Com 

Barley 

197 

Eggs 

Beans. .-.--. 

2,341 
740 

Floar 

Brick 

Hay 

Butter 

88 

Hides 

Cement ............. 

7.831 

Iron 

Cheese 

42 

lAthn 

Coal 

1.493.528 

Leather ['/. 

Com 

586 

Lfane 

137 

T^nmhftT,.... ...». x          a^... 

Ffonr.. 

406 

Halt 

Hay 

230 

Ifillvtnffli 

Hides 

4,065 

Oats 

Iron  ............              .......••••••. 

17,477 

Pease 

Iron  ore 

77,322 

Pork  and  beef 

Laths 

1,840 

Potatoes 

Leather 

Lumber 

MiUstaffs 

103 

Rye 

176,973 

bS::::::::::::;::::::::::::;::::;::::: 

58 

Shingles 

Oil ;;".::;::" 

m 
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PHfioijHil  artUlm  of  mpari  mnd  imporf— Continaed. 
BT  WAT  OF  THE  HAKBOB  ONLY-ConilDiied. 


Artlfilat. 


Tods. 


Axtielat. 


IMPOBTB— «0llti]l06d. 

PeMe 

PoBU  (fence) 

Potatoes 

Rye 

Salt 

Shingles 

Stone 


10,715 

8,560 

1,522 

714 

86,168 
1.5(t0 

66.574 


illPOBTB--oontdnaed. 

Ties  (raihtwd) , 

Wheat 

Wood 

Woodenwars 

Wool 

Total 


1,818 

10,810 

168,882 

20 

186 


2.«56,886 


BT  ALL  WATS  OF  TRAK8P0BTATI0N. 


Artleles. 

Tons. 

Articles. 

Tons. 

upoKn. 
Batter — >- 

tn 

147,870 

670 

165,400 

1,160 

4,076 

81,165 

620 

1,024 

662,867 

62,644 

130 

421,616 

1,303 

808 

1,686 

828,649; 

60  1 

10,618 

HI 

18,776 

76,852 

153,136 

142,  UO 

0,612 

6.818 

8,028 

62,558 

88,058 

606 

465 

66,000 

1,760 

1,620 

UPOBTS. 

Bark  (tan) 

66L672 

Barlev 

Barlev...'. 

^m 

Beans ••w..r,--T--T 

Beans.. 

2^S 
14^880 

]}eer  

Brick 

Brick 

Batter 

2,564 

Cattle 

15,863 

Cement 

Cement 

13^420 
1^460 
2,610 

Chairstock      

Chair  stock 

Cheese..  ....■>..•.• >• 

Cheese.. 

Coal 

Coal 

1,555,806 
I0S5O5 

Com 

Com 

Effffs 

Eggs 

8,470 

FKSr:;i";™;!'":;;:!:;;;;;;:!!"i;i 

Fu>ur... 

963.808 

Hay 

Hay 

18.076 

Bides 

Hides 

96,078 

Hon 

Hoes 

90  882 

Iron 

Iron 

108|324 

Laths 

Iron  ore... 

W^857 

Leather 

Laths 

2^427 

Lime 

Leather 

1^648 

Lumber.... 

Lime 

16816 

iSS?^:::::::::::::::::::::::::::;:::; 

Lnmber...... - 

284,066 

liillstniTs 

Malt 

32.818 

Oats 

Mill  stuffs 

4520 

Pease 

Oats 

168.878 

Pork  and  beef 

Oil 

49^768 

Potatoes 

Pease 

11^435 

Hye 

Posts  (fence) 

8^685 

Bit:::::::::::;;;;:::;;::;:::::::::;;:; 

Potatoes 

0^206 

Sheep 

Rye 

48,241 

Shingles 

Sit;::;;;:;:.:::...:.. ..:..: ::.: 

86,843 

Wheat 

Sheep...... 

1,007 

Woodenwars 

Shingles 

J7IO 

Wool 

Stone 

170,867 

Ties  f railroad) 

4^275 

Total 

81481,668 

Wheat 

258.804 

Wood 

210^702 

Woodenwars  ••••.. -. 

4^840 

Wool 

6;440 

Total 

4,065.644 

1 1 17, 

IMPROVEMENT  OP  SOUTH  MILWAUKEE  HARBOR,  WISCONSIN. 

The  original  condition  of  the  mouth  of  Oak  Greek,  object  of  the 
improvement,  project,  and  piers  bnilt  to  June  30, 1896,  were  described 
in  detail  in  Annual  Eeport,  Ghief  of  Engineers  for  1896,  pages  2509, 
2510.  Since  then  the  north  pier  has  been  extended  185  feet,  making  its 
total  length  at  the  present  time  785  feet. 

Condition  of  the  improvement. — ^There  has  been  no  material  change 
in  the  condition  of  the  improvement  from  that  published  in  Annual 
Beport  Ghief  of  Engineers  for  1897,  page  2696,  except  an  extension  of 
185  feet  to  the  north  pier. 
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Operations  during  the  fiscal  year. — Under  contract  dated  December  9, 
1896,  with  Mr.  P.  W.  Galloway,  of  Bacine,  Wis.,  for  the  construction  of 
180  linear  feet,  more  or  less,  of  pile  pier  in  extension  of  the  north  pier, 
work  was  to  have  begnn  May  1,  1897.  Owing,  however,  to  the  con- 
tractor being  engaged  in  making  urgently  needed  repairs  to  the  harbor 
piers  at  Kenosha  and  Kacine,  the  work  was  not  commenced  until 
August  14;  it  was  completed  November  10,  1897,  and  the  contract 
dosed. 

The  work  done  under  this  contract  consists  of  185  linear  feet  of  pile 
pier,  14  feet  wide,  provided  on  the  outer  or  lake  side  with  Wakefield 
triple-ljap  sheet  piling  of  2-inch  Norway  pine  planks,  planed  to  an  even 
thickness. 

Liit  of  maieiiali  and  cost  of  game  in  place  for  building  185  linear  feet  of  pile  pier  in 
extension  of  the  north  pier  at  South  Milwaukee.  Wi$,,  under  contract  dated  Becemher  9, 
1896,  with  Mr.  P.  W.  Galloway,  of  Eaoine,  Wit. 


Mftterials. 


Qnantl- 

tiM. 


Prtoe. 


Amoimti 


Ilonuvl  piles linear  feet. 

Wakefield  triple-lap  sheet  piling feet  E.M. 

White-oak  timber do... 

White-pine  timber do. 

White-pine  decking  plank do. 

Stone. 


Iron  aerew  bolts  and  tle-ruds. , 
Iran  spikes 


.cords, 
.pounds. 
....do... 


8,178 
26,352 
12,044 
0.240 
2,2S6 

207.8 
5,680 
511 


$0.20 

27.00 

86.00 

20.00 

18.00 

5.50 

.03 

.04 


$1,234.60 
711.50 
488.68 
124.80 
40.61 
1,636.15 
167.40 
20.44 


Total. 


4,868.08 


Cost  per  linear  foot,  $23.61. 

Bemarks. — In  its  present  condition  the  harbor  of  South  Milwaukee  is 
of  no  benefit  to  general  commerce.  That  any  material  and  lasting 
benefit  may  be  derived  it  is  necessary  that  both  piers  be  extended  to 
the  length  called  for  by  the  present  project  and  a  channel  dredged 
between  them. 

The  estimated  cost  of  completion  of  present  project  (see  Beport  of 
Chief  of  Engineers,  1895,  p.  2643)  is  $133,000. 


Money  statement 

July  1, 1897.  balance  unexpended $4,964.11 

Jnne  30,1898,  amount  expended  during  fiscal  year 4, 685. 30 

July  1, 1898,  balance nnexpended 278.81 

{Amount  (estimated)  required  for  completion  of  existing  prelect 133, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  3  of  river  and 
harbor  acts  of  1866  and  1867. 


Appropriation. 
Act  of  June  3, 1896 16,000 


COMMERCIAL  STATISTICS  FOR  THE  CAUENDAR  TEAR  ENDING  DECEMBER  81,  1897. 

[Varnished  by  Mr.  Fred.  W.  Rogers,  seoretaxy  South  Milwaukee  Company.] 

Name  of  harbor,  South  Milwaukee,  Wis.;  collection  distriot,  Milwankee,  Wis.; 
nearest  light-house,  no^th  pier,  Milwaukee,  Wis.  /   ^^^^  i  ^ 
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BY  ALL  WAYS  OF  T&AJTSPOBTATIOV. 


ArtiolM. 


Articiai. 


TottL 


C»tU*.. 

High  winiMi . ,,. 
Ifun  uiil  atael  , 
Malt6<1  niflat... 
MtnoTml  wool  >^ 


210 


Totel 

Toial  approximttte  vAloe . 

niPOBTS. 

Ajpicaltaral  implemontB . 
'    plea, 
ney. 


ie,15S 


.|$i,106.000 


^^- 


Btmt 

Brick 

Batter 

CfttUe 

CheeM 

Coal  and  ooke., 

Corn 

Flour 


29 

225 

9iO 

80 

1,022 

8,400 

70 

240 

17 

10,000 

6,400 

822 


mpoRiB.— oontitiiicd* 


P^rmtttLrv .....pp^ 

Hay .,„,,„. 

IroD  and  nice]  ..,.., ^.. 
Lima  and  Mmeii I  -.».>. 

Lombor 

Malt 

lierclMndiae  (general). 

MlUatoA..... 

Oato 

OU 

Pork  and  beef 

Polea  (telegraph) 

Poato(fenoe) 

Rye 

Salt 

Sash,  doors,  and  bliiuU . 

Shingles 

Tioajrailroad) 


Total 

Total  approximate  raloa . 


as 
Jg^ 

3,fiM 

151 

27.500 

120 

771 

T.712 

552 

510 

05 

268 

800 

18 

90 

21.000 

8,750 


110.887 
I  $1,138,878 


1 1  18. 

IMPROVEMENT  OP  RACINE  HARBOR,  WISCONSIN. 

The  original  condition  of  the  mouth  of  Boot  Biver,  object  of  the 
improvement,  projects,  and  piers  built  to  June  ^,  1896,  were  described 
in  detail  in  Annual  Beport  of  Chief  of  Engineers  for  1896,  pages  2511 
and  2512.  Since  then  the  south  pier  has  been  extended  250  feet  by 
cribs  20  feet  wide,  making  total  length  of  south  pier  at  present  time 
1,720  feet 

A  modification  of  project  approved  March  9, 1897,  provides  for  the 
construction  of  900  linear  feet  of  sheet  piling  and  dredging  for  main- 
tenance of  channel. 

Condition  of  the  improvement. — ^Both  piers  are  now  of  the  full  length 
contemplated  under  the  revised  project  of  1889. 

Soundings  taken  in  April,  1898,  showed  a  channel  15  feet  deep  below 
the  datum  plane  of  harbor  improvements  having  a  width  at  entrance 
of  about  225  feet  and  a  least  width  of  about  60  feet  It  is  probable 
that  no  material  change  in  depth  has  occurred  since  soundings  were 
taken.    The  actual  depth  June  30, 1898,  was  14.5  feet. 

Operations  during  the  fiscal  year. — Under  an  agreement  dated  April 
17,  1897,  with  Mr.  P.  W.  Galloway,  of  liacine.  Wis.,  to  famish  all 
machinery,  tools,  and  labor  necessary  to  extend  the  line  of  sheet  piling 
on  the  channel  face  of  the  north  pier,  work  was  begun  July  8  and  com- 
pleted July  31, 1897.  Two  hundred  and  eighty-four  linear  feet  of  revet- 
ment was  built,  being  an  extension  easterly  of  the  revetment  completed 
in  1896,  and  making  the  total  length  of  revetment  565  feet. 

An  agreement  was  entered  into  November  10, 1897,  with  the  Etacipe 
Dredge  Company  to  do  such  dredging  as  available  funds  would  permit, 
for  the  removal  of  a  shoal  in  the  channel  extending  from  abreast  of 
the  light-house  crib  to  the  shore  end  of  the  piers,  a  distance  of  about 
800  feet,  and  which  formed  a  serious  obstruction  to  navigation,  several 
vessels  having  grounded  thereon.    Under  this  agreement  5|998  cnbio 
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yards  of  material  was  excavated,  and  resulted  in  increasing  the  govern- 
ing depth  in  the  channel  from  14^  feet  to  16^  feet.  The  work  was  begun 
November  19  and  completed  November  27, 1897. 

By  hire  of  labor  and  purchase  of  materials  in  accordance  with  law, 
minor  repairs  were  made  to  the  piers,  and  a  cluster  of  piles  was  driven 
to  afford  protection  to  the  south  pierhead. 

Remarks, — Extensive  shoaling  has  taken  place  between  the  piers  dur- 
ing the  past  fiscal  year,  and  although  the  channel  was  restored  to  a 
depth  of  16^  feet  late  in  November,  1897,  the  controlling  depth  is  now 
but  15  feet  The  present  condition  of  the  piers  is  such  as  to  render 
futile  all  attempts  at  maintaining  a  channel  of  the  projected  depth  of 
17  feet. 

The  inshore  portions  of  the  piers  are  in  a  dilapidated  condition; 
originally  of  inferior  construction,  they  have  now  so  far  fallen  into  decay 
as  to  offer  but  little  obstruction  to  the  passage  of  sand  through  them. 
The  sheet  piling  built,  1896-97,  along  part  of  the  north  pier,  has 
remedied  the  trouble  to  a  considerable  extent  over  the  part  so  protected. 
About  900  linear  feet  of  the  south  pier  should  be  protected  in  a  similar 
manner,  and  300  linear  feet  of  the  north  pier  superstructure  should  be 
rebuilt  at  once. 

While  the  inshore  portion  of  the  north  pier  superstructure  is  in  a 
very  dilapidated  condition,  it  is  not  considered  advisable  to  rebuild  it, 
for  should  the  project  of  improvement  be  enlarged  in  accordance  with 
report  of  survey  published  in  Animal  Keport  Chief  of  Engineers  for 
1897,  pages  2768-2772,  so  as  to  provide  a  cbauiiel  21  feet  deep,  the  plan 
of  improvement  therein  recommended  provides  for  the  entire  removal 
of  the  inshore  portion  of  the  north  pier,  and  the  widening  of  the  channel 
at  that  point.  It  is  understood  that  the  city  of  Racine  has  taken  meas- 
ures to  condemn  the  land  necessary  for  such  widening  and  transfer  it  to 
the  United  States. 

During  the  past  fiscal  year  a  series  of  observations  have  been  taken 
for  the  purpose  of  obtaining  reliable  and  accurate  information  as  to 
direction  and  velocity  of  currents  in  Lake  Michigan,  and,  if  possible, 
to  determine  the  cause  of  such  currents  and  what  effect  they  may  have 
in  the  formation  of  bars  at  the  various  harbor  entrances.  Bacine  Har- 
bor was  selected  as  offering  the  best  opportunities  for  conducting  these 
observations,  which  were  carried  on  during  the  summer  and  fall  by  Mr. 
Walter  E.  Means,  assistant  engineer. 

A  complete  hydrograpbic  survey  was  made  of  the  harbor  and  vicinity, 
extending  about  three-quarters  of  a  mile  north  and  south  from  the  har- 
bor entrance,  and  from  a  half  to  one  mile  out  from  the  shore.  Over  this 
area  soundings  were  taken  at  intervals  of  about  one  hundred  feet.  The 
map  transmitted  herewith  shows  the  contours  for  each  foot  in  depth  over 
the  greater  portion  of  the  area  covered  by  the  survey,  and  is  believed 
to  be  an  accurate  representation  of  the  present  lake  bottom. 

Observations  of  l^rometer,  thermometer,  direction  and  force  of  wind, 
and  water  gauge  were  made  tri-daily  during  the  months  of  September, 
October,  and  November,  and  frequent  observations  were  made  of  the 
direction  and  velocity  of  the  currents  in  the  lake.  These  last  observa- 
tions could  not  be  taken  with  any  great  regularity,  being  dependent 
npon  weather  conditions.  A  Price  current  meter,  with  electric  register, 
was  used  in  determining  velocity  of  currents. 

While  these  observations  show  the  existence  of  currents  in  Lake 
Michigan,  they  fail  to  connect  the  observed  currents  with  variations  of 
either  temperature,  barometric  pressure,  or  water  levd,  or  to  exhibit  a 
general  current  to  either  north  or  south.  It  is  believed,  however,  that 
the   results   obtained   are  valuable,  and  that  further  observation. 
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condacted  over  a  greater  period  of  timef  may  develop  a  series  of  resnlte 
that  will  render  posBible  a  solution  of  the  problem  of  the  permanent 
improvement  of  lake  harbors.  During  the  present  season,  similar 
observations  will  be  conducted  at  Sturgeon  Bay  Oanal  by  Mr.  Adam 
N.  Dier,  superintendent  of  the  canal. 

BtUmaU  far  JUcal  ymr  ending  June  SO,  1900. 

900  linear  feet  sheet  piling,  at  $15 $13,500 

Dredffing  for  maintenance  of  channel 8»000 

Rebuilding^ Bupentructare,  800  feet  by  30  feet,  north  pier 2,400 

Contingencies 2,400 

Total 26,300 

An  appropriation  of  $26,300  for  completion  of  existing  proiect  and 
maintenance  of  existing  works  for  the  fiscal  year  ending  June  30, 1900, 
is  recommended. 

Money  statement. 

Jnly  1, 1897,  balance  unexpended $14,970.99 

Jnne  30, 1S98,  amount  expended  daring  fiscal  year 14,749.88 

July  1, 1888,  balance  unexpended 


221.  U 


Amount  (estimated)  required  for  completion  of  existing  project IS,  500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1900,  including' $12,800  for  maintenance 28,900.00 

Submitted  in  compliiince  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  oivU  act  of  June  4, 1897. 


AppropriaHom, 


Act  of— 

June  15.  1844 $12,500 

August  30, 1852 10,000 

June  28,  imi 3,600 

June  23,  1866 23,910 

March  2, 1867 45,000 

April  10, 1869  (allotte<l ) 22, 275 

July  11, 1870 10,000 

March  3, 1871 10,000 

March  3, 1873 20,000 

June23,  1874 10.000 

March  8, 1875 10,000 

August  14, 1876 8,000 

June  18, 1878 10,000 


Act  of— 

March3,1879 $6,000 

June  14,  1880 6,000 

March  3, 1881 6,000 

August  2, 1882 7,000 

July  5,1884 7,000 

August6,1886 10.000 

August  11, 1888 10,000 

September  19, 1810 17^500 

July  13,  1892 25,000 

August  18, 1894 20,000 

Junes,  1896 27,000 

Total 836^785 


COMMKRCIAL  STATISTICS  FOR  THB  CALBKDAR  TEAB  ENDING  DECEMBER  31,  1897. 

Name  of  harbor,  Racine,  Wis. ;  collection  distriot,  Milwaukee,  Wis. ;  nearest  port 
of  entry,  Milwaukee,  Wis. 

ArrivdU  and  departure$  ofvetteU, 
[Famished  by  the  oolleotor  of  oustomt,  Kilwaakee,  Wis.] 


Deeoiiptioii. 

ArriyaU. 

DepartorM. 

Number. 

Tonnage. 

Nnmber. 

Tonii»g»- 

Steam 

1.411 
290 

1.060,  ess 

46,011 

1,406 
B18 

toes^atf 

sJff!:.::::;;:;";;::"":::::;::;;:::::::::;:::::;:::;;:; 

^  4«;«« 

Total 

1,707 

1,114.687 

1,721 

1.11ft.  »* 
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Ftincipal  articlet  of  export  tmd  import, 

prornished  by  the  mayor  of  BAoine,  WIb.] 

BY  ALL  WAYS  OF  TRANSPOBTATIOK. 


Artiolet. 


Tons. 


Articles. 


Tons. 


■XPOSTB. 

Agrionltiiral  implements. 

Apples 

Beer , 

Brick 

Cool  snd  coke 

Fish 

Flour 

Fumitore 

La4!.".".*i-'™r*i.".'.'.'!i".'; 

Leather 

Lnmber 

Merchandise  (general)  — 

MiUstnfb .'. 

Oats 

Oil 

Shingles 

Stone 

Wagons  and  carriages — 
Wool 

Total 

Total  approximate  valne . 

OfPOBTB. 

Agrionltmal  implements . 

Apples 

Bark  (tan) 

Barley 

Beer 

Brick 

Batter 

Cattle 

Chairs 

Cheese 

Coal  and  coke 


85,914 

16 

8,061 

23,644 

28.169 

31 

640 

170 

10,230 

811 

630 

17,700 

100,007 

16, 018 

406 

2,808 

288 

6,104 

13.082 

121 


331.830 


$11. 421, 080.1 


141 

2,112 

8,610 

7,610 

744 

182 

2,056 

217 

100 

188,178 


mpORTB— continued. 
Com 

^5r.::::::::::::::::::::: 

Flour 

Furniture 

Gamboge 

H!3es'.;!II.'!'-"."."..'.*!!!".".'.".* 

Hoga 

Lafli 

Ixon  and  steel 

Leather 

Lime  and  cement 

Lumber 

Marble 

Merchandise  (general) .... 

Mill  stuffs 

on 

Poles  (telegraph) 

Potatoes 

Posts  (fenoe) 

Print  paper 

Provisions 

Rye 

Salt 

Bash,  doors,  and  blinds... 

Sheep 

Sheepskins 

Shingles 

Tobacco 

Wheat 

Wood 

Woodenware 

Wool 

Total 

Total  approximate  yalue. 


1,200 

225 

168 

8,218 

604 

648 

7,411 

016 

1,667 

976 

25,638 

302 

8,158 

96,510 

88 

242,423 

520 

888 
408 
866 
484 

592 

1,186 

72 

882 

188 

890 

64 

7,482 

18,702 

80 

93 


568,701 


06,631,786.89 


I  I  19. 

IMPEOVEMENT  OP  KENOSHA  HAEBOR,  WISCONSIN. 

The  original  condition  of  the  month  of  Pike  Greek,  object  of  the 
improvement,  projects,  and  piers  bnilt  to  June  30, 1896,  were  described 
in  detail  in  Annual  Report,  Chief  of  Engineers  for  1896,  page  2516. 
Since  then  the  south  pier  has  been  extended  250  feet  by  cribs  20  feet 
wide,  making  total  length  of  south  pier  at  present  time  1,366  feet 

Condition  of  the  improvement — Under  the  present  project  the  north 
pier  is  to  be  extended  150  feet.  The  south  pier  is  of  the  full  length 
contemplated  under  the  existing  project.  Soundings  taken  in  April, 
1898,  showed  a  channel  between  the  piers  16  feet  deep  below  the  datum 
plane  of  harbor  improvements,  with  a  width  of  entrance  of  about  130 
feet  and  a  least  width  of  about  70  feet.  There  was  a  depth  of  15  feet 
over  an  area  of  about  3^  acres  in  the  basin.  It  is  probable  that  no 
material  change  in  depth  has  occurred  since  soundings  were  taken. 
The  actual  depth  June  30, 1898,  was  15.5  feet. 

Operations  during  the  fiscal  year. — Under  contract  dated  December 
11, 1896,  with  McArthur  Brothers  Company,  of  Chicago,  111.,  the  south 
pier  was  extended  250  feet  by  two  cribs,  each  100  feet  long,  and  one 
crib  50  feet  long,  the  width  of  all  the  cribs  being  20  feet  and  their 
height  20}  feet,  including  the  superstructure.  The  work  was  begun 
June  3, 1897,  completed  September  23, 1897,  and  the  contract  dosed. 

Minor  repairs  were  made  to  the  piers  during  April,  1898.  t 
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LUi  of  wtateriaU  omd  cMt  of  9amo  in  plaoefor  ^iWmg  260  linemrfeet  of  oouih  jnar  SO  feet 
wide  and  tOifeot  high,  mt  Kenosha,  Wis,,  under  eonirad  daiod  Docembor  li^  1896,  with 
MeArthur  Brothers  Company,  of  Chicago,  III, 


KaterUU. 

Qnantitiea. 

Price.   Amooat 

1 

Pfaieiimber 

feetB.M.. 

100,512 

140,184 

13,684 

24,734 

782.6 
121 

$20.00  1  91.210.24 
17.00  ,    2,883.13 

Hemlock  timber 

do 

Pine  plank 

do 

10.00  1        256.10 

Drift  T>olta 

Screw  bolts    

poonda.. 

do..-. 

.024!        61&3« 
.€S»        111  M 

Spikes 

do 

6w00 
0.00 

15.  S4 

gtone 

corda. . 

4.eB5.« 

PUee • ' 

nomber.. 

i,m.(» 

Total 

12,8tt.M 

Coat  per  linear  foot,  $40.61. 

Bemarks.-^To  oomplete  the  preBent  project  requires  that  the  north 
pier  should  be  extended  160  feet  beyond  its  present  length.  The  south 
pier  is  of  its  full  projected  length.  Extensive  repairs  to  the  older  por- 
tions of  the  piers  are  greatly  needed.  The  west  end  of  tiie  north  pier 
is  in  an  extremely  dilapidated  condition,  the  extreme  60  feet  of  it  having 
been  carried  away  in  1885  and  never  having  been  restored.  Erosion  of 
the  a4jacent  bank  commenced  at  once  and  has  continued  ever  since. 
Large  quantities  of  material  are  thus  washed  into  the  channel  by  the 
action  of  everjr  storm.  The  inner  portions  of  both  the  harbor  piers  are 
in  such  condition  as  to  readily  permit  of  the  passage  of  sand  through 
them.  It  is  believed  that  1,500  feet  of  sheet  piling  will  remedy  this 
defect. 

Should  the  project  of  improvement  be  enlarged  in  accordance  with 
report  of  survey  published  in  the  Annual  Beport  of  the  Ghief  of  Engi- 
neers for  1897,  pages  2772-2785,  so  as  to  provide  for  a  channel  21  feet 
deep,  further  extension  or  repairs  of  the  present  north  pier  would  be 
unnecessary,  as  the  plan  of  improvement  therein  recommended  pro- 
vides for  the  entire  removal  of  the  pier. 

EsUwmU  forfUoal  fear  endimg  June  SO,  1900, 

To  extend  the  north  pier  to  the  foU  length  contemplated  by  the  modifled 

projector  1889.  150  feet,  at  *65 $9,750 

Making  old  piers  sand  tight,  1,500  linear  feet  of  sheet  piling,  at  $10 15, 000 

Protecting  Bliore  at  inner  end  of  north  pier,  140  linear  feet  sheet  piling,  at  $8.    Ij  1^ 

Dredging  for  maintenance  of  channel 5,000 

Contingencies S,130 

Total 34,000 

An  appropriation  of  $34,000  for  completion  of  project  and  mainte- 
nance of  existing  works  for  the  fiscal  year  ending  June  30,  1900,  is 
recommended. 

Money  statement 

July  1, 1897,  balance  nuexpended $18,290.61 

Jane  SO,  1898,  amount  expended  dnring  fiscal  year 16, 702.58 


July  1, 1898y  balance  unexpended l,687.g 

'  Amount  (estimated)  reqaired  for  completion  of  existing  project 9, 750. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  SO, 

1900,  including  $24,250  for  maintenance 84^000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 

harbor  aots  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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AppropriaUtm^ 


Act  of— 

March  15, 1844 $12,500.00 

March  3, 1845 15,000.00 

AagOBt  13, 1852 10,000.00 

June  23,  1866 75,461.41 

April  10, 1869  (allotted) . .  5, 346. 00 

Jnlyll,  1870 10,000.00 

March  3, 1871 10,000.00 

June  10,  1872 10,000.00 

June  23,  1874 10,000.00 

March  3, 1875 15,000.00 

August  14,  1876 8,000.00 

June  18,  1878 8,000.00 

March  3, 1879 5,000.00 


Aoftof- 

June  14. 1880 15,000.00 

March  3. 1881 5,000.00 

August  2, 1882 6,000.00 

.  Julys,  1884 5,000.00 

Augusts,  1886 5,000.00 

August  11, 1888 7,500.00 

September  19, 1890 17,500.00 

July  13,  1892 15,000.00 

August  18,  1894 15,000.00 

June  3, 1896 24,000.00 

Total 299,307.41 


OOMMBBGIAL  STAITBTIOB  FOB  THE  OALBNDAB  TEAR  ENDING  DBCBMBBB  81,  1897. 

[Fornished  by  Mr.  H.  8.  Yan  Ingen.] 

Name  of  harbor,  Kenosha,  Wis. ;  collection  district,  Milwaukee,  Wis. ;  nearest  port 
of  entry,  Milwaukee,  Wis.;  nearest  light-house,  Kenosha,  Wis. 

Arrivali  and  departures  ofveeseU, 


DesoripUon. 

ArriYBlB. 

Number. 

Tonnage 

Number. 

Tonnage. 

Rt^Am  - TT ,--,--,_-,,,.,„„,,-- 

06 
180 

}       44,400 

f         102 
\         180 

}        44,127 

gftil 

Total 

278 

44,400 

282 

44,127 

Principal  articlea  of  expert  and  imperii 
BY  WAY  OF  THE  HARBOR  ONLY. 


Articlea. 

Tons. 

ArtiolM. 

Tone. 

XXPORTS. 

Goal  and  coke 

Fumittixe 

Merobandiae  (general) 

500 

563 

10,000 

XMPOBTS— continued. 

Iron  and  steel 

Lumber 

T«atb« 

750 

15,000 

303 

Froviaiona 

Sand  and  gravel 

Total 

3 
2,700 

18,706 

Merchandise  (general) 

Poeti  (fence)!  l'.'.'.".'.l".I  !!'.*'.".".'.  .*.'.! ".'. 

5,000 

45 

124 

30 

750 

8,500 

Total  approximate  ralue 

$400,000 

Shingles 

Stone 

IMPOHTS. 

4 

25,850 

13,000 

850 

Wood 

Total 

5,000 

Apples 

70.206 

Bark  (tan) 

Totsi  AT>1>^Avf matA  TalUA                 ... 

Coal  and  coke '' 

$1,500,000 

Kiah !."".. 
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Frinclpml  orMm  qf  <qiTi  amd  InjMrl— ^Contliniad. 
BT  ALL  WAT8  OF  T&AVBPOBTATIOSr. 


Axtiol«t. 


Bicycles 

Brms  and  copper., 

Butter 

Coal  and  coke , 


If.?:; 


rrsli 

Fnmitare. 

Hay 

Hides 

Hosiery  •■■•■••  < 
Iron  and  steel.. 


Malt 

Kerehandiee  (general) .... 
Organ  boards  with  reeds. 

Pork  and  beef 

ProTiakms 

Sand  and  grarel 

Wafons  and  oarriages. . . 
Woodenware 


Total 

Total  approximate  Talne. . 


Agiioultaral  Implements . 

Bari!(tan) '.  I  *.*.'.*.*.  '.V.'.  '.*.'* 
Barley 


Beer 

Brick 

Batter 

Cattle 

Chairs 

Charcoal... 

Cheese 

Chemicals  . 


407 
1,500 

8 

1,000 

1 

860 

11. 987 

aoo 

1«290 
1,000 

460 

4,000 

8,000 

96,000 

70 

190 

600 
8,750 
8.750 

458 


$15,000,000 


46 
88 

85,860 

8.818 

12 

875 

10,000 

90 

75 

8 

15 

10 

8 


Coal  and  soke... 

Copper,  nickel,  i 

I  Corn. 


mpons— eontinned. 


IsUrer. 


iuh. 


Hoar 

Famitare.. 
Hay 


HiJesI! 


Hogs  . 

Iron  and  steel.. 

Lath 


Lime  and  oement 

Lumber 

Marble 

Merchandise  (general). 

MiUstoilh 

Onto 

OU. 


Ttas. 


Pork  snd  beef 

Poles  (telegraph) 

Posts  (fence) 

Potatoes 

ProTisions 

Salt 

Sash,  doors,  and  blinds. 

Sheep 

Shingles 

Stone 

Wagons  and  oarriages. 

Wood 

Woodenwaze , 

Wool  and  cotton 

Zinc 


Total 

Tdtal  approximate  ralne . . 


40.009 

1.257 

112 

11 

850 

1,»0 

75 

1,000 

8,600 

400 

19,600 

K» 

1 

9,175 

98,500 

70,000 
4.52J 

4,060 


184 
180 
850 
•00 

18 

80 

750 

10,500 

30 
6.250 

600 

875 


242,550 


$10,000,000 


I  I  20. 


IMPROVEMENT  OF  WAUKEGAN  HARBOR,  ILLINOIS. 

The  original  condition  at  Wankegan  Harbor,  object  of  the  improve- 
ment, projects,  and  present  works  were  described  in  detail  in  Annual 
Report  Chief  of  Engineers  for  1896,  pages  2519  and  2520,  and  for  1897, 
page  2706. 

Oondition  of  the  improvement — Both  piers  are  now  of  the  full  pro- 
jected length.  Under  the  project  of  189(1,  38  linear  feet  of  revetment 
have  been  bnilt  to  connect  the  north  and  south  arm  of  north  pier  witb 
the  Elgin,  Joliet  and  Eastern  Railway  Gompany^s  revetment,  formerly 
the  property  of  the  American  Mortar  Company,  and  the  shore  line 
in  the  harbor  has  been  riprapped  with  heavy  blocks  of  stone  for  a 
distance  of  abont  360  feet,  beginning  40  feet  from  the  sooth  pier. 

Soundings  taken  April,  1898,  showed  a  channel  between  the  piers  13 
feet  deep  and  with  a  least  width  of  about  200  feet,  and  the  ^ame  depth 
in  the  harbor  or  basin  over  nearly  its  entire  area.  With  the  exception 
of  dredging  now  being  done  by  the  city  of  Waukegan,  it  is  probable  no 
material  change  in  depth  has  occurred  since  soundings  were  taken. 
The  actual  depth  June  30, 1898,  was  12.5  feet. 

Operations  during  the  fiscal  year. — ^TJnder  contract  dated  September 
23, 1896,  with  Illinois  Dredging  Company  for  dredging  122,000  cnbic 
yards,  more  or  less,  fh>m  the  entrance  channel  and  basiiii  work  was  in 
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progress  at  the  beginning  of  the  fiscal  year  and  was  completed  Sep- 
tember 9, 1897.  Under  this  contract  187,111.4  cubic  yards  was  removed 
from  the  channel  and  basin,  of  which  amount  58,249.4  cubic  yards  was 
removed  during  the  fiscal  year. 

By  hire  of  labor  and  purchase  of  materials  in  accordance  with  law 
38  linear  feet  of  pile  revetment  was  built  to  connect  the  north  and  south 
arm  of  the  north  pier  with  the  Elgin,  Joliet  and  Eastern  Bail  way  Com- 
pany's revetment,  the  shore  line  in  the  harbor  was  riprapped  for  a  dis- 
tance of  360  feet,  oeginning  at  a  point  40  feet  from  the  north  face  of  the 
south  pier,  236.5  cords  of  stone  being  used  for  that  purpose,  and 
repairs  to  the  piers  were  made  and  are  still  in  progress. 

The  repairs  to  the  north  pile  pier  consist  in  cutting  down  385  linear 
feet  of  the  north  and  south  arm  to  the  water  surface,  bolting  in  place 
new  white  oak  wales  0.5  foot  below  datum,  and  in  building  thereon  a 
pine-timber  superstructure  6  feet  in  height;  in  renewing  the  sheet 
piling  along  188  feet  of  the  channel  side  of  north  pier,  and  in  refilling 
the  north  pier  at  places  where  undue  settlement  had  occurred,  69,8  cords 
of  stone  being  used  for  this  purpose.  * 

Bepairs  to  the  shore  end  of  the  south  pier  are  now  in  progress,  and 
will  probably  be  completed  in  July. 

RemarJcs. — The  project  of  improvement  has  been  completed,  but  the 
city  of  Waukegan  is  now  engaged  in  dredging  a  channel  midway 
between  the  piers,  60  feet  wide  and  18  feet  deep  below  the  datum  plane 
of  harbor  improvements,  and  this  depth  is  to  be  continued  through  the 
basin  and  into  the  adjoining  slip,  formerly  known  as  the  American  Mor- 
tar Company's  slip.  Extensive  improvements  are  also  being  made  in 
this  slip  by  the  Elgin,  Joliet  and  Eastern  Railway  Company,  which  has 
succeeded  to  the  interests  of  the  American  Mortar  Company. 

In  accordance  with  the  terms  of  a  lease  from  the  Secretary  of  War 
to  the  city  of  Waukegan,  dated  September  4, 1897,  granting  to  the  city 
of  Waukegan  the  use  of  a  portion  of  the  Oovernment  land,  a  descrip- 
tion of  which  is  given  in  Annual  Report  Chief  of  Engineers  for  1897, 
page  2707,  the  city  of  Waukegan  has  built  a  substantial  pile  dock  along 
the  westerly  harbor  line,  extending  southerly  a  distance  of  about  567 
feet. 

The  harbor  piers,  as  well  as  the  channel  between  them,  is  subject  to 
deterioration,  and  repairs  will  be  needed  from  time  to  time. 

Ettimate  for  fiscal  year  ending  June  SO,  1900. 

For  repairs  of  harbor  piers $2,000 

Dredging  for  maintenance  of  channel 3,000 

Contmgenoles 500 

Total 5,500 

An  appropriation  of  $5,500  for  maintenance  of  existing  works  is 
recommended  for  the  fiscal  year  ending  June  ^,  1900. 

Motley  statement 

July  1,1897,  balance  nnexpended $16,475.76 

Jane  SO,  1808,  amoont  exx>ended  daring  Asoal  year 14,499.51 

July  1, 1898,  balance  aneimended 1,976.25 

Jaly  1,1898,  outstanding  fiabiUties 12.25 

Jaly  1, 1898,  balance  avaUable 1,964.00 

fAmoant  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  90, 
1900,  for  maint-enance 5^500.00 
Sabmitted  in  compliance  witii  reqairemente  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4, 1897. 

BNO  98 147  C"r^n^n]i> 
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Jppropriatiou9, 
Act  of— 

Angnet  30. 1862,  for  bioakwater  (outer) $15,000 

June  14,1880 15,000 

March  3. 1881 15,000 

AuffUBt2,1882 20,000 

Julys,  1884 20,000 

AuguBtlS,  1886 20,000 

August  11,  1888 25,000 

September  19,  1890 ^ 35,000 

July  13,  1892 25,000 

August  18.  1894 20,000 

June  3, 1896 20,000 

Total  appropriation  for  harbor 230,000 

Appropriation  for  outer  breakwater  (1852) 15,000 

Total  for  present  harbor 215,000 


COMMERCIAL  STATISTICS  FOR  THB  CALKNDAR  TSAR  BIfDINa  DECEMBER  31,  1897. 

[Famished  by  the  iD*yor  of  Wftokegvi,  Ql.] 

Name  of  harbor,  Waukegan,  HI.;  collection  district,  Chicago,  III.;  nearest  light- 
house, Waukegan,  HI. 

Principal  artioUs  of  Axporl  and  import. 
BT  ALL  WAYS  OF  TRANSPORTATION. 


Articles. 


Tons. 


Articles. 


Tons. 


BZPOBTB. 

Csttie.'IIIirilllllll".!^ 

Fish 

Iron  and  steel 

Leather 

Merchandise  (general)  . 

oa 

Sash,  doois,  and  blinds. 

Sheep 

Wire 

Wool 

Totel 

Agrfeoltiaal  implements 

Apples 

Bark  (tan) 

Barl«y 

Beer 

Brick 

Batter 

Chairs...... 

Oheeae 

Coal  and  coke 

Corn 


1,780 

ISO 

200 

0,725 

200 

106,546 

300 

875 

80 

75.000 

26 


1M,410 


87.6 
87.6 
650 
470 
691 
000 

2.6 

600 

6 

80,000 

140 


mpOHTB— continued. 

Floor 

Funitars 

HiJes".".'."""IIII.'*."*.'I!!.'." 

Iron  and  steel 

Lath 

Lime  and  esment 

Lumber  •.••... 

Malt 

Marble 

Merchandise  (general) 

Mill  stnilh 

Oate 

Oil 

Plaster  (land) 

Posto(fenoe) 

Potetoes 

Salt 

Sheep •••.. 

Shingles 

Stone 

Ties  (railroad) 

Wagons  and  carriages 

Wood 

Total 


10 

S,175 

230 


"•22 
276 

786 

7,200 

880 

1,000 

165,626 

1,200 

80 

4,188 

250 

688 

80 

26 

80 

ISO 

2,100 

700 

88 

4,400 


851,284.6 


Il2Z. 

IMPROVEMENT  OP  POX  RIVEB,  WISCONSIK. 

Original  oond^ttiow.— The  Fox  River  rises  in  Oolombia  County,  Wis., 
and  flows  generally  westward.  Kear  Portage  Oity  it  tarns  northward, 
then  eastward  into  Lake  V^innebago,  the  latter  being  about  28  miles 
long  and  10  to  12  miles  wide.  From  Lake  Winnebago  the  Fox  flows 
northward  into  Green  Bay,  an  arm  of  Lake  Michigan. 
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The  Fox  and  Wisconsin  rivers^  separated  at  Portage  Oity  by  a  dis- 
tance of  only  2  miles,  were  the  early  means  of  communication  between 
the  Great  Lakes  and  the  Mississippi. 

The  fall  in  the  river  from  Portage  City  to  Lake  Winnebago,  110  miles, 
is  about  30  feet,  and  from  Lake  Winnebago  to  Green  Bay,  35  miles,  is 
about  170  feet.  From  mouth  of  Fox  Biver  (Oshkosh)  to  Menasha  is 
18  miles. 

The  Upper  Fox  has  a  small  discharge  and  flows  through  extensive 
marshes  and  lakes;  near  Lake  Butte  des  Morts  it  unites  with  the  Wolf 
Eiver,  the  latter  having  a  much  larger  discharge  than  the  Fox.  The 
Lower  Fox  carries  oflf  all  the  water  brought  down  by  the  Upper  Fox,  the 
Wolf,  and  other  small  streams,  a  discharge  of  900,000  cubic  feet  per 
miDute  having  been  known.  The  average  low  and  high  water  dis- 
charges have  not  been  accurately  determined.  A  low- water  discharge 
of  2,320  cubic  feet  per  minute  is  given. 

From  Lake  Winnebago  to  Depere  the  river  was  obstructed  by  rapids, 
and  at  places  i>ortages  had  to  be  made. 

In  1846  Congress  granted  to  the  State  of  Wisconsin,  on  its  admission 
to  the  Union,  a  quantity  of  land  for  the  purpose  of  improving  the  navi- 
gation of  the  Fox  and  Wisconsin  rivers  in  the  Territory  of  Wisconsin, 
and  of  constructing  the  canal  to  unite  the  said  rivers  at  or  near  the 
portage. 

To  carry  out  the  object  of  this  act,  the  State  of  Wisconsin  estab- 
lished in  1848,  by  act  of  legislature,  a  board  of  public  works,  which 
began  the  work  of  improvement  and  carried  it  on  until  1853,  when  all 
the  property  and  franchises  were  transferred  to  the  Fox  and  Wisconsin 
Improvement  Company.  After  various  vicissitudes,  financial  and  other* 
wise,  the  entire  property  was  sold  in  1866  to  the  Green  Bay  and  Missis- 
sippi Canal  Company,  and  finally  by  this  company  in  1872  to  the  United 
States  for  $145,000,  with  the  exception  of  personal  property,  water- 
power  privileges,  and  the  lots  or  parcels  of  land  belonging  to  the  water 
I)Owers.  The  deed  of  transfer  was-  indefinite  in  its  terms,  and  so  many 
questions  have  arisen  concerning  property  and  franchises  that  it  is 
impossible  to  tell  at  this  time  without  considerable  research  what  the 
deed  actually  conveyed. 

At  the  time  of  transfer  in  1872,  there  were  on  the  Upper  Fox  4  locks, 
4  dams,  1  canal;  on  the  Lower  Fox  18  locks.  9  dams,  8  canals.  The 
project  of  the  board  of  public  works.  State  of  Wisconsin,  recommended 
the  construction  of  canals,  40  feet  wide  at.  bottom,  with  4  feet  depth  at 
usual  low  water,  and  locks  125  feet  long  between  gates  and  30  feet  wide 
in  the  chamber. 

The  plan  to  be  carried  out  by  the  Fox  and  Wisconsin  Improvement 
Company  was  to  make  the  Lower  Fox  of  sufficient  capacity  to  allow  the 
free  passage  of  boats  drawing  4  feet  of  water,  and  the  Upper  Fox  of 
boats  drawing  2  feet  at  ordinary  low  water.  This  plan  required  the 
enlargement  of  the  locks  to  160  feet  long,  35  feet  wide,  with  5  feet  depth 
on  the  miter  sills. 

Olject. — The  improvement  of  the  Wisconsin  River  having  been 
abandoned,  the  present  object  is  to  obtain  a  navigable  channel  from 
Portage,  on  the  Wisconsin  River,  to  the  harbor  of  Green  Bay,  160 
miles. 

Project. — ^The  original  project  of  1872  was  a  continuation  of  the  proj- 
ect to  be  carried  out  by  the  Fox  and  Wisconsin  Improvement  Com- 
pany. The  present  project  is  that  recommended  by  the  Board  of 
Engineers  of  May  14, 1886,  and  is  to  deepen  the  Fox  River  by  rock 
excavation  and  dredging  from  Portage  to  Montello  to  4  feet  deptili,  and 
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from  Moiitcllo  to  Green  Bay  to  6  feet  depth;  to  widen  the  river  chan- 
nels to  100  feet  throaghont;  to  dredge  the  channel  in  the  Neenatai 
Eiver,  and  to  remove  the  bar  at  the  mouth  of  the  Fond  da  Lac  Bivor. 
Present  works. — The  present  works  are  as  follows: 


Upper 
Fox. 


Lower 
Fox. 


ToteL 


Locks 
Oama. 

Total 


27 
18 
13 


ao 


Of  the  locks,  16  are  of  stone;  14  built  by  the  United  States  and  1  by 
the  canal  company,  but  repaired  by  the  United  States  in  1878.  The 
remaining  12  are  wooden  locks  which  have  been  rebuilt  and  repaired 
from  time  to  time. 

Of  the  dams,  1  is  of  masonry,  12  of  cribs.  1  of  piles  and  cribs,  1  of 
piles  with  moveable  weir,  and  1  of  brush  ana  stone  now  being  changed 
to  a  crib  dam. 

Of  the  canals,  the  one  at  Portage,  2  miles  long,  is  revetted  its  entire 
length  on  both  sides  with  a  timber  revetment.  At  Appleton,  above  the 
first  lock,  there  is  a  cement-laid  stone  revetment  wall  about  800  feet 
long  and  from  16  to  20  feet  high.  It  was  built  by  the  United  States 
in  1879>80.  Below  the  guard  gate  at  Kaukauna  is  a  dry-stone  revetment 
wall  about  1,200  feet  long.  It  was  built  by  the  canal  company  and  may 
have  to  be  rebuilt  in  places,  as  it  shows  signs  of  yielding.  Also,  in  the 
left  bank  of  the  fourth  level  at  Kaukauna,  there  is  a  core  wall  of  cement 
masonry  91  feet  long,  built  in  1893-94;  in  the  right  bank  of  the  same 
level,  a  wall  143  feet  long,  built  in  1893-94,  and  in  the  right  bank  of  the 
fifth  level  two  core  walls,  one  600  feet  long,  built  in  1893-94,  and  one 
built  during  same  year,  and  extended  in  1898  to  connect  with  new  waste- 
weir,  having  a  total  length  of  403  feet. 

Dry-masonry  retaining  walls  were  built  along  right  bank  of  canal 
above  the  '^combined  locks,"  621  feet  long,  11  feet  high,  built  in  1895 
and  1896,  and  below  Kaukauna  first  lock,  123  feet  long,  12  to  14  feet 
high,  built  in  1897. 

Masonry  wasteweirs  in  the  second,  third,  and  fourth  levels  at  Kau- 
kauna were  built  in  1894-95,  to  regulate  the  water  in  the  Kaukauna 
system. 

Depth  of  water, — The  fall  fix)m  Menasha  to  Oreen  Bay  is  about  170 
feet,  and  on  the  Upper  Fox,  from  Portage  to  Lake  Winnebago,  about 
30  feet.  Previous  to  any  improvements  the  river  was  obstructed  by 
rapids  and  at  places  portages  bad  to  be  made. 

As  stated  above,  the  project  contemplates  a  channel  6  feet  deep  from 
Dreen  Bay  to  Mon telle  and  4  feet  deep  from  Mon telle  to  Portage;  these 
channels  to  have  a  minimum  width  of  100  feet. 

On  the  Lower  Fox,  which  is  thoroughly  canalized,  the  crests  of  the 
dams  are  uniformly  6  feet  above  the  breast  walls  of  the  locks  immediately 
below,  and  where  rapids  are  passed  by  means  of  several  locks  the  breast 
wall  of  any  one  is  about  the  same  elevation  as  the  lower  miter  sill  of  the 
lock  above.  The  exception  is  the  lower  miter  sill  of  the  Menasha  Lock, 
which  is  1.5  feet  higher  than  the  breast  wall  of  the  next  lock  below,  the 
Appleton  First  Lock.  This  condition  gives  only  4.6  feet  of  water  at  the 
lower  miter  sill,  Menasha  Lock,  when  the  river  is  at  a  low  stage.    When 
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the  river  is  at  a  high  stage,  with  a  surplus  of  1  foot  or  more  flowing 
over  the  Appleton  Dam,  there  is  6  feet  over  the  sill.  It  is  impossible 
to  raise  the  crest  of  the  Appleton  Dam,  so  it  will  be  necessary  to  lower 
this  sill  when  the  Menasha  Lock  is  rebuilt. 

During  the  last  year  the  water  in  the  Lower  Fox  and  Late  Winnebago 
has  been  well  maintained  at  the  crest  of  the  dams  throughout  the  year, 
with  few  exceptions.  This  is  the  second  full  year  this  has  occurred,  and 
was  brought  about  by  the  enforcement  of  Eule  12.  The  rule  was  not 
strictly  enforced  against  the  water  users  at  Neenah  and  Menasha,  but 
they  were  allowed  certain  privileges,  by  the  authority  of  the  Secretary 
of  War.  For  the  exceptions  thus  made  attention  is  invited  to  the 
history  in  the  report  of  Mr.  L.  M.  Mann,  assistant  engineer,  appended 
to  report  upon  Operating  and  Oare  of  Locks  and  Dams  on  Fox  Biver, 
Wisconsin^  also  accompanying  hydrographs,  etc.,  showing  stages  of 
water,  etc. 

The  violators  of  Kule  12,  Bules  and  Regulations  for  the  Navigation 
and  Use  of  Locks  and  Canals  on  Fox  River,  were  prosecuted  by  the 
United  States  attorney,  Mr.  M.  O.  Phillips,  in  whose  report,  herewith 
appended,  further  details  are  given. 

During  the  fiscal  year  ending  June  30, 1898,  navigation  closed  Novem- 
ber 23, 1897,  and  reopened  April  8, 1898,  on  the  Upper  Fox  and  Wolf, 
and  April  12, 1898,  on  the  Lower  Fox  River. 

Opet^ations  during  the  fiscal  year. — The  work  done  during  the  year 
consisted  principally  in  building  the  Princeton  crib  dam  and  removing 
the  old  temporary  dam  and  commencing  the  construction  of  a  perma- 
nent crib  dam  with  masonry  abutments  at  Grand  River.  A  harbor  of 
refuge  at  Stockbridge  Landing,  on  the  east  shore  of  Lake  Winnebago, 
was  dredged  with  the  amount  appropriated  for  the  purpose,  but  the 
entrance  to  the  harbor  and  its  banks  require  protection.  Commerce 
was  much  benefited  by  this  harbor  before  its  completion.  Bars  were 
dredged  and  snags  and  other  obstructions  were  removed  from  the  Wolf 
River  between  Lake  Poygan  and  New  London,  according  to  the  project. 
The  result  has  been  to  renew  navigation  on  this  stream,  which  had  been 
practically  abandoned.  A  new  70-foot  scow,  for  carrying  the  pile  driver 
and  other  purposes,  was  built.  Repairs  to  plant,  boats,  and  dredges 
were  made.  The  dredging  along  the  Lower  Fox  consisted  in  \ddening 
and  deepening  the  chaund  below  Rapide  Groche  Lock  and  Kaukauna 
Fifth  Lock,  and  the  canal  above  Rapide  Oroche  Lock;  also  the  canal 
above  Appleton  Second  Look  was  widened  and  deepened  by  removing 
an  old  pile  revetment  below  Lake  Street  Bridge,  which  had  pushed  into 
the  canal.  The  work  of  boring  wells  for  drinking  water  at  Appleton 
First  and  Kaukauna  Second  locks  has  been  commenced.  Further 
details  will  be  found  in  the  appended  report  of  Mr.  L.  M.  Mann,  assist- 
ant engineer. 

Remarks  and  recommendations. — ^The  brief  statements  heretofore  made 
in  annual  reports  upon  the  improvement  of  the  Fox  River  do  not  con- 
vey an  adequate  idea  of  the  conditions  existing  along  the  river  since  the 
United  States  assumed  control  of  the  works  of  improvement  in  1872,  in 
regard  to  the  great  and  conflicting  interests  of  private  individuals  and 
of  the  public  at  large. 

During  the  last  two  years  investigations  have  been  made  by  this  office 
to  determine  as  far  as  possible  the  exact  dividing  line  between  the 
rights  of  private  individuals  and  those  of  the  Duited  States,  and  the 
river  and  harbor  act  of  June  3, 1896,  provided  for  a  thorough  investi- 
gation of  the  character,  limitations,  and  description  of  the  property  and 
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rights  of  the  United  States  in  connection  witti  the  improvement  of  the 
Fox  and  Wisconsin  rivers,  which  was  intrusted  by  the  Secretary  of  War 
to  the  Hon.  Edward  S.  Bragg,  of  Fond  da  Lac,  Wis. 

A  study  of  the  acts  of  Congress  affecting  the  Fox  Biver  and  of  the 
financial  and  engineering  history  of  the  improvement  will  show  how  the 
present  condition  of  affairs  grew  up.  It  is  imi)08sible  in  this  place  to 
review  these  documents,  on  account  of  the  space  required;  moreover,  it 
is  believed  that  a  brief  statement  of  conclusions  will  suffice  to  show 
what  future  legislation  is  required  to  definitely  fix  the  rights  of  sdl  con- 
cerned and  to  eliminate  all  occasion  for  disputes. 

On  October  1, 1872,  Miy.  D.  O.  Houston,  Oorps  of  Engineers,  assumed 
formal  charge  for  the  (Tuited  States  of  the  property  of  the  Green  Bay 
and  Mississippi  Canal  Company,  conveyed  by  tiie  deed  dated  Septem- 
ber 18, 1872,  and  described  as  follows: 

All  and  singular  its  propertj  and  righto  of  property  in  and  to  the  line  of  water 
oommnnication  between  the  Wiaconsin  River  aforesaid  and  the  month  of  the  Fox 
River,  including  its  locks,  dams,  oanals,  and  franchises. 

The  deed  especially  reserved  to  the  company  the  following: 

First.  AU  the  personal  property  of  said  companT.    •    »    * 

Second.  Also  all  that  part  of  the  franchises  of  said  company,  viz :  The  water  powers 
ereated  by  the  dams  and  by  the  use  of  the  surplus  water  not  required  for  the  pur- 
poses of  nayigation,  with  the  rights  of  protection  and  preservation  appurtenant 
thereto,  and  the  loto,  pieces^  or  parcels  of  land  necessary  to  the  enjoyment  of  the 
same,  and  those  acquired  with  reference  to  the  same;  all  subject  to  the  right  to  use 
the  water  for  all  purposes  of  navigation,  as  the  same  is  reserved  in  leases  heretofore 
made  by  said  company. 

The  indefiniteness  of  this  deed,  along  with  the  indefinlteness  of  United 
States  law  governing  the  nse  of  navigable  waters,  has  resulted  in  the 
frequent,  in  fact  constant,  disregard  of  the  rights  of  navigation,  and  the 
diversity  of  interests  along  the  river  has  been  a  source  of  constant  liti- 
gation between  individuals. 

It  may  be  said  that  by  virtue  of  this  deed  the  United  States  possesses 
a  joint  ownership  with  private  corporations  of  the  bed,  banks,  and  water 
of  the  Fox  Biver;  the  United  States  owning  the  locks,  dams,  canals, 
and  the  right  to  use  the  water  for  all  purposes  of  navigation,  the  Oreen 
Bay  and  Mississippi  Oanid  Company  owning  the  water  powers  created 
by  the  Government  dams  and  by  the  use  of  the  surplus  water  not 
required  for  the  purposes  of  navigation. 

No  accurate  description  has  ever  been  made  of  the  property  trans- 
ferred by  the  deed,  and  no  accurate  distinction  drawn  between  the 
franchises  retained  by  the  Green  Bay  and  Mississippi  Oancd  Company 
and  those  transferred  to  the  United  States. 

The  only  official  mention  of  the  water  power  along  the  Fox  Biver  at 
the  time  of  transfer  is  contained  in  a  report  by  Miyor  Houston,  dated 
February  26, 1872,  and  taken  from  the  testimony  of  Morgan  L.  Martin 
before  the  board  of  arbitrators.  The  water  power  was  distributed  as 
follows:  At  Appleton  5,000  horsepower.  Cedars  1,000  horsepower.  Lit- 
tle Chute  2,500  horsepower,  Kaukauna  2,500  horsepower,  Bapide  C^^*^^ 
1,600  horsepower,  Little  Kaukauna  750  horsepower,  at  other  points  750 
horsepower;  total,  14,000  horsepower.  About  2,000  horsepower  was 
leased:  At  Portage  50,  at  Montello  25,  at  Appleton  and  other  points 
below  2,000  horsepower,  leaving  12,000  horsepower  not  leased.  M^or 
Houston  makes  no  mention  of  Neenah  and  Menasha  and  DePere.  ^^ 
immense  growth  of  the  manufacturing  interests  dependent  upon  the 
water  powers  since  1872  is  shown  by  tables  given  on  page  2732,  Annaal 
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Beport  of  Chief  of  Engineers  for  1897.  It  is  estimated  that  the  water 
powers  are  worth  to  their  owners  not  less  than  $1,000,000  per  year. 
The  oatpat  of  the  mills  is  not  accurately  known,  bat  it  is  enormous. 
The  entire  water  power  of  the  Fox  Biver  is  now  under  the  control  of  a 
single  company,  known  as  the  !Neenah  and  Menasha  Water  Power  Com- 
pany, which  apportions  to  its  members  or  stockholders  the  water  to  be 
used  from  time  to  time  according  to  the  stage  of  the  river.  Until  the 
formation  of  this  company  the  diversity  of  interests  was  so  great  that 
at  one  time  or  another  each  water-power  user  was  deprived  of  his  just 
rights,  and  until  the  promulgation,  February  15, 1895,  of  the  United 
States  Regulations  for  the  Navigation  and  Use  of  Locks  and  Canals  on 
the  Fox  River,  ijrescribed  by  authority  of  section  4,  river  and  harbor 
act  of  August  17, 1894,  the  lack  of  control  by  the  United  States  was  so 
apparent  that  the  rights  of  navigation  were  absolutely  ignored  by 
water-power  users,  to  such  an  extent  at  times  that  the  canals  were 
actually  empty.  A  suit  in  equity  was  filed  November  8, 1886,  in  the 
United  States  court  of  the  eastern  district  of  Wisconsin  against  cer- 
tain cori>orations  atNeenah  and  Menasha,  to  restrain  them  from  taking 
water  for  hydraulic  power  or  other  purposes  when  the  level  of  the  water 
in  Lake  Winnebago  is  at  or  below  the  crest  of  the  Menasha  Dam.  This 
suit  is  still  pending. 

Paragraph  12  of  the  regulations  above  referred  to  prohibits  any  party 
or  parties  from  drawing  the  water  from  any  portion  of  the  Fox  River  or 
its  canals  and  channels  to  such  an  extent  as  to  lower  the  water  surface 
in  any  pool  below  the  crest  of  the  dam  at  its  foot.  The  rule  went 
into  effect  May  11, 1895,  and  resulted  in  closing  all  the  mills  because 
of  the  then  low  stage  of  the  water.  On  account  of  the  hardships  of  this 
condition  of  affairs,  the  Secretary  of  War,  on  May  22, 1895,  allowed  the 
mills  to  draw  half  the  flow  of  the  river.  On  July  15, 1895,  this  order 
was  revoked  and  rule  12  enforced.  On  September  16  the  mills  were 
allowed  to  draw  water  until  the  lake  fell  to  18  inches  below  the  crest  of 
the  Menasha  Dam.  On  March  23, 1896,  the  mills  were  allowed  to  draw 
only  25,000  cubic  feet  per  minute.  On  May  5  the  water  had  risen  to  the 
crest  of  the  dam,  and  on  June  8  was  2.92  feet  above  the  dam.  On  August 
21  the  mills  were  obliged  to  discontinue  drawing  water.  On  September 
30  they  were  permitted  to  draw  the  lake  to  6  inches  below  the  crest  of 
the  dam.  On  March  11, 1897,  the  limit  was  made  12  inches  below  the 
crest,  and  to  continue  until  the  opening  of  navigation. 

Inasmuch  as  the  contention  between  the  United  States  and  the  water- 
power  users  concerns  the  use  of  the  water  flowing  in  the  river,  it  would 
seem  that  the  first  thing  to  be  determined  is  the  respective  rights  of  the 
parties  in  that  particular.  This  matter  was  brought  to  an  issue  by  the 
equity  suit  of  1886,  which  is  unfortunately  still  in  court.  If  thle  rights  of 
the  United  States  alone  can  be  determined,  and  if  they  are  found  to  be 
sufficient  for  all  the  needs  of  navigation,  then  no  further  legislation  is 
necessary.  The  deed  of  conveyance  of  1872  reserved  to  the  Green  Bay 
andMississippiOanalCompany  the  water  powers  created  by  thedams  and 
by  the  use  of  surplus  water  not  required  for  the  purposes  of  navigation. 
The  first  inference  from  this  reservation  is  that  two  things  create  a  water 
power:  First,  dams;  second,  use  of  the  surplus  water  not  required  for 
navigation.  The  second  inference  is  that  water  required  for  navigation 
is  not  surplus  and  is  the  property  of  the  United  States.  The  ownership 
of  the  dams  is  clear;  therefore  it  remains  to  determine  what  quantity 
of  water  is  required  for  navigation.  This  quantity  has  not  been  deter- 
mined by  judicial  decision  or  by  act  of  Congress  except  so  £ar  as  may  be 
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inferred  from  the  fact  that  ftandfi  have  been  appropriated  by  Congress 
for  coutinuing  the  improvement  of  the  river.  These  funds  have  been 
expended  upon  a  project  recommended  by  a  Board  of  Engineers  under 
date  of  May  14, 1886,  and  which  fixed  the  elevation  of  the  crest  of  the 
Menasha  Dam  and  the  width  and  depth  of  channels  in  the  river  and 
canals.  These  points  once  fixed,  it  follows  that  any  alteration  of  the 
water  surface  by  any  other  agency  resulting  in  a  lowering  of  the  water 
surface  below  its  natural  level  is  an  injury  to  the  carrying  out  of  the 
project,  and  consequently  to  navigation,  which  for  successful  operation 
in  a  system  of  canals  and  locks  must  be  able  to  rely  upon  a  constant 
depth  of  water. 

Assuming  then  that  the  quantity  of  water  needed  to  fill  the  levels  of 
the  river  to  the  crests  of  the  dams  is  that  required  for  navigation,  all 
other  water  is  surplus  and  belongs  to  the  water-power  owners,  and 
would  flow  over  the  dams  if  not  drawn  through  mill  flumes  or  tail 
gates. 

A  strict  adherence  to  this  principle  would  requiro  the  mills  to  so 
a(^u8t  their  draft  as  to  constantly  maintain  the  water  surface  at  the 
exact  crest  of  the  dams,  requiring  such  constant  watchfulness  and  care 
on  account  of  the  varying  discharge  of  the  river,  that  even  if  the  mills 
were  so  disposed  it  would  be  almost  impossible  to  succeed.  It  is  cer- 
tainly impossible  to  conduct  a  business  under  such  uncertain  condi- 
tions. To  obviate  this  difiSculty,  permission  has  recently  been  given  to 
various  mill  owners  to  maintain  flushboards  on  the  Government  dams 
on  their  own  responsibility,  giving  them  thus  a  certain  lee  way  for 
variation  in  the  stage  of  the  river.  It  should  be  said  here  parentheti- 
cally, that  water  flowing  over  the  dam  is  wasted,  from  the  mill  owners' 
point  of  view. 

At  some  of  the  dams  it  has  been  possible  for  the  mill  owners  to 
maintain  the  flushboards  without  injury  to  the  rights  of  others.  At 
Neenah  and  Menasha,  however,  it  has  been  considered  impossible  to 
assume  that  respousibility,  and  constant  application  has  been  made  to 
the  War  Department  to  draw  the  water  down  during  low  stages  of 
the  river.  During  the  last  few  years  tiie  mills  have  been  installiDg 
steam  plant  for  use  at  these  periods,  in  fact  nearly  all  the  mills  are 
now  so  provided. 

The  river  and  harbor  act  of  June  3, 1896,  contains  a  provision  io 
reference  to  this  matter  as  follows: 

And  the  Secretary  of  War  is  directed,  by  the  use  of  flushboards  or  otherwise,  to 
make  avail  of  all  the  natural  flow  of  water  and  prevent  waste  thereof,  to  the  heigbj 
to  which  the  right  of  the  United  States  to  hold  the  same  has  been  established  and 
without  interfering  with  private  rights. 

There  are  two  limitations  placed  upon  the  action  of  the  Secretary  of 
War  in  carrying  out  the  provision  of  the  law  quoted,  namely,  the  water 
is  to  be  raised  "to  the  height  to  which  the  right  of  the  United  States 
to  hold  the  same  has  been  established,"  and  "without  interfering  witn 
private  rights.'' 

The  rights  of  the  United  States  to  the  use  of  water  flowing  in  the  Fox 
Eiver  are  limited  to  the  requirements  of  navigation,  and  these  are  held 
to  be  the  maintenance  of  the  water  in  the  levels  at  the  crests  of  the 
dams  as  they  exist  and  the  use  of  water  for  lockages. 

By  an  act  approved  March  3, 1876,  Congress  authorized  the  ascer- 
tainment and  payment  of  damages  resulting  from  the  overflow  oi 
private  property  caused  by  the  dams  in  the  Fox  Eiver.  These  claims 
were  adjudicated  by  the  courts,  and  each  claimant  signed  a  release 
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based  upon  the  jadgment  of  the  court,  which  released  the  United 
States  from  any  further  claims  for  damages  so  long  as  the  Menasha 
Dam  is  maintained  at  its  present  height.  It  follows,  therefore,  that 
the  height  to  which  the  United  States  may  hold  the  river  is  the  present 
height  of  the  dam,  and  that  any  raising  of  this  height  would  subject 
the  United  States  to  further  claims  for  damages.  It  has  been  the 
opinion  of  various  officers  in  charge  that  there  is  a  strong  probability 
of  damage  being  inflicted  upon  private  property  by  reason  of  the  flow- 
age  of  water,  so  that  the  terms  of  the  law  can  not  be  carried  out  "  with- 
out interfering  with  private  rights.^ 

It  is  not  to  be  understood,  however,  that  the  surface  of  Lake  Winne- 
bago must  never  be  allowed  to  rise  above  the  crest  of  the  Menasha 
Dam.  It  is  practically  impossible  to  secure  such  a  condition  of  affairs, 
because  the  quantity  of  water  flowing  in  the  river  during  floods  is 
greater  than  the  capacity  for  discharge.  When  the  dam  was  rebuilt 
in  1886  it  was  decided,  in  order  to  avoid  flowage,  to  put  in  sluice  gates 
instead  of  loweiing  the  crest,  and  the  actual  height  to  which  the  water 
might  rise  before  sluicing  was  begun  was  determined  by  Major  Marshall 
by  comparing  all  high-water  marks  and  determining  that  their  average 
was  21  inches  above  the  crest  of  the  dam,  and  that  the  water  was  to  be 
kept  below  that  limit  by  sluicing.  This  rule  has  since  been  followed, 
and  does  not  constitute  a  violation  of  the  releases  above  mentioned, 
because  artificial  means  are  not  used  to  hold  the  water  above  the  crest. 

While  it  may  be  assumed  that  navigation  requires  the  water  surface 
to  be  maintained  at  the  crests  of  the  dams,  it  may  also  be  said  that 
when  the  river  is  closed  by  ice,  generally  from  November  15  to  April 
10,  navigation  is  impossible,  and  therefore  requires  no  water  whatever. 
The  objections  to  drawing  the  water  off  at  this  period  to  any  great 
extent  is  that  the  wooden  structures  are  subjected  to  alternate  wetting 
and  drying,  causing  rapid  rot,  and  that  the  stone  structures  are  sub- 
jected to  injury  by  the  entrance  of  ice  in  the  joints.  The  greatest 
objection  lies  in  the  difficulty  of  determining  whether  the  levels  will  be 
full  at  the  opening  of  the  next  season  of  navigation.  The  discharge 
of  the  river  varies  enormously  from  month  to  month,  as  well  as  from 
year  to  year.  Accurate  observations  are  now  being  taken,  which  in  time 
will  furnish  data  to  determine  the  average  discharge  and  other  quanti- 
ties in  connection  with  the  hydraulics  of  the  river.  In  the  meantime  it 
can  only  be  said  that  it  is  unsafe,  as  far  as  navigation  is  concerned,  to 
depend  upon  a  heavy  rainfall  just  preceding  the  opening  of  navigation 
for  filling  Lake  Winnebago  to  the  crest  of  the  Menasha  Dam. 

The  lower  miter  sill  of  the  Menasha  Lock  is  at  such  a  level  that 
during  the  low-water  season  there  is  but  4^  feet  of  water  over  it.  It 
was  probably  placed  at  that  elevation  originally,  because  the  condition 
of  the  rapids  below  backed  the  water  up  to  a  higher  level  than  takes 
place  since  the  rapids  have  been  improved  by  excavating  a  channel 
through  them.  The  Menasha  Lock  is  built  of  wood  and  stone  and  will 
require  rebuilding  within  a  year,  and  when  rebuilt  the  lower  miter  sill 
can  be  placed  at  the  xnroper  elevation  to  give  6-foot  draft  over  it,  as 
called  for  by  the  project,  with  but  slight  increase  in  cost.  While  it  may 
be  said  that  for  the  time  being  6-foot  navigation  is  interrupted  at  Mena- 
sha Lock,  yet  the  traffic  between  Green  Bay  and  points  below  Menasha, 
along  the  Lower  Fox,  and  also  between  points  above  Menasha,  on  Lake 
Winnebago,  the  Wolf  and  Upper  Fox  rivers,  is  great  enough  to  justify 
the  maintenance  of  a  depth  of  6  feet  at  all  points  along  the  river. 

While  the  law  is  sufficiently  clear  it  is  not  comprehensive  enough  to 
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avoid  injury  to  the  great  mana&ctaring  plants  that  have  grown  up  in 
the  Fox  Biver  Valley.    There  does  not  appear  to  be  any  farther  legis- 
lation required  to  protect  the  interests  of  navigation  on  the  Fox  River 
if  the  water  is  not  drawn  by  the  mQl  owners  below  the  crests  of  the 
dams.    Legislation  or  permission  by  the  War  Department  to  raise  or 
hold  the  water  higher  than  the  crests  of  the  dams,  is  entirely  in  the 
interests  of  the  users  of  surplus  water  not  needed  for  purposes  of  navi- 
gation, and  should  be  secured  for  their  purposes  and  at  their  exiiense. 
The  maintenance  of  flushboards  on  all  the  dams  below  Menasha,  where 
water  is  used  by  mills  under  the  existing  permits  of  the  War  Department, 
and  at  the  expense  And  risk  of  the  mill  owners,  secures  a  sufficient  stage 
of  water  for  the  mills.    Similar  permission  to  place  flushboards  on  the 
Menasha  dam  was  granted  the  Neenah  and  Menasha  Water  Power 
Company,  but  declined  to  be  availed  of  by  that  company,  owing  to  their 
fear  of  creating  claims  for  flo wage  of  lands  by  backwater.    It  is  believed 
that  the  placing  of  flushboards  up  to  8  inches  in  height  on  the  Mena- 
sha dam  will  cause  little  damage  by  flowage  to  land  on  the  shores  of 
Lake  Winnebago,  and  if  there  is  danger  of  such  flowage  the  Neenah 
and  Menasha  Water  Power  Company,  controlling  all  the  water  to  be 
used  by  the  mills  on  the  Lower  Fox  Biver,  should  not  expect  the  (Gov- 
ernment to  enact  legislation  that  will  secure  additional  height  to  the 
Menasha  Dam  and  make  itself  liable  for  any  flowage  damages  that 
might  arise. 

One  level  of  the  Fox  Eiver  improvement  is  maintained  by  two  dams, 
one  of  which  is  owned  and  operated  by  the  United  States  and  the  other 
by  a  private  corporation.  The  level  referred  to  is  that  above  Menasha 
and  the  dams  are  respectively  known  as  the  Menshd  Dam  and  the  Nee- 
nah  Dam.  The  exact  legal  status  of  the  iN'eenah  Dam  is  not  clear,  and 
the  amout  of  control  which  the  United  States  may  exercise  over  it  is 
therefore  not  definite.  In  times  of  high  water  it  might  become  neces- 
sary to  operate  the  private  dam.  !N^o  conflict  of  authority  has  yet 
occurred,  because  the  owners  of  the  dam  have  complied  with  every 
request  from  this  office  when  it  was  believed  to  be  necessary  to  open 
the  sluice  gates.  It  is  to  the  interest  of  the  United  States,  however,  to 
secure  absolute  control  over  the  dam  by  purchase. 

The  recommendation  to  purchase  a  chain-bucket  dredge  at  a  cost  of 
about  $36,000  is  renewed.  It  is  believed  that  the  cost  of  dredging  will 
be  much  cheapened  and  the  completion  of  the  work  hastened. 

E9UMaU  of  oo9i  of  eompletimg  prcjoot  for  improving  Fox  JMmt. 

RebnUdinff  Menasha  Lock $16,000.00 

Dredging  1;849,594  onbic  yards  in  Upper  Fo::,  at  8  oents 147, 967.53 

Total 168,967.68 

Money  statement. 

July  1, 1897,  balanoe  unexpended $85|596.4S 

June  30, 1998,  amount  expended  dnring  fiscal  year 28,086.19 

Jnlvl,  1898,  balance  unexpended 12,610.34 

July  1,1898,  outstanding liabiUtioB 1,^.^ 

July  1,1898,  balance  avaUable ll,2gJ0 

(Amount  (estimated)  required  for  completion  of  existing  project 180, 866.  iB 
Amount  that  can  be  profitably  expended  in  fiscal  Tear  ending  Jnne^,  1900  100^  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oiyil  act  of  June  4^  1897. 
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LM  of  appropriaUatu  made  by  Congress  for  the  improvement  of  ihe  Fox  and  Wisconsin 

rivers,  Wisconsin, 

Act  of— 

March  2, 1867,  for  snag  boat  on  Wisconsin  Riyer $40, 000 

Jnly  10, 1870,  for  improving  Wisconsin  River 100,000 

Jnne  10, 1872^  for  purchase  of  works  on  Fox  River  from  Qreen  Bay  and 

Mississippi  Canal  Company 145, 000 

March  3, 1873,  for  improving  Fox  and  Wisconsin  rivers 300, 000 

Jnne23,1874 300,000 

March  3, 1875 500,000 

Angust  14, 1876 270,000 

June  18. 1878 260,000 

March  8, 1879 150,000 

June  14. 1880 125,000 

March  3, 1881 125,000 

Angust  2,  1882 200,000 

Jnly  5,  1884 160,000 

Angust  5,  1886,  for  improving  Fox  River 56,250 

Angust  11, 1888,  for  improving  Fox  River 100,000 

September  19, 1890,  for  improving  Fox  River 100,000 

July  13, 1892,  for  improving  Fox  River 75,000 

August  18, 1894,  for  improving  Fox  River 87,500 

June  3, 1896,  for  improving  Fox  River 87,500 

Total 8,071,260 


COMMBRGIAL  STATISTICS. 

List  of  arHeles  transported  on  Fox  Eiver,  Wisconsin,  during  season  of  1897. 


ArtidM. 


Brlok 1 

Ged«r  poete 

GiMri 

Cord  wood 

Drain  tUe 

Floor,  graiB,  and  iniU  stufEB . . 

G«neiiiIm6Tohiindi8e 

Gnvel 

Gtms 

LaadpliMter 9. 

Lime 

I^g» 


Qnantlty. 


Tent. 
0,974.50 
1,513.60 
18,747 
18,768 
260 
2,728 
4,634 
1,060 
400 
76 

240.60 
27,842.60 


ArtiolM. 


Lnmbor 

Oil 

Tuoer 

Pnlp  wood 

Piles 

Bage,  ohemioaU,  eto. 

Salt 

Sand 

Shinglea 

-  r. 

Total 


Quantity. 


Tons, 
11,227.26 

106.50 

242 
11,006 

812 
1,610 
1,470 
4,447.60 

541.50 
9,404 


191«285.75 


Passengers,  29,616. 

List  of  boats  navigating  Fox  River  between  Portage  and  Qreenba/g,  Wis,,  18S7* 


Name  of  boat. 

Draft 

Tonnage. 

COmb. 

Evaljn.. .•.•••.......•..... 

2* 

Tons, 
160 
110 
100 

76.26 

60 

60 

50 

60 

60 

22 

16 

17 

17 
7 

78 

40 

Steam. 

B.  F.Carter 

Do. 

J.H.Crawford 

Do. 

.T  IT  Mf^t^n  .     ,. 

Do. 

Fashion 

Do. 

•Tohn  Lynch  r ,            ^                         ,    

Do. 

D.A.Cady .'." 

Steam  tog. 

M.  D.Moore 

Hustler 

Do. 

KettieDeneesen 

Do. 

John  D4fnAmen .                       ............. 

Do. 

Volnnteer 

Do. 

D.L.Libbe7 

Do. 

MominffBeQ \ *. 

Do. 

Q«»r^..".:..:::::::.::- .:..:::::;:;": :::::::::::.::::::: 

Sailing  sottw. 

Oa 
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List  of  haaU  navigating  Fox  River  between  Portage  and  Oreenbag,  WU.,  1.997— Cont'd. 


Kame  of  boftt. 


DntA. 


Toniuigis. 


Buidy 

Yen  tore... 
Iione  Tom. 

JumDo 

HasUer  (1) 
Hastier  (2) 
Okobqii  ... 
AnnaM... 
Theresa... 
Cambria... 
Oagelle.... 

lima 

KU 

BwaUow... 


FUt. 

Tong. 

5 

IBO 

9 

91 

5 

145 

•7 

00 

80 

41       10.  W 

»        10 

4 

Towing  I 

Towing  barge. 

Do. 

Do. 

Do. 
Steam  yaoht. 

DoT 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


NoTB.— There  are  also  a  number  of  small  pleasnze  yaohts  besides  those  mentioned. 
Number  of  loekagee  on  Fooi  B^^er,  Wieeonelmp  for  (fce  oalmdar  year  1897. 


Ko. 


Look. 


Lock- 
ages. 


No. 


Lock. 


Lock- 


Depere 

Little  Kaokaona 

BapideCroohe 

Kaukanna,  fifth , 

Kaakanna,  fourth 

Kaakanna,  third 

Kaakanna,  iieoond. . . . . 

Kaukanna,  first 

Little  Chnte,  fourth  a. , 

10  !  Little  Chate,  third  a.. 

11  Little  Chnte,  seoond. . . 

12  Little  Chnte,  first 

"'     Cedars 

Appleton,  fourth 

Appleton,  third 


454 

361  , 

80S 

800 

867 

356 

362 

361 

361 

861 

298 

293 

260 

804 

844 


A.ppleton,  second 
Appleton,  first .. 
Menasha ........ 

Eureka 

Berlin 

White  Blver 

Princeton 

Orand  River 

Montello , 

GoTomor  Bend. . 
Fort  Winnebago 
Portage 

Total 


851 
486 

425 

581 

4n 

182 
185 
122 

67 
100 
138 

»4 


8,831 


•Combined. 


BBPORT  OF  MR.  M.   C.   PHILUP8.  UNITBD  8TATBS  ATTORNBT. 

OsHKOSH,  Wis.,  July  9, 1898, 

Captain  :  I  have  to  report  conoeming  legal  matters  connected  with  the  Fox  Riyer, 
WisconBin,  and  the  Sturgeon  Bay  and  Lake  Michigan  Ship  CanaJ,  and  other  river 
and  harbor  works  on  Lake  Michigan  for  the  year  ending  Jnue  30, 1898,  as  follows: 

United  States  v,  Appleton  Paper  and  Pnlp  Company:  Violation  of  Bale  ^2  of 
United  States  Begolations  for  the  Use  and  Navigation  of  Looks  and  Canals  on  the 
Fox  Riyer,  Wisconsin.    Fine  of  $100  on  plea  of  guilty, 

United  States  v.  Manufacturing  Inyestmeut  Company  at  Appleton,  Wis. :  An  order 
of  disoontinuance  entered  on  application  of  plaintifiT  without  prejudice. 

The  remaining  so-called  water  cases  on  the  Fox  River  are  still  pending. 

United  States  v.  Peter  C.  Batchelder:  Violation  of  Rules  3,  7,  and  9  of  United 
States  Regulations  prescribed  by  the  Secretary  of  War  for  the  Navigation  and  Use 
of  Sturgeon  Bay  ana  Lake  Michigan  Ship  Canal,  Wisconsin.  Fine  of  $1  and  eosts 
on  a  plea  of  guUty. 

United  States  v.  OleyGroh,  at  Sheboygan,  Wis. :  Violation  of  section  6,  aet  of  Sep- 
tember 19, 1890.    No  indictment  found  by  the  grand  Jury. 

United  States  v,  Theodore  Gunderson,  at  Sheboygan,  Wis. :  Violation  of  section  6 
of  tihe  act  of  September  19, 1890.  On  trial  verdict  of  not  guilty,  because  of  lack  of 
location  of  harbor  limits. 

United  States  v,  John  Nicholson :  Violation  of  Rules  3  and  9  of  United  States  Beg- 
olations prescribed  by  the  Secretary  of  War  for  Sturgeon  Bay  CanaL  Indictment 
returned  Dy  the  last  grand  jury,  and  trial  pending. 

Yours,  truly,  M.  C.  PhiijjP8> 

United  Statee  DUtriot  Attorney,  Eaatem  Dieirki,  Wieeontin, 

Capt.  Gborok  a.  Znm. 
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BBPOBT  OF  MB.  L.  M.  MANN>  A8SI8XANT  BNOINXXB. 

UNITBD  StATBS  ENOINXBR  OFFICBy 

Fox  RiVKB  iMPBOVEMENTy 

(hhlco9h,  Wis.,  June  SO,  1898. 
TAIN :  I  have  the  honor  to  sabmit  the  following  report  of  operations  on  '*  Im- 
Iff  Fox  River,  Wisconsin/'  from  Portage  to  Greenbay,  for  the  fiscal  year  ending 
I  jSO;  1898 : 

|ii)  work  done  during  the  year  consisted  principally  in  continalDg  oonstr action  of 
^eton  crib  dam:  commencing  oonstrnction  on  Qrand  River  crib  dam:  constmct- 
;p>  harbor  of  refuge  at  Btockbridge  Landing,  east  shore  of  Lake  Winnebago; 

V.  =_: J 1 ^j.^    ^y^ju  Wolf  River;  building  a  new  70>foot  scow; 

aging  channel  below  Kaukanna  fifth  and  Rapide 

,, ^  iae  Croche  and  Appleton  second  looks;  oonstniot- 

iVvells  at  Appleton  first  aud  Kaukanna  second  locks. 

:  BOB  OF  BBFUOE,  EAST   8HOBE    OF  LAXB  WINNEBAGO  (STOOKBBIDOB    LANDING). 


^ 


accordance  with  project  approved  November  i,  1896,  work  was  commenced  July 
^,  by  dredge  No.  2,  with  steam  tug  General  G,  K,  Warren  as  tender.  The  entrance 
tras  made  100  feet  in  width,  aud  harbor  dredged  to  an  average  depth  of  7i  feet 
w  the  crest  of  Menasha  dam.  Sand,  clay,  gravel,  and  bowlders  were  removed  to 
mount  of  39,351  cubic  yards.  Of  this,  30,103  cubic  yards  was  dumped  by  scows 
e  lake  and  the  rest  piled  on  banks  or  in  the  water;  6,968  cubic  yards  was 
indled.    Dredging  was  completed  October  16. 

laterial  was  dumped  for  filling  on  shore  north  of  entrance  and  leveled  by  teams 
i  scrapers.  Protection  piern  'vvere  built  75  feet  long  on  the  north  and  100  feet  on 
south  side  to  prevent  entrance  banks  from  washing.  Each  consists  of  one  row 
»ile8,  about  5-ioot  centers,  tied  back  with  iron  rods  to  single  piles,  and  with  oak 
ings.  Fifty-nine  were  driven  in  all,  including  two  guide  clusters  in  the  lake, 
ler  agreement  with  Mr.  R.  Booth,  Oshkosh.  Brush  mate  were  weighted  with  stone 
1  packed  behind  piles,  completing  the  work,  after  delays  through  stormy  weather, 
December  31,  1897. 

ilthough  the  amount  appropriated  was  small,  very  good  results  were  obtained  to 
I  satisfaction  of  all  parties  around  the  lake,  both  as  to  the  location  and  the  improve- 
Int.  As  soon  as  an  entrance  was  dredged  large  enongh  to  contain  the  dredge  and 
teamboat,  a  regular  line  of  boats  was  established  between  Oshkosh  and  this  har- 
r.  From  August  to  the  close  of  navigation,  1897,  about  three  months,  400  tons  of 
.  )ight  and  3,600  passengers  had  been  imported  and  exported,  a  surprising  result. 
..  lis  will  probably  be  greatly  increased  this  season. 

\Upon  examination  of  the  harbor  this  spring,  after  the  fall  and  BP'ing  storms  and 

7*  ^avy  ice  shoves,  it  was  found  that  but  little  damage  had  been  done.    The  two  clus 

rs  of  piles  in  tne  lake  have  been  shoved  out  by  the  ice,  which  was  expected.    Con- 

derable  caving  occurred  on  the  inside  of  theluid  spit  north  of  the  entrance,  by  an 

ifUdy.  undoubtedly.    As  this  land  spit  is  the  principal  protection  to  the  harbor,  it 

Could  be  well  protected  from  further  erosion.    It  can  oe  easily  and  cheaply  done 

ff  close  piling  with  loose  stone  backing  and  then  if  planked  over  will  ^ve  a  ^ood 

y  jablic  landing.    When  the  pier,  as  planned,  south  of  the  harbor  en  trance  is  provided. 

I  good  permanent  harbor  will  be  established.    Map  showing  the  plan  of  harbor  ana 

^mtiye  location  accompanies  this  report. 

j 

BEMOVAL  OF  BABS  AND  SNAGS  FBOM  WOLF  BIVEB,  WISCONSIN. 

I  In  accordance  with  project  approved  November  7,  1896,  work  was  commenced  on 
September  2, 1897,  by  dredge  No.  5,  attended  by  steam  tug  Boeoohel.  Bars  were 
\lredged  and  snags  and  other  obstructions  removed  between  New  London  and  Lake 
Poygan,  47  miles,  giving  a  channel  of  75  feet  least  width,  and  4  feet  deep  at  mean 
low  water.  A  dam  was  also  thrown  across  Mill  Cut,  an  outlet  of  the  river,  to  divert 
the  water  into  the  main  stream.  There  were  removed  54  piles,  277  trees,  and  1,716 
snags;  2,520  cubic  yards  of  material  was  placed  in  dam  and  20,202  cubic  yards  of 
sand  and  clay  dredged  from  different  bars,  as  follows:  New  London  Bar,  11,764  cubic 

£ards;  Little  Wolf  Bar,  1,365  cubic  yards;  Upper  Mukwa  Bar,  1,413  cubic  vards; 
rovrer  Mukwa  Bar,  405  cubic  yards;  Tom  Wall  Bar,  5,265  cubic  yards.    Total  work 
was  a  cut  4,530  feet  long,  75  feet  wide,  and  9  inches  to  4  feet  deep.    Abont  70  feet 
/••- ''  of  wreck  of  steamer  Tom  Wall,  an  old  obstruction  to  navigation  near  head  of  Hill 
Cat,  was  removed,  and  work  completed  on  October  30. 
Comparatively  a  large  amount  of  work  was  done  with  the  small  fund  available.    ^ 
^^  A  fine  river,  li  times  as  large  as  the  Fox,  was  opened  np,  avftilable  now  to  naviga- 
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tion  from  OshkoAh  to  New  London,  a  distance  of  56  miles.  A  large,  new  indiudarjy 
started  in  Oshkosh  last  fall  (the  Wisconsin  Qrass  Twine  Company)  haa  the  advantitte 
of  this  improvement  immediately  after  it  was  completed.  This  company  broa^^kt 
down  400  tons  of  baled  grass  to  their  factory  before  the  close  of  navigation.  Had  the 
improTcment  not  been  made,  the  amount  of  shipment  wonld  probably  hare  been 
much  curtailed.  I  understand  the  amount  of  grass  to  be  shipped  this  season  Is  esti- 
mated at  6,000  tons.  A  regular  line  of  boats  has  also  started  on  the  Wolf  this  sprin^r 
and  there  are  good  prospects  for  further  development  on  this  river.  A  chart  of  the 
river  to  New  London,  compiled  and  corrected  in  this  office,  accompanies  this  report.* 

DRB  DOING  LOWEB  FOX. 
[See  ftlao  O.  and  C.  leportl 

Bff  dredge  Nb,  f ,  channel  below  Rapide  Croche  locl^.—This  was  dredged  in  May,  1898, 
the  channel  being  widened  from  10  to  30  feet  on  each  side,  and  deepened  from  6  to  18 
inches ;  d45  cubic  yards  of  clay  and  stone  were  removed  and  banked  or  dumped  in 
scows.    The  work  extended  from  800  feet  to  about  half  a  mile  below  the  lock. 

Canal  above  Bapide  Croche  look, — This  was  widened  on  each  side  fh>m  10  to  30  feet 
and  deepened  from  6  to  18  inches  for  its  whole  length ;  1,684  cuhic  yards  of  clay  and 
muck  were  removed  and  banked  or  dumped  in  scows. 

Channel  helaw  Eaukauna  fifth  lock,— The  lower  approach  was  widened  from  20  to 
30  feet  on  left  side  by  removing  1,204  cubic  yards  of  muck,  and  the  right  side  of  chan- 
nel deepened  from  6  to  12  inches  at  about  half  a  mile  below  lock,  1,643  cubic  yards 
being'  removed. 

Carnal  above  AppUUm  second  lock, — The  old  pile-and-plank  revetment  on  the  right 
side,  below  Lake  Street  Bridge,  which  had  been  pushed  into  the  canal  by  the  bank, 
was  torn  out  and  channel  dredged  to  its  former  width,  material  being  removed  in 
dump  scows.  A  revetment  to  protect  bank  at  this  place  was  rebuilt  by  the  city  of 
Appleton. 

OONSTBUCnON  OF  BBVKNTY-FOOT  BGOW. 

This  decked  scow,  intended  for  general  use.  was  built  at  Oshkosh  under  agreement 
with  Bir.  George  Rvan.  It  is  70  feet  over  ail,  18  feet  wide,  and  4  feet  deep,  and  is 
provided  with  a  rudder  and  two  grousers,  the  gear  for  the  latter  being  taken  from. 
condemned  dredge  No.  6.  The  scow  was  completed  August  12,  1897,  and  is  named 
Ewreka. 

Materials  used  were:  Oak,  4^688  feet  B.  M. ;  pine,  11,850  feet  B.  M. ;  bolts,  spikes, 
forgings,  etc.,  2,616  pounds. 

mtPATHB  OF  BOATS  AND  DRKDOB8, 
[See  also  O.  imd  C.  report] 

Steam  fag  Boeeobel, — ^Repairs  were  made  to  boiler  and  machinery  nnder  agreement 
with  the  Appleton  Machine  Company. 

Dredge  No.  f . — Boiler  and  machinery  were  repaired  under  agreement  with  the 
Appleton  Machine  Company,  and  a  new  2-yard  dipper,  purchased  fh>m  the  Vulcan 
Iron  Works,  Chicago,  substituted  for  the  old  one.  This  dipjier  has  some  improve- 
ments and  works  very  satisfactorily. 

Dredges  Koe.  4,6,  and  7. — Repairs  to  machinery  and  dippers  were  made  under  i^gree- 
ment  with  Mr.  J.  A.  Barnes,  of  Oshkosh. 

OONBTRUCnON  OF  LOCKS,  XTO. 

Princeton  Dam  and  Ftehway. —Work,  was  begun  in  June,  1897,  on  new  permanent 
dam  to  supersede  old  one  of  brush  and  stone.  One  acre  of  land  was  purchased  for 
the  right  abutment  from  Mr.  Frank  Znlke  for  $40,  lying  in  lot  2,  sec.  35,  T.  16  N.. 
K.11E. 

The  new  dam  is  built  175  feet  below  the  old  one,  is  180  feet  long  between  abut- 
ments, 29  feet  8  inches  on  the  base  and  12  feet  6  inches  high»  and  oomposed  of  timber 
cribs  tilled  with  rip-rap,  being  similar  to  the  dams  at  Berlin  and  White  River,  with 
two  lower  aprons.  Abutments  are  of  cut  stone  on  timber  cribs,  and  pile-and-brash 
protections  extend  on  each  bank  below  for  160  feet.    Crest  of  dam  is  6  feet  above 

*  Not  forwarded. 
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coping  of  breast  wall  of  look,  or  0.57  feet  below  crest  of  old  dam.  This  difference 
is  counterbalanced  by  the  use  of  flnshboards. 

Excavation. — Excavation  was  done  by  dredge  No.  7,  attended  by  steam  tng  Fox, 
the  dredge  having  first  to  cut  her  way  to  the  site  through  sand  bars.  Material 
removed  for  dam,  abutments,  and  protections^  chiefly  sand,  was  partly  banked  up 
and  partly  put  in  scows  and  damped  in  a  basin  dredged  for  that  purpose  1,300  feet 
below,  this  being  cheaper  than  rehandling  material.  The  bottom  of  the  crib  sites 
was  leveled  off  with  a  scraper. 

Cribs. — Cribs  for  dam  proper  were  commenced  on  ways  on  bank  in  three  sections, 
each  60  feet  long,  29  feet  8  inches  wide,  and  three  courses  high.  These  were  launched, 
lined  up  together  near  the  site,  and  built  up  as  a  continuous  crib,  180  feet  long,  as 
far  as  top  course  of  ties.  The  whole  was  then  towed  to  place,  a  temporary  deck  put 
on  and  loaded  with  stone,  and  the  crib  sunk.    The  left  abutment  crib  was  first 

S laced  and  sunk  for  a  guide,  and  the  right  abutment  crib  brought  up  and  sunk  after 
am  was  in  place.  The  dam  crib  was  filled  with  rubblestone,  deck  stringers  placed, 
3-inch  decking  put  on,  and  framing  finished.  The  method  proved  very  successful, 
although  the  sinking  of  the  180-foot  crib  in  a  slight  current  was  attended  with  some 
difficuity.  The  lock  gates  were  opened  during  the  operation  to  reduce  the  current. 
Cribs  for  abutments  were  made  and  placed  in  a  similar  manner,  except  that  they 
were  built  5  feet  high  on  ways  and  made  full  length  of  40  feet.  On  upper  sides  of 
all  cribs,  Wakefield  sheet  piling,  18  feet  long,  was  sunk  with  a  water  jet  and  then 
driven  to  place. 

Masonry. — The  limestone  superstructures  of  the  abutments  are  built  on  the  cribs, 
which  are  sunk  below  water  line,  and  each  is  40  feet  long,  6  feet  9  inches  high,  4  feet 
in  average  thickness,  and  with  a  wing  wall  running  back  15  feet.  The  stone  was 
brought  from  quarries  at  Kaukauna  by  steam  tugs  Fox  and  Boscohelf  and  was  dressed 
at  the  site.    It  was  laid  with  Louisville  cement  and  pointed  with  Portland. 

Protections. — Trenches  abont  10  feet  wide  were  dredged  to  a  level  with  bottom  of 
cribs  for  protections  below  the  dam,  and  piles  were  driven  by  water  Jet.  Each  pro- 
tection consists  of  two  rows  of  piles  10  feet  apart,  with  piles  8  feet  apart  along  the 
lines:  1-inch  tie-rods  and  oak  wales  brace  tne  whole  together.  Brush  mats  and 
bundles,  weighted  with  stone,  fill  up  the  trenches  and  spaces  between. 

General. — The  old  dam  was  removed  by  dredge  while  backing  the  new  one;  mate- 
rial was  placed  for  filling  behind  abutments  and  protections.  A  dike  61  feet  wide, 
protected  in  part  with  brush  and  stone,  was  built  from  right  abutment  to  high 
grouncL  to  prevent  water  cutting  round. 

The  dam  was  closed  up  on  September  30,  and  18-inch  flnshboards  (since  reduced  to 
12-inch)  were  placed  on  crest;  pool  filled  same  day. 

The  dam  is  provided  with  a  standard  fishway,  in  accordance  with  law. 

The  entire  construction  was  finished  on  November  5,  1897. 

The  following  is  a  summary  of  labor  and  material: 

Dam: 

Timber  and  plank feetB.M..  125,236 

Briftbolts,  spikes,  etc pounds..  9,981 

Stone  tilling cords.-  122 

li-inch  gas  pipe  for  flushboard  pins pieces..  32 

Abutments : 

Timber  and  plank feetB.M..  54,290 

Stone  filling cords..  38 

Briftbolts,  spikes,  etc pounds..  3,971 

Cut-stone  masonry cubic  yards..  125^ 

Louisville  oement barrels..  30 

Portland  cement do....  1 

Fishway: 

Lumber feetB.M..  1,661 

Elm  piles number..  6 

Iron -. pounds..  158 

Protections : 

Timber  for  wales feetB.M..  4,373 

Elm  piles,  26  feet  long number..  84 

Tie-rods,  etc pounds..  1,546 

Brush cords..  134J 

Mat  poles number..  2,564 

Yam pounds..  98 

Stone  filling oords..  62i 

Qrading  and  dredging: 

General  grading total  cubic  yards..  3,439 

Excavation  by  dredge , do....  84,767 
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Orand  River  Dam  and  FUhtpa$, — ^Work  was  also  beffon  to  replace  the  old  and  onlj 
remaining  temporary  brush  dam  bv  a  permanent  crib  daoL  as  called  for  in  the  pro- 
ject and  provided  for  in  the  last  river  and  harbor  bill  of  June  3, 1896.  The  dam  is 
to  be  built  in  accordance  with  plan  dated  March  19, 1898,  with  length  changed  from 
140  feet  to  120  feet,  as  approved  oy  Capt.  George  A.  Zinn,  Corps  of  Engineers,  U.  S.  A. 
It  will  be  of  timber  cribs  filled  with  stone  and  masonry  abutments,  similar  to  dams 
at  Princeton,  White  River,  and  Berlin,  excepting  that  the  lower  apron  is  omitted 
and  provision  is  made  for  six  sluice  gates  in  the  center.  Other  changes  in  the  former 
plan  were  made  to  save  material  and  reduce  the  cost.  A  drawing  showing  sections 
of  these  crib  dams  od  the  Upper  Fox,  with  fish  way,  accompanies  this  report.* 

A  survey  and  map  of  the  United  States  property  and  the  land  to  be  purchased  for 
the  left  abutment  of  dam  was  made  in  Mav.  The  new  dam  is  located  about  120  feet 
below  the  old  one,  and  arrangements  for  the  purchase  of  0.56  acre  of  land  from  Mr. 
John  Barritt.  for  $11.60,  lying  in  lot  9,  sec.  26,  T.  15  N.,  R.  10  £.,  have  been  made  for 
the  left  abutment,  the  right  abutment  lying  on  Qovemment  property. 

Quarter  boat,  scows,  and  material  which  has  aU  been  purchased,  were  taken  to 
Orand  River  during  the  first  part  of  Mav,  and  actual  work  on  the  dam  was  com- 
menced May  19,  under  the  direotion  of  Mr.  Peter  Diedrich,  master  carpenter. 
Dredge  No.  7  was  towed  there  from  White  River  look,  May  23,  and  dredged  founda- 
tion for  abutments  and  dam,  removing  8,036  cubic  yarda.  She  also  dredged  a  channel 
and  place  for  launching  cribs,  removing  2,620  yards  for  this  purpose.  On  her  way  to 
Orand  River,  she  was  obliged  to  remove  1,387  cubic  ^ards  at  mile  post  64,  Lake 
Apuckawa,  and  345  cubic  yurds  from  obstructing  bars  in  the  old  river  to  allow  her 
to  pass  around  to  the  site  of  the  new  dam. 

A  footbridge  across  old  dam  was  built,  and  ground  graded  and  ways  laid  for  con- 
struction of  cribs.  Seventy-nine  thousand  nine  hundred  and  ninety-three  feet  B.  M. 
I  due  and  1,179  feet  of  oak  timber  and  plank  has  been  framed  for  cribs  of  right  and 
eft  abutments  and  dam  proper.  Of  this,  22,542  feet  B.  M.  has  been  placed  and  se- 
cured for  the  right  abutment  crib.  This  crib  was  built  up  to  eighth  course  on  ways, 
then  launched,  towed  to  site,  and  built  up  to  twelfth  course,  after  which  it  was 
sunk  in  place  with  18i  cords  of  stone  and  decked  with  plank.  Thirty  sheet  piles, 
made  with  wire  nails  and  clinched,  instead  .of  bolts,  were  placed  on  upper  side  of 
this  crib  with  Jet  and  pile  driver,  operated  by  crew  of  steam  tug  Fox,  completing 
right  abutment  crib.  The  two  GO-foot  cribs  were  built  up  three  courses  ou  the  ways, 
t&  floors  planked,  and  cribs  launched.  The  two  cribs  were  then  brought  into  line, 
joined,  and  the  fourth  and  fifth  courses  added.  The  vertical  sheathing  on  the  lower 
side  and  oak  plank  on  the  lower  apron  were  then  placed  and  spiked.  The  uprights 
for  fishway  were  also  placed  before  launching.  Four  hundred  and  fifty-seven  super- 
ficial feet  of  dimension  stone  for  masonry  in  superstructure  of  abutments  were  cut. 
Dredge  No.  7  and  crew  assisted  in  leveling  foundation  for  ri^ht  abutment  crib, 
sinking  and  building  up  same,  sharpening  tools,  and  unloading  dimension  stone  from 
scows.  Thirteen  26-foot  piles  were  driven  for  right-shore  protection  below  the  dam 
and  sawed  off  1^  feet  above  the  crest  of  dam.  Six  hundred  and  sixty- four  bundles  of 
brush  and  560  nat  poles  were  cut,  and  140  brush  mats  made  and  towed  and  plaoed 
on  right  bank,  37  of  which  were  sunk  in  place  with  two  cords  of  stone. 

The  steam  tug  Fox  and  crew  fitted  out  pile  driver  with  the  Worthington  pump 
and  extra  portable  boiler,  towed  same  from  Berlin  lock  to  dam,  drove  the  sheet  piles 
and  piles  for  protection.  This  tug  and  the  Boacobel  loaded  and  transported  timber 
and  other  material  from  Oshkosh,  Berlin,  and  Princeton  and  three  soow  loads  of 
dimension  stone  from  Kankanna,  and  towed  dredge  and  scows,  quarter  boat,  etc., 
from  Rprlin  lock.  The  foundation  of  this  dam  is  very  good,  consisting  of  gray  soft 
marl  about  1  foot  deep,  which  becomes  hard  when  exposed  to  the  air,  underlaid  with 
red  clay.  The  work  is  progressing  very  favorably  and  will  be  completed  early  in 
the  fall.    Fish  ways  will  be  built  in  this  dam  and  at  Mon  telle. 

WelU  at  Appleton  first  and  Eaukauna  second  locks. — ^A  well  was  bored  at  Kaukauna 
second  look  and  pipe  and  pump  furnished  by  agreement  with  Mr.  J.  M.  Black  for 
the  sum  of  $60.  A  4-inch  pipe  was  used  and  well  bored  18  feet  through  earth  and  12^ 
feet  in  solid  rock.  The  well  shows  15  feet  of  water,  which  is  good  and  clear  and  in 
sufficient  quantity.  An  agreement  has  been  made  with  the  same  party  for  a  similar 
well  at  Appleton  first  lock  for  $1  per  foot,  including  piping  and  pump. 

Respectfully  submitted. 

L.  M.  Makn,  AssisiasU  Sngititer. 

Capt.  Oeorgb  a.  Zinn, 

Corps  of  Engineers,  U,  8»  A. 

•Not  forwarded. 
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BBPOBT  BELATIVE  TO  mVESTIOATION  OF  THE  OHABAOTEB,  UMITA- 
TIONSj^D  DESOBIPTION  OP  PBOPEBTY  AND  BIGHTS  OF  THE  UNITED 
STATES  IN  CONNECTION  WITH  IMPBOYEMENT  OF  FOX  AND  WISOON- 
SIN  BIYEBS,  WISCONSIN. 


[Printed  in  Hmue  Doo.  Fo.  9t$t  Fifty-lifKh  Congress,  seoond  sesiioa.] 

Office  of  the  Chief  of  Enoineebs, 

United  States  Abht^ 
Washington^  D.  0.,  March  22^  1898. 
SiB:  The  river  and  harbor  act  of  June  3, 1806,  provides  for  making, 
under  the  direction  of  the  Secretary  of  War,  <<a  thorough  investiga- 
tion of  the  character,  limitations,  and -description  of  the  property  and 
rights  of  the  United  States  in  connection  with  the  improvement  of  the 
Fox  and  Wisconsin  rivers." 

The  Secretary  of  War  appointed  Hon.  Edward  S.  Bragg,  of  Fond  du 
Lac,  Wis.,  to  make  the  investigation  aforesaid,  and  General  Bragg 
submitted  his  report  to  tiie  War  Department  under  date  of  February 
15,1898. 

In  accordance  with  the  instructions  of  the  Secretary  of  War,  the 
original  report,  with  original  maps,  *  is  submitted  herewith,  prepared  for 
transmission  to  Congress,  the  pressure  upon  the  clerical  force  being  at 
the  present  time  so  great  as  to  preclude  making  copies  of  these  papers ' 
without  serious  interference  with  current  work. 
Very  respectfliUy,  your  obedient  servant, 

John  M.  Wilson, 
Brig,  Qen.,  Chief  of  Engineers^ 
Hon.  &.  A.  Aloeb,  U.  B.  Army. 

Secreta/ry  of  War. 

BBPORT  OF  HON.  EDWABD  fl.  BSACia. 

Hon.  BussELL  A.  Algbb, 

Booretary  of  War: 
Under  the  appointment  made  by  your  predecessor  of  date  August  7, 
1896,  referring  to  me  for  my  action  the  item  contained  in  the  river  and 
harbor  act  of  June  3,  1896.  relating  to  the  improvement  of  the  Fox 
Biver,  Wisconsin,  which  reads  as  follows: 

Fdt  a  thoroaffh  inyestigation  of  the  obaraoter,  limitatiQiiB,  and  deaoription  of  the 
propertv'  and  rights  of  the  United  States  in  oonnection  with  the  improvement  of  the 
Fox  and  Wisconsin  riyera^  to  be  made  under  the  direction  of  the  Seoretarv  of  War, 
upon  condition  that  the  owners  of  any  property  whioh  may  be  interested  in  snoh 
delimitation  shaU  pay  such  proportion  of  the  cost  of  snoh  inyestigation  as  the  Sec- 
retary of  War  shall  determine,  three  thousand  dollars— 

I  have  the  honor,  respectftilly,  to  submit  the  following  report: 

That  so  soon  as  I  was  able  to  proceed  upon  the  investigation  directed, 
I  gave  notice  of  my  purpose  to  proceed  under  such  appointment  to  the 
Green  Bay  and  Mississippi  Oanal  Company,  from  whom  the  United 
States  received  a  conveyance  dated  September  18, 1872,  under  and  by 
virtue  of  a  certain  act  of  Congress,  entitled  ^^An  act  for  the  improve- 
ment of  the  water  communication  between  the  Mississippi  Biver  and 
Lake  Michigan  by  the  Wisconsin  and  Fox  rivers,"  approved  July  7, 
1870,  and  a  report  of  the  Boi^  of  Arbitrators  duly  constituted  and 
acting  under  and  pursuant  to  said  act  of  Congress,  dated  November 

*The  maps  which  accompanied  this  report  are  not  reprinted;  they  are  printed  in 
Hoose  Doc.  No.  889^  Fifty-fifth  Congress,  seoond  session. 
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IB,  IftTl,  and  a  report  of  the  Secretary  of  War  thereon  dated  Mareh  8, 
1872,  and  the  farther  act  of  Gongrese,  entitled  ^<  An  act  makiDg  appro^ 
priations  for  the  repair,  preservation,  and  completion  of  certain  pnblk 
works  on  rivers  and  harbors,  and  for  other  purposes,''  approved  Jai^e 
20, 1872,  and  in  such  notice  requested  a  statement  of  the  extent  of  asj 
light  or  franchise,  which  thej  claimed  was  reserved  to  the  compaoF 
under  its  construction  of  the  deed  so  given  to  the  Government  Anc 
also  a  like  notice  to  the  Neenah  and  Menasha  Water  Power  Gompany. 
at  its  special  re<iuest 

The  notice  to  the  canal  company  was  given  because  a  constmctioQot 
their  deed  to  the  United  States  was  involved  in  the  investigation  ooni 
mitted  to  me;  and  to  the  Neenah  and  Menasha  Water  Power  CompaDv. 
because  of  a  claim  of  right  made  by  them  hostile  to  the  Government. 
to  erect  and  maintain  a  dam  across  the  south  branch  of  the  Fox  Bi^e 
leading  out  of  Winnebago  Lake. 

The  canal  company,  in  response  to  my  request  under  date  of  Martk 
16, 1897,  submitted  a  summary  of  their  supposed  claims  and  rights,  stil 
remaining  in  the  lands,  works,  and  water  power  existing  at  the  time  ot 
the  making  of  their  deed  to  the  United  Statee^  hereinbefore  stated. 

By  way  of  inducement  to  a  statement  of  their  present  claims  of  rigi^t 
in  the  lands,  franchise,  dams,  property,  and  water  power  commosiy 
known  as  the  ^^Tox  and  Wisconsin  improvement,"  and  of  the  doti&< 
and  liabilities  of  the  United  States  under  their  deed  from  thecompan] 
the^  assert  that  prior  to  the  execution  and  delivery  of  the  deed  to  tli^ 
United  States  by  the  canal  company,  the  company  was  the  owner  ot 
all  of  the  water  power  created  by  the  works  of  improvement,  and  f^ 
an  amount  of  lands  which  had  been  purchased  to  use  in  part  for  tbt 
construction  of  the  canid,  and  in  part  for  the  utilizing  of  the  wate: 
powers  along  the  lines  of  water  communication. 

And  from  this  claim  of  ownership  and  right  they  state  as  a  seqnenft 
that  the  canal  company  was  possessed  of  x)ower  to  use  the  prop^tj  ^ 
a  whole  to  advance  the  interest  of  navigation  and  for  the  bimefit  r 
water  powersy  and  do  whatever  could  lawfully  be  done  in  manipulfttiii^ 
the  waters  of  the  rivers  and  lakes,  and  to  advance  the  interests  o: 
both  the  water  powers  and  of  narigation. 

That  it  could  and  did  draw  water  through  the  canal  from  the  Wi' 
oonsin  River  into  the  Fox,  and  make  the  upper  Fox  navigable  through 
out  the  season  of  navigation,  and  thus  acquired  a  right  to  use  tbe 
water  so  drawn,  for  the  purposes  of  water  power  through  Lake  Winn^ 
bago  in  the  lower  Fox. 

That  it  could  and  did  impound  the  water  of  the  Wolf  and  upper  W 
in  Lake  Winnebago  and  its  connecting  lakes,  and  use  the  water  so 
impounded  to  Inaintain  navigation  and  the  water  powers,  . 

That  the  deed  from  the  company  to  the  United  States  was  the  rem 
of  an  arbitration  under  the  act  of  Congress  heretofore  cited,  to  ft^  ^^ 
value  of  the  line  of  water  communication  preparatory  to  extendif^  f^ 
line  of  water  communication  down  the  Wisconsin  River  to  the  Missi^^ff^ 

That  the  arbitration  fixed  the  total  value,  in  gross,  of  all  the  pro? 
erty,  real,  personal,  and  mixed,  of  the  company  in  use  for  mmt&lnm 
the  navigation  at  the  sum  of  $1,048,070,  and  fixed  the  amount  tm^ 
from  the  sale  of  public  lands  for  the  use  of  the  improvement  at  $723j0<yf 
leaving  a  balance  of  f  325,000  to  be  paid  for  all  the  property  and  W^' 
chises  of  the  company. 

That  the  arbitrators  made  further  report,  separately,  vi«:  . 

That  the  water  powers  created  by  the  dams  and  surplus  water  noi 
required  for  purposes  of  navigation  were  worth  $140,000,  andthevaio* 
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of  tbo  personal  proi^rty  scheduled  was  fixed  at  $40,000,  these  latter 
sums  to  be  deducted  from  the  $325,000  in  case  the  Government  should 
decline  to  take  the  water  powers  and  personal  property. 

That  the  Qovemment  did  decline  to  take  the  water  powers  and  -the 
personal  property,  but  paid  for  the  remaining  property  covered  by  the 
arbitration  the  sum  of  $145,000  as  the  consideration  for  the  deed  here- 
inbefore stated. 

The  canal  company,  upon  this  statement  of  fact  and  law  so  made, 
states  as  the  first  premise  leading  to  the  conclusion  upon  which  its  pres- 
ent claim  is  based: 

That  it  is  plain  from  this  statement  that  it  was  not  intended  that  any- 
thing should  be  lost  in  this  transaction  by  anyone,  but  that  the  United 
States  should  get  the  legal  title  to  the  whole  line  of  water  communica- 
tion— canals,  locks,  dams,  etc.,  subject  to  an  easement  therein  in  favor 
of  the  canal  company  for  maintaining  and  protecting  the  water  powers 
as  fully  as  a  prudent  owner  of  both  the  navigation  and  the  water  pow- 
ers would  preserve  and  protect  the  powers,  subject  always  to  the  prior 
right  of  navigation  (which  it  concedes  belongs  to  the  Oovernment). 

That  it  was  also  intended  that  the  canal  company  should  retain  the 
personal  property  reserved  by  the  deed,  and  the  water  powers  created 
by  the  dams,  locks,  and  canals,  and  the  right  of  preservation  and  protec- 
tion thereof  y  and  the  lots^  pieces^  and  parcels  of  land  necessary  to  the  enjoy- 
vieifit  thereof 

In  support  of  this  declaration  of  what  was  intended,  the  canal  com- 
[    pany  states  as  an  argument  that — 

nothing  was  abated  from  the  full  Talae  of  the  water  powers  when  that  yalne  was 

dednoied  ftom  the  total,  yalue  of  the  work  of  improvement,  for  any  injory  that 

I      might  happen  to  them,  for  any  laek  of  safe  and  ample  protection  and  preservation 

of  the  diun  by  the  United  States,  and  no  abatement  of  valne,  or  qnantity,  or  care 

.  and  preservation  of  the  water  power  was  suggested — 

and  insists  that  the  .fiill  right  of  preservation  and  protection  appur- 
tenant to  the  water  pibwer  ws^  reserved  by  the  deed. 

As  a  deduction  from  the  premises  laid  down  by  them,  the  canal 
company  contends ; 

That  the  Ckyvemment  is  bound,  as  of  its  own  contract,  to  kee^  up  and  maintain 
the  dams,  locks,  and  canals  conveyed  to  it  by  the  canal  company^  in  order  to  protect 
and  pKftserve  the  water  powers. 

In  support  of  this  contention  the  canal  company  alleges  that  the  terms 
of  the  deed  executed  by  it  and  accepted  by  the  Government  come  within 
the  rule— 

fniat  a  party  to  a  contract  which  provides  that  something  shaU  be  done  by  him  is 
bonnd  by  that  contract  to  do  the  thing  the  contract  provides  that  he  shall  do  if  he 
accepts  the  contract. 

The  canal  company,  in  avoidance  of  any  claim  of  obscurity  that  may 
be  made  against  the  language  of  the  deed,  from  which  it  could  be  argued 
that  it  does  not  appear  what  the  rights  of  preservation  and  protection 
appurtenant  to  water  powers  are,  contends — 

that  the  language,  if  not  exact,  most  mean  something,  and  that  meaning  must  be 
gathered  from  the  language  and  subject-matter  of  the  deed — 

and,  proceeding,  insists  that  the  language  of  the  deed  contained  in 
what  is  called  the  '^exception"  or  ^^reservation  clauses''  of  the  deed, 

and  stated  therein  as  follows : 

• 
Second.  Also,  all  that  part  of  the  franchise  of  said  oompany,  viz^  the  water  pow- 
ers created  Iby  the  dans,  and  by  the  use  of  surplus  water  not  xeqnired  for  the  pur- 
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poMS  of  DAYiffationy  with  the  rights  of  proteetton  and  preservation  appurtaiuua^ 
thereto,  and  the  lots,  pieces,  or  parcels  of  land  necessary  to  the  enjoyment  of  ihm 
same,  and  those  acquired  with  reference  to  the  same— 

AmoontB  to  a *< reservation"  as  diBtingaished  firom  an  ^^ exception,''  and 
that  without  such  reservation  the  water  i>ower8  reserved  would  have 
been  held  at  the  pleasure  of  the  War  Department. 

The  oontention  of  the  canal  company  proceeds  ui>on  this  last  daim 
of  ^^reservation,"  as  distinguished  from  ^< exception,"  and  grows  up 
under  it  a  new  estate,  whereby  there  was  granted  ^^  an  easement  of  the 
water  powers  in  the  property  conveyed,  with  the  right  of  the  preserva- 
tion and  protection  of  the  water  powers  moving  from  the  United  States 
to  the  canal  company,"  citing,  in  support  of  the  contention,  Fisher  v. 
Lack  (76  Wis.,  317) ;  Perkins  v.  Stockwell  (131  Mass.,  529),  and  proceeds, 
arguendo,  to  claim  that  the  words  ^'appurtenant  thereto"  must  mean 
''that  the  company  should  have  the  right  as  against  the  United  States 
to  have  the  water  powers  created  by  the  dams  protected  and  preserved 
by  the  United  States  for  the  benefit  of  the  company,"  and  further  draws 
the  conclusion  that  since  it  is  conceded  "that  the  principal  object  to  be 
obtained  by  the  work  of  improvement  being  a  public  benefit,  hence  the 
burden  of  maintaining  the  work,  as  well  as  the  cost  of  constructing  it, 
it,  as  well  as  the  incidental  water  powers,  should  be  upon  the  publie  "  upon 
the  authority  of  £[aukauna  Go.,  appellant,  v.  6.  B.  and  M.  Oanal  Go., 
respondent  (142  U.  S.,  254,  278),  and  concludes  this  special  contention 
with  the  argument  that  if  the  words  "  with  the  rights  of  protection 
and  preservation  appurtenant  thereto  "  do  not  mean  what  the  company 
claims  for  them,  they  must  of  necessity  have  no  signification. 

The  canal  company  also  makes  a  further  contention  on  the  construc- 
tion of  the  deed: 

That  the  Govemment,  hy  the  force  of  the  implied  covenants  made  hy  the  acceptance 
of  the  deed,  has  not  the  ontioD  to  abandon  the  dama  and  works  of  improvement)  or 
permit  them  to  gro  in  bad  repair;  bnt,  on  the  contrary,  that  the  fioil  dnty  of  the 
Government  requires  a  maintenance  of  the  dams  at  the  expense  of  the  Government 
in  the  fature,  irrespective  of  the  continaance  of  the  use  of  the  waters  of  the  Fox 
River  for  the  parposes  of  navigation  aod  commerce. 

And  contends  that  if  their  construction  of  the  deed  is  resisted  that 
the  United  States  ought  to  bring  action  against  the  canal  company  for 
a  construction  of  the  deed,  since  the  canal  company  has  no  legal  right 
to  bring  an  action  against  the  United  States  for  the  same  purpose. 

Lastly,  the  canal  company  closes  its  statement  of  points  of  conten> 
tion  by  admitting  that  the  ownership  of  the  canal  and  lock  at  the 
Telulah  water  power  at  the  lower  dam  at  Appleton,  being  a  part  of  the 
improvement  for  the  navigation  of  the  Fox  River,  is  really  in  the  canal 
company,  and  that  it  has  not  been  conveyed  to  the  United  States 
simply  to  compel  a  suit  to  be  brought  in  which  such  deed,  given  by 
the  company,  could  receive  a  judici^  construction. 

The  Keenah  and  Menasha  Water  Power  Company,  under  date  of  May 
19, 1897,  acknowledge  the  receipt  of  notice  by  me  to  them,  hereinbefore 
stated,  but  no  further  appearance  or  action  has  been  taken  by  them. 

For  the  purposes  of  this  report  it  will  be  assumed  that  they  claim  to 
hold  their  dam  across  the  north  branch  of  the  Fox  leading  out  of  Lake 
Winnebago,  adversely  to  the  United  States,  under  a  patent  of  certain 
lands,  wing  dam,  sawmills,  etc.,  granted  by  the  Government  to  Har- 
rison Heed  on  the  18th  day  of  July,  1845. 

There  is  another  sx)eck  of  war  at  the  canal  at  Portage,  leading  firom 
the  Wisconsin  Biver  into  the  Fox  Siver,  where  settlers  have  extended 
their  holdings  on  either  side  of  the  canal  down  to  the  canal  itself^  and 
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in  some  instances  use  the  canal  to  aid  as  an  oatlet  for  sewag^e  pipes 
or  drains  from  the  city  of  Portage.  There  the  rights  of  the  Govern- 
ment to  go  even  upon  the  banks  of  the  canal  to  repair  and  improve  are 
absolutely  disputed,  and  laborers  who  have  been  employed  for  the  work 
have  been  snccessfnlly  prosecuted  as  trespassers  for  so  entering. 

There  may  be,  in  addition,  other  disputed  questions  arising  with  the 
United  States  along  the  line  of  works,  arising  at  points  where  no  title 
Tvas  acquired  by  the  canal  company  or  its  predecessors  of  the  land  taken 
and  used  by  them  in  the  construction  and  improvement  of  navigation, 
but  in  no  case  known  or  presented  to  me  is  there  a  denial  of  the  right 
of  the  United  States  to  maintain  the  dams,  canals,  and  locks  as  now. 

The  power  to  take  and  use  is  admitted.  Congress  by  several  acts  of 
appropriation  has  paid  for,  and  the  Government  through  the  office  of 
the  Attorney-General  also  settled  and  paid  for  large  claims  for  damages 
for  flowage  to  the  owners  of  the  land  adjoining  Lake  Winnebago  and 
its  tributaries  for  8upx)osed  damages  done  to  their  real  estate  from  dow- 
age  occasioned  by  the  erection  and  maintenance  of  dams  at  the  outlet 
of  Lake  Winnebago,  built  in  aid  of  navigation,  and  which  were  assumed 
by  the  Government  at  the  time  of  its  purchase  from  the  canal  company. 

There  have  been  since  such  payments  and  settlement  occasional  out- 
cropping of  other  claims  and  grievancea  against  the  United  States  for 
damages,  real  or  suppQsed,  but  nothing  serious,  most  of  which  have 
died  away  only  to  return  again  at  some  future  time  largely  aggravated 
in  statement  and  increased  in  amount  of  claim. 

This  is  a. condition  universally  concomitant  with  all  works  of  improve- 
ment undertaken  by  the  United  States  for  the  benefit  of  its  people  and 
their  commerce,  wherever  the  shadow  of  a  prospect  seems  to  be  oast 
upon  which  can  be  hung  even  a  slight  hope  of  i^rsonal  gain. 
<  It  can  not  be  avoided;  it  is  a  weakness  of  human  nature.  But  it 
must  be  understood  that,  in  all  cases  where  rights  of  riparian  owners 
are  supposed  to  come  in  conflict  with  the  power  of  Government  to  take 
and  use  in  aid  of  navigation  for  commercial  purposes,  there  will  be 
such  questions  continually  arising,  as  new  circumstances  and  changed 
condition  of  things  present  themselves,  and  they,  too,  can  not  now  be 
anticipated. 

The  questions  arising  under  the  act  submitted  to  me  for  considera- 
tion and  report  seem  to  require,  for  sake  of  perspicuity,  that  they  shall 
be  considered  in  the  following  order: 

I.  The  rights  of  the  United  States  in  their  broadest  sense  under  the 
Oonstitution  in  the  navigable  waters  within  its  domain. 

IL  What  are  the  rights  of  the  United  States  in  the  southern  outlet 
of  the  Fox  River,  leading  from  Lake  Winnebago,  known  as  the  ^^Neenah 
Channelt'' 

III.  What  are  the  rights  of  the  United  States  under  its  deed  of  pur- 
chase from  the  Green  Bay  and  Mississippi  Ganal  Company  t 

1  beg  leave  to  submit  under  these  three  headings,  after  careful  investi- 
gation, inquiry,  and  study,  the  following  conclusions: 

The  power  of  the  General  Government,  conferred  upon  it  by  the  Con- 
stitution, is  supreme  over  navigable  waters  within  the  States,  so  as  to 
preserve  their  free  navigation,  when  Congress  shall  see  fit  to  exercise 
the  same;  but  it  is  exclusive  of  State  authority  only,  when  the  subjects 
upon  which  it  is  exerted  are  national  in  their  character,  and  admit  and 
require  uniformity  of  regulation,  affecting  alike  all  the  States;  and 
when  the  subjects  are  local  in  their  nature  or  operation,  or  constitute 
mere  aids  to  commerce^  the  States  may  provide  for  their  regulation  and 
management  uutil  Congress  intervenes  and  supersedes  their  action* 
(Cardwell  v.  Bridge  Co.,  113  U.  S.,  206.)  j 
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The  clauses  of  the  Constitution  under  which  this  power  is  maintained 
and  upheld  in  the  United  States  read  as  follows: 

The  Cooflpreas  shall  have  power  *  ^  *  to  roKulate  commerce  with  foreign 
nations,  and  amone  the  several  States,  and  with  tne  Indian  tribes,  *  *  *  to 
make  all  laws  which  shall  be  necessary  and  proper  for  carrying  into  ezecntion  the 
foregoing  powers.    (Article  J,  section  8.) 

This  Constitution  and  the  laws  which  shall  be  made  in  pursuance  thereof,    •     •     » 
shall  be  the  supreme  law  of  the  land,  and  the  Judges  in  every  State  shall  be  bo 
thereby,  anything  in  the  constitution  or  laws  of  way  State  to  the  contrary  notwith- 
standing.    (Article  VI.)    (Oilman  «.  Philadelphia,  3  WaUaoe,  713.) 

The  rule  as  laid  down  in  this  case  now  goes  unchallenged,  and  in  tJie 
application  of  this  rule,  wherever  Gongress  by  legislation  has  put  in 
motion  and  authorized  the  execution  of  this  power,  then  in  such  case 
the  rule  is  settled,  that  the  Government  is  in  no  case  responsible  for 
damages  sustained  by  any  citizen  in  the  execution  of  the  power,  when 
such  damages  are  not  direct  but  are  consequential. 

The  language  used  by  the  Supreme  Court  of  the  United  States,  speak- 
ing through  Mr.  Justice  Strong,  on  the  liability  of  the  Oovemment 
under  such  circumstances  to  pay  damages,  is  as  follows: 

Aets  done  in  the  proper  exercise  of  (Jovemmental  powers,  and  not  directly 
encroaching  upon  priyate  property,  though  their  consequences  may  impair  its  nsey 
are  uniYeruJly  held  not  to  be  a  taking,  within  the  meaning  of  the  constitationai 

SroTision.  They  do  not  entitle  the  owner  of  such  property  to  compensation  from  tbe 
tate,  or  its  agents,  or  give  him  any  right  of  action. 

This  is  supported  hv  an  immense  weight  of  authority.  Those  who  are  curious  to 
see  the  decisions  will  find  them  collected  in  Cooley  on  Caiulitutiimal  Limitations, 
page  54t,  and  notot. 

The  extremest  qualifications  of  the  doctrine  are  to  be  found,  perhaps,  in  Pompelli 
V.  Green  Bay  Company  (13  Wallace,  166),  and  in  Eaton  v.  Boston,  Concord,  etc., 
Bailroad  (51  N.  H.,  504). 

In  those  cases  it  was  held  that  a  permanent  flooding  of  private  property  may  be 
regarded  as  a  taking.  In  those  cases  there  was  a  physical  invasion  of  the  real  estate 
of  the  private  owner  and  a  practical  ouster  of  his  possession.  (Transportation  Co. 
«.  Chicago,  99  IT.  S.,  635.) 

Bnt  there  grows  ont  of  a  right  conferred  in  navigable  waters  by  a 
8tatc^  where  Congress  has  failed  to  assume  to  exercise  its  constita- 
tionai power,  another  and  distinct  rale  of  damages,  when  at  a  later 
period  and  after  investment  upon  the  faith  and  credit  of  State  authority 
by  the  citizen,  the  United  States  shall  resame  its  supreme  power  and 
control  over  such  navigable  water,  and  in  the  exercise  of  that  power  in 
its  judgment  and  discretion,  shall  condemn,  destroy,  or  convert  the 
property  of  the  citizen  therein  invested,  under  such  State  authority. 

That  rule  of  damages,  after  a  most  exhaustive  discussion,  is  clearly 
maintained  and  approved  by  the  Supreme  Court  of  the  United  States 
to  be- 
That  whereyer  the  citizen  shaU  rightfbUy  place  or  inyest  his  proi)erty,  whether 
in  navigahle  water  or  elsewhere,  and  it  shall  he  stibsequently  taken,  destroyed,  or 
appropriated  by  the  United  States,  that  in  such  case,  under  the  fifth  amendment  of 
the  Constitution  of  the  United  States,  he  shaU  be  entitled  to  receive  compensation 
therefor. 

Such  a  case  being,  in  the  language  of  the  court,  within  the  prohibi- 
tion of  that  amendment. 

Nor  shall  priyate  property  be  taken  for  public  use  without  just  compensation. 

The  latest  declaration  of  law  upon  this  subject  is  in  the  following 
language: 

All  nayigable  waters  are  under  the  control  of  the  United  States  for  the  purpose  of 
regulating  and  improyiug  nayigation,  and,  although  the  title  to  the  shore  and  sub- 
merged soil  is  in  the  yarious  States  and  indiyidnal  owners  under  them,  it  is  always 
subject  to  senritude  in  respect  to  nayigation  created  in  fayor  of  the  Federal  Goyem- 
ment  by  the  Constitution.    (Gibson  «.  U.  S.,  166  U.  8.  Beports,  p.  260.) 
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Having  thus  stated  broadly  the  rule  governing  Ha  riglit  of  the 
United  States  to  take  and  use  property  for  pubUc  use,  there  arises 
another  question  which  becomes  quite  important  in  view  of  one  of  the 
claims  made  by  the  Green  Bay  and  Mississippi  Oanal  Company.  The 
question  is,  Oan  the  United  States  abandon  the  public  use  for  navi^ 
tion,  when  it  shall  cease  to  be  practicable,  and  remain  liable  to  sapi>drt 
and  maintain  the  public  work  for  the  sole  use  and  benefit  of  a  private 
individual  or  corporation! 

Touching  this  subject  and  the  question  involved,  the  Supreme  Oourt 
of  the  United  States,  in  a  case  in  which  the  Green  Bay  and  Mississippi 
Canal  Company  were  parties,  touching  the  water  powers  created  by 
the  improvement  now  under  consideration,  declare: 

The  improyement  of  the  na^i^ation  of  a  river  is  a  pablio  purpose,  and  the  seqaes- 
tration  or  appropriation  of  the  land  or  other  property,  therefore,  for  such  purpose, 
is  doubtless  a  proper  exercise  of  the  authority  of  the  State  under  its  power  of  emi- 
nent domain.    Upon  the  other  hand,  it  is  probably  true  that  it  is  beyond  the  com* 
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petency  of  the  State  to  appropriate  to  itself  the  property  of  individuals  for  the  sole 
purpose  of  creating  a  water  power  to  be  leased  for  manufacturing  purposes.  This 
would  be  ft  case  of  taking,  not  a  constitutional  exercise  of  right  or  eminent  domain. 


The  application  to  the  claim  made  by  the  canal  comi)any,  and  adverse 
to  it,  is  still  stronger  when  considered  in  connection  with  that  clause  in 
the  Constitution  which  declares: 

The  powers  not  delegated  to  the  United  States  by  the  Constitution,  nor  prohibited 
by  it  to  the  States,  are  reserved  to  the  States,  respectively,  or  to  the  x>eopie. 

Again^  the  Supreme  Court,  in  the  case  last  dted,  refer  to  the  case  of 
Little  Miami  Elevator  Company  v,  Cincinnati  (30  Ohio  St.,  629),  seem- 
ingly with  approval,  and  say: 

It  was  doubted  whether  the  State  could,  after  abandoning  the  canal  as  ft  public 
improvement,  still  reserve  to  itself  the  right  to  keep  up  a  water  power  solely  for 
private  use  and  as  a  source  of  revenue.  ''By  so  doing,''  said  the  court,  "the  wftter 
power  would  cease  to  be  an  incident  to  public  use,  and  the  State  would  be  engaged 
in  the  private  enterprise  of  keeping  up  and  renting  water  power  after  it  ceased  to 
act  as  a  government  in  keeping  up  the  public  use.'' 

A  further  reference  is  made  to  the  case  and  to  an  earlier  case  in  the 
Supreme  Court  of  the  United  States,  wherein  the  court  say: 

The  use  of  the  water  for  hydraulic  purposes  is  but  an.  incident  to  the  principal  object 
for  wMch  the  canal  was  built,  to  wit,  navigation.  The  large  expenditures  of  the 
State  were  to  famish,  not  water  power,  but  a  navigable  highway  for  the  transporta- 
tion of  persons  and  property.  The  authority  of  the  board  of  public  works  to  con- 
tract in  respect  to  power  was  expressly  confined  to  such  water  as  remained  after  the 
wants  of  navigation  had  been  supplied,  and  it  never  could  have  been  intended  in  this 
way  to  impose  on  the  State  an  obligation  to  keep  up  the  canal,  no  matter  what  the 
cost,  for  the  sole  purpose  of  meeting  the  requirement  of  its  water  leases.  There  was 
certainly  no  duty  resting  on  the  State  to  maintain  the  canal  for  navigation  anv  longer 
than  the  public  necessities  seemed  to  require.  When  it  was  no  longer  needed  it  might 
be  abandoned,  and  if  abandoned  the  water  might  be  withdrawn  altogether.  Provi- 
sion was  made  for  resuming  the  t^ater  and  stopping  the  supply  if  the  canal  was  kept 
up  for  navigation,  but  no  such  provision  was  necessarv  in  respect  to  the  abandon- 
ment of  the  whole  work,  because  the  right  to  abandon  followed  necessarily  from  the 
right  to  build.    (Fox  «.  Cincinnati,  104  U.  S.,  p.  788.) 

And  again,  in  the  same  opinion,  the  court  declare: 

The  true  distinction  seems  to  be  between  oases  where  the  dam  is  erected  for  the 
express  or  apparent  purpose  of  obtaining  a  water  power  to  lease  to  private  individ- 
uals, or  where  in  building  a  dam  for  a  public  improvement  a  wholly  unnecessary 
excess  of  water  is  created,  and  cases  where  the  surplus  is  a  mere  incident  to  the 
public  improvement  and  a  reasonable  provision  for  securing  an  adequate  supply  of 
water  at  all  times  for  such  improvement.    (142  U.  S.,  supra,  p.  275.) 

The  improvement  of  the  Pox  River  in  the  State  of  Wisconsin  by  the 
General  Government,  either  by  itself  or  by  or  through  its  trustees,  was 
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an  attempt  at  the  improvement  of  a  navigable  river,  and  so  falls  withio 
that  class  of  rivers  over  whioh  the  sapreme  supervision  of  the  United 
States  has  been  upheld  and  muntained  under  the  authorities  above 
dted. 

Under  the  articles  of  the  compact  in  the  ordinance  of  1787  betweem 
the  United  States  and  those  States  ceding  public  lands  owned  by  them 
to  it,  which  included  Virginia,  then  owning  the  territory  out  of  which, 
among  others,  the  States  of  Michigan  and  Wisconsin  have  since  beeo 
erectly  it  was,  among  other  things,  provided  in  Article  lY : 

The  navigable  waters  leading  into  said  Missiesippi  and  St.  Lawrence,  and  the  car- 
rying places  between  the  same,  shall  be  common  highways,  and  forerer  free  as  well 
to  the  inhabitants  of  said  territory  as  to  the  citizens  of  the  United  States  and  those 
of  any  other  States  that  may  be  admitted  into  the  confederacy  without  any  tar, 
impost,  or  duty  therefor. 

The  State  of  Wisconsin,  in  its  constitution,  in  express  language 
recognizes  the  validity  of  this  article  of  the  compact,  and  substantially 
reiterates  it  in  its  constitution  by  providing  that — 

The  rirer  Mississippi  and  the  nayigable  waters  leading  into  the  Mississippi  and 
the  St.  Lawrence,  and  the  carrying  places  between  the  same,  shall  be  common  high- 
ways, and  forever  free  as  well  to  the  inhabitants  of  the  State  as  to  the  citizens  of 
the  United  States  without  any  tax,  impost,  or  duty  therefor. 

Whatever  may  be  said  about  the  effect  which  the  adoption  of  the  Constitution  of 
the  United  States  had  upon  the  ordinance  of  1787,  Congress  has  by  subsequent  acts 
BO  far  recognized  and  adopted  the  ordinance  of  1787  on  this  subject  as  to  give  it  the 
force  of  existing  law.    (DePne  v,  Wabash  &,  Erie  Canal,  6  Ind.,  8.) 

The  supreme  court  of  Wisconsin,  through  its  distinguished  chief 
justice,  in  1875  uses  the  following  language: 

Navigable  waters  leading  into  the  Mississippi  and  St.  Lawrenoe  constitute  a  pecu- 
Uar  class  of  highways,  which  can  not  be  considered  local  for  Jurisdiction.  They  are 
not  merely  highways;  they  are  a  trust  from  the  Federal  Government  to  the  State, 
accepted  by  the  State,  which  the  State  is  bound  to  keep  as  common  highways  forcTcr, 
fr«e  to  the  people  of  the  State  and  of  the  United  Statea.  (Attorney-General «.  City 
of  Ean  Claire,  87  Wis.,  p.  446.) 

And  Congress,  in  1846,  to  take  effect  on  the  admission  of  Wisconsin 
as  a  State  into  the  Union,  passed  an  act  granting  a  quantity  of  land 
to  the  State  ^<for  the  purpose  of  improving  the  navigation  of  the  Fox 
and  Wisconsin  rivers  in  the  Territory  of  Wisconsin,  and  of  construct- 
ing the  canal  to  unite  the  said  rivers  at  or  near  the  portage,"  wherein, 
among  other  things,  it  was  provided  that — 

Said  riTora  when  impcoyed,  and  the  said  canal  when  finished,  shall  be  and  foreyer 
remain  a  public  highway  for  the  use  of  the  Ooyemment  of  the  United  States,  firee 
from  any  toll  or  other  charge  whateyer,  for  the  transportation  of  mails,  or  for  any 
property  of  the  United  States,  or  persons  in  their  seryioe,  passing  upon  or  along  the 
same. 

Which  grant  was  accepted  by  the  State  of  Wisconsin,  and  by  it  and 
under  its  authority  and  legislation  a  company  was  incorporated  by  an 
act  approved  July  6,1853,  for  the  improvement  of  the. Fox  and  Wis- 
consin rivers. 

Afterwards  a  question  arose  in  admiralty  whether  steamboats  navi- 
gating the  Fox  River  were  subject  to  the  admiralty  jurisdiction  of  the 
United  States,  and  the  point  made,  and  upon  which  the  case  turned, 
was  the  question  whether  the  Fox  Eiver  was  within  the  classification 
of  navigable  rivers  or  waters. 

This  question  was  decided  affirming  the  navigability  of  the  Fox  Biver 
and  the  correctness  of  its  classification  as  a  navigable  water  within 
the  jurisdiction  and  control  of  the  United  States  (The  Montello,  20 
Wallace,  430)^  and  the  test  therein  made  of  the  point  constituting 
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<^ navigability"  within  the  meaning  of  the  law  had  been  nnlversally 
approved  from  its  utterance  in  tiiat  case  until  the  present  time. 

The  discussion  and  report  upon  the  general  power  of  the  United 
States  over  navigabte  rivers  within  its  borders,  which  have  become  or 
may  become  avenues  of  commerce  between  the  States,  will  be  con- 
cluded by  the  statement  of  three  additional  propositions: 

I.  That  aU  purchases  from  and  grants  made  by  the  United  States, 
under  which  riparian  rights  are  or  may  be  claimed  in  such  navigable 
rivers,  can  only  properly  be  construed  as  having  been  made  and  received 
in  view  of  the  then  existing  law;  that  is,  subject  to  the  rights  of  the 
Government  to  improve  the  navigation  in  such  streams  under  the 
authority  and  with  the  restriction  only  as  hereinbefore  stated.  (See 
Gibson  v.  United  States,  cited  supra.) 

II.  The  United  States,  in  asserting  its  rights  in  the  improvement  of 
navigable  rivers,  is  not  barred  by  any  statute  of  limitations,  unless 
Congress  has  clearly  manifested  its  intention  that  it  should  be  so  barred. 
(United  States  v.  Nashville,  etc.,  Ry.  Co.,  118  U.  S.,  126.) 

The  reason  of  this  rule  is  very  happily  and  forcibly  stated  by  Mr. 
Justice  McLain,  speaking  for  the  court,  in  Lindsey  et  al  v.  The  Lessee 
of  Miller  (6  Peter's  Reports,  on  p.  672) : 

It  is  a  weU-settled  principle  that  the  statute  of  limitations  does  not  ran  against 
a  State.  If  a  contrary  role  were  sanctioned  it  woald  only  be  necessary  for  intniders 
upon  the  public  lands  to  maintain  their  possessions  until  the  statute  of  limita- 
tions shall  nm^  and  then  they  would  become  invested  with  the  title  against  the 
Gk>Yemment  and  aU  persons  claiming  under  it.  In  this  way  the  public  domain 
would  soon  be  appropriated  by  adyentorers.  Indeed,  it  would  be  ntterly  impracti- 
oabiCy  by  the  use  of  any  power  within  the  reach  of  the  QoYemment,  to  prevent  this 
result.  It  is  only  necessary,  therefore,  to  state  the  case  in  order  to  show  the  wisdom 
and  propriety  of  the  rule  that  the  statute  never  operates  against  the  Government. 

III.  The  unquestionable  power  to  improve  the  navigable  waters  of 
the  United  States  is  vested  in  the  Government,  and  it  is  the  exclusive 
judge  of  the  most  expedient  mode  of  exercising  it. 

There  is  a  case  in  the  Supreme  Oourt  of  the  United  States  arising 
upon  the  following  facts: 

The  Savannah  River,  where  it  flows  past  the  city  of  Savannah,  is  divided  into 
tw9  channels  by  Hatchinsons  Island,  which  extends  above  and  below  the  city,  with 
a  length  of  about  6  miles  and  a  width,  where  widest,  of  1  niile  or  more.  Of  these 
channels  the  more  northerly  is  known  as  '*  Back  River,"  while  that  which  passes 
immediately  by  the  city  of  Savannah  is  called  "  Front  River."  The  improvement 
consists  in  the  construction  of  a  crib  dam,  known  at  a  point  as  the  ''Cross  Tides," 
for  the  purpose,  by  diverting  a  sufficient  quantity  of  water  passing  throagh  the 
Back  River  into  the  Front  River  channel,  of  securing  to  the  city  a  depth  of  15  feet 
at  low  water. 

The  remedy  sought  was  by  bill  in  equity  for  an  injunction  restraining 
the  Secretary  of  War  and  the  Chief  of  the  Corps  of  Engineers  of  the 
United  States  Army,  and  their  agents  and  subordinates,  from  obstruct- 
ing or  interrupting  the  navigation  of  the  Savannah  River  in  violation 
of  a  contract  entered  into  between  the  States  of  South  Carolina  and 
Georgia  on  the  24th  day  of  April,  1787. 

Article  II  of  the  compact,  upon  which  the  complainant  rests  its 
equity,  among  other  things  declares  that  the— 

water  wherein  the  construction  of  the  Government  was  being  made  should  be  hence- 
forth equally  free  to  the  citizens  of  both  States,  and  exempt  from  all  duties,  tolls, 
hindrance,  interruption,  or  molestation  whatsoever  attempted  to  be  enforoed  by  one 
State  on  the  citizens  of  the  other. 

The  court  say: 

After  the  treaty  between  the  two  States  was  made  both  the  parties  to  it  became 
Memben  of  the  United  States.    Both  adopted  the  Federal  Constitution,  and  thereby 
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Joiued  In  delegatinff  to  the  Qeoeral  GoYernment  the  right  to  regulate  commeroe  with 
foreign  nations  and  among  the  several  States.  Whatever,  therefore,  mav-  liave  been 
their  rights  in  the  navigatioA  of  the  Savannah  River  before  they  entered  the  Union, 
either  as  between -themselves  or  against  others,  they  both  agreed  that  Concrress 
might  thereafter  do  everything,  which  is  within  the  }M)wer  thns  delegated.  That 
power  to  regnlate  interstate  commerce  and  commerce  with  foreign  nationa,  confen^ed 
npon  Congress  by  the  Constitution,  extends  to  the  control  of  navigable  rivers 
between  States— rivers  that  are  accessible  from  other  States,  at  least  to  the  extent 
of  improving  their  navigability — has  not  been  questioned  during  the  argument,  nor 
could  it  be  with  any  show  of  reason.  From  an  earlv  period  in  the  history  of  the 
Qoveriimeiit  it  has  been  so  understood  and  determined. 

Prior  to  the  adoption  of  the  Federal  Constitution  the  States  of  South  Carolina 
and  Georgia  together  had  complete  dominion  over  the  navigation  of  the  Savannah 
River.  By  mutual  agreement  they  might  have  regulated  it  as  they  pleased,  jit  was 
in  their  power  to  prencribe  not  merely  on  what  conditions  commerce  might  be  con- 
ducted upon  the  stream,  but  also  how  the  river  might  be  navigated,  and  ^whetfaer  it 
mi^bt  be  navigated  at  all.  They  could  have  determined  that  all  vessels  paasing  np 
and  down  the  strehm  should  pursue  a  defined  oourse  and  that  they  should  paaa  along 
one  channel  rather  than  auothor,  where  there  were  two.  They  had  plenary  aathor- 
ity  to  make  improvements  in  the  bed  of  the  river  to  divert  tho  water  from  one  chan- 
nel to  another  and  to  plant  obstructions  therein  at  will.  This  will  not  be  denied; 
but  ike  power  to  "regulate  commerce"  conferred  by  the  Conetittition  upon  Congress  is  that 
which  preriously  exUted  in  the  States,  •  •  •  Por  these  purposes  Congress  possesses 
all  the  powers  which  existed  in  the  States  before  the  adoption  of  the  National  Con- 
stitution and  which  have  always  existed  in  the  Parliament  of  England.  [Citing 
Gilman  v.  Philadelphia,  3  Wallace,  724.  citod  supra.]  Such  has  uniformly  been  the 
conHtruction  given  to  that  clause  of  the  Constitution  which  confers  upon  Conffress 
the  power  to  regulate  commerce.  (S.  Carolina  r.  Georgia  et  al,  93  U.  S.,  pp.  9, 10, 
et.  seq.) 

Proposition  H  now  presents  itself  in  order: 

What  are  the  rights  of  the  United  Stiites  in  the  southern  outlet  of 
Fox  Biver,  leading  &om  Lake  Winnebago,  known  as  the  ^'Neenah 
Channel  t" 

The  consideration  of  this  question  is  more  appropriately  considered 
here  separate  and  distinct  from  all  other  questions  arising,  and  upon 
which  I  am  called  to  report,  for  the  reason  that  the  l^orth  Branch  of  the 
Fox  Biver,  or  the  Neenah  Channel,  so  called,  with  its  dam  and  improve- 
ments, is  not  covered  by  the  deed  from  the  Green  Bay  and  Mississippi 
Canal  Company,  which  will  be  a  later  subject  for  con.sideration. 

The  Fox  Biver,  at  its  point  of  debouche  from  Lake  Winnebago,  sep- 
arates into  two  channels,  each  leading  northerly,  but  between  the  two 
there  is  an  island  of  small  area  known  as  <<Doty  Island."  The  one 
upon  the  northern  side  of  the  island  was  called  the  '^Menasha  outlet 
or  channel,'^  and  that  upon  the  southern  side  was  known  as  the  <<Neenah 
Channel  or  outlet,"  each  meeting  and  joining  in  a  little  lake  below  the 
island  known  as  <^  Little  Butte  des  Mortes." 

The  situation  will  be  clearly  seen  by  reference  to  the  descriptive  map 
of  the  Fox  Biver,  accompanying  this  report. 

The  greater  volume  of  water  in  its  nataral  state  always  flowed 
through  the  northern  or  Menasha  Channel. 

The  original  survey,  made  by  Captain  Cram,  of  the  United  States 
Army,  in  1839,  and  which  is  in  the  possession  of  the  Department,  but 
of  which  I  have  no  copy,  will  show  clearly  the  condition  of  the  lower 
Fox  Biver,  and  especially  of  the  two  channels  leading  out  of  Lake 
Winnebago,  in  their  natural  condition  at  that  time. 

BusselPs  survey,  in  1874,  of  the  two  channels,  Neenah  and  Menashaj 
which  is  in  the  possession  of  the  Department,  but  of  which  1  have  no 
copy  before  me,  will  show  their  condition  at  the  date  of  such  survey. 

The  south  channel  was  the  one  selected  or  designated  by  Captain 
Cram  as  the  most  available  for  the  improvement  contemplated  in  the 
river,  but  there  does  not  appear  to  have  been  any  action  taken  towaxa 
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atilizing  sach  channel  for  snch  purpose,  except  as  appears  from  an 
act  of  the  Territorial  legislature  of  Wisconsin,  February  8, 1847,  which 
granted  to  Harvey  Jones,  Loyal  H.  Joues,  Harrison  Beed,  and  Charles 
Doty  authority  to  construct  a  dam  across  the  Fox  Biver  at  Neenah, 
and  to  make  use  of  the  water  power  of  said  river  for  hydraulic  purposes. 
The  dam  was  to  contain  a  suitable  lock,  120  feet  long,  24  feet  wide,  and 
the  proprietors  were  to  pass  all  water  craft  through  the  lake  free  of 
charge.  The  advertisement  for  proposals  by  the  board  of  public  works, 
under  date  of  October  22, 1849,  for  the  improvement  of  both  outlets, 
resulted  in  the  adoption  of  the  Menasha  outlet. 

Harvey  Jones  was  the  riparian  owner  on  the  south  shore  of  the  out- 
let, and  Charles  Doty  was  the  riparian  owner  on  the  north  shore. 
Doty  quitclaimed,  under  date  of  August  8, 1846,  aU  riparian  rights  of 
water  power  to  Jones.  Jones  built  a  dam  with  a  lock,  but  whether  in 
compliance  with  the  act  of  the  legislature  or  not  is  exceedingly  ques- 
tionable, and  whether  it  was  built  until  after  the  act  authorizing  him 
to  build  it  was  repealed  by  an  act  of  the  same  legislature,,  approved 
March  10^  1848,  can  not  clearly  be  ascertained. 

The  writer  remembers  distinctly  of  hearing  much  discussion  in  1850, 
pending  the  settlement  of  the  Harvey  Jones  estate— he  having  died — ^in 
which  certain  claims  and  rights  growing  out  of  the  construction  of 
what  was  said  to  be  a  brush  dam  across  the  Neenah  Channel  was 
involved. '  He  also  remembers  very  distinctly  that  so  early  as  that 
time  the  line  of  navigation  used  passed  on  the  north  side  of  Doty 
Island  and  not  through  the  Neenah  Channel,  and  the  reason  assigned 
was  the  relative  depth  of  water  between  the  two  sides,  the  Menasha 
Channel  having  water  to  take  vessels  of  greater  draft. 

The  effect  of  the  rei)eal  of  the  act  authorizing  Jones  and  his  associ- 
ates to  build  a  dam,  with  the  conditions  annexed,  as  stated  in  the  act, 
makes  no  question  of  any  weight  to  be  raised  against  the  occupancy  of 
the  Neenah  Channel  by  the  United  States  without  compensation,  because 
the  claim  for  compensation  for  damages  sustained,  if  any  could  obtain, 
was  against  the  territory  creating  the  damage,  and  the  lapse  of  almost 
half  a  century  since  the  damage,  if  any,  accrued,  will  bar  the  making 
of  any  claim  therefor  now,  after  so  many  years,  the  presumption  being 
conclusive  that  there  was  no  damage  suffered,  or  that  it  was  Ailly  paid 
and  discharged. 

But  it  is  not  necessary  to  consider  the  question  of  compensation  if 
the  dam  were  built  within  the  life  of  the  law,  for  the  reason  that  by  the 
terms  of  the  act  conferring  the  power  to  build  such  dam  it  was  provided — 

That  said  dam  shall  not  laiae  the  water  in  Lake  Winnebago  aboye  its  ordinary 
leyel. 

This  clause  and  its  effect  upon  the  legality  of  the  act,  and  of  any 
acts  done  under  it,  have  been  passed  upon  directly  by  the  supreme  court 
of  the  State  of  Wisconsin,  holding  that  the  act  was  inoperative  and 
could  confer  no  power  to  construct  a  dam  under  its  provisions.  (Aiimond 
V.  O.  B.  and  M.  Canal  Co.,  31  Wis.,  316.) 

The  crude  dam  itself,  with  its  lock,  has  long  since  ceased  to  ezist^ 
and  the  site  of  the  lock  is  now  occupied  by  railway  tracks. 

The  map  and  survey  of  Captain  Oram,  to  which  reference  has  been 
made,  shows  a  much  older  structure  in  the  Neenah  outlet,  being  a  wing 
dam  and  race,  extending  partiaJly  into  the  channel,  which  was  a  struc- 
ture for  the  benefit  of  the  Menominee  tribe  of  Indians,  who  occupied 
the  lands  on  either  side  of  the  Fox  Biver  at  that  time,  and  were  wards 
of  the  Government  under  a  treaty  made  with  them  in  the  year  1831| 
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sttpniating  that  the  United  States  would  erect  a  gristmill  and  sawmill 
on  the  Fox  liiver  for  their  benefit. 

It  appears,  also,  that  in  September  of  1836,  by  another  treaty  with 
the  said  Menominee  tribe  of  Indians,  the  United  States  were  released 
from  the  provisions  of  the  treaty  of  1831,  and  therein  the  said  tribe  did 
relinquish  all  their  right  under  said  treaty. 

The  United  States,  by  a  conveyance  dated  July  18, 1846,  executed  bj 
William  L.  Marcy,  Secretary  of  War,  under  authority  thereto  conferred 
upon  him  by  act  of  Congress,  made  a  conveyance  to  one  Harrison 
lieed— 

In  consideration  of  the^nm  of  $4,760,  the  foHo^ing  traote  or  parcels  of  land,  sit- 
uate in  the  Territory  aforesaid,  at  or  near  the  Winnebago  Rapids  at  the  outlet  of 
Winnebago  Lake,  heretofore  known  as  the  "Menominee  Reservation/'  to  wit: 

Lot  nnmber  one  (1),  section  twenty-one  (21),  and  the  northwest  quarter  (i)  of  the 
northwest  quarter  (i)  of  said  section :  fractional  section  twenty-two  (22),  and  that 
part  of  Actional  section  twenty-six  (26)  which  contains  twenty-two  (22)  acres  and 
iHAr  of  an  acre;  the  north  half  (i)  of  fractional  section  twenty-seven  (27),  lot  nnm- 
ber four  (4)  of  fractional  section  twenty-seven  (27),  the  northwest  quarter  (i)  of 
the  southeast  quarter  (i)  of  said  section,  and  the  north  half  (i)  of  the  southweet 
quarter  (i)  of  said  section,  all  in  townsnip  twenty  (20),  range  seventeen  (17)  east 
of  the  4th  meridian,  containing  five  hundred  and  sixty-two  (662)  acres  and  i^of 
an  acre,  be  the  same  more  or  less. 

Together  with  all  and  singular  the  hereditaments,  bnildings,  and  improvements 
thereon,  erected  and  belonging  or  in  anywise  appertaining,  and  all  the  right,  title, 
interest,  and  estate  of  the  United  States  in  and  to  the  same. 

To  have  and  to  hold  the  said  tracts  or  parcels  of  land  and  the  herein  granted 
premises  unto  the  said  Harrison  Keed,  his  heirs,  executors,  administrators,  or 
assigns,  forever,  freely  and  fully  in  fee  simple,  as  the  United  States  holds  and 
possesses  the  same. 

The  Neenah  and  Menasba  Water  Power  Company  claim  throng:h 
me8ne  convey ances  from  the  Raid  Harrison  Reed,  through  this  deed,  to 
erect,  keep,  and  maintain  a  dam  for  hydraulic  purposes,  at  their  own 
pleasure,  and  subject  to  their  own  exclusive  control,  adverse  to  any 
right  of  the  United  States,  except  such  right  as  may  be  acquired  by 
condemnation  and  payment^  and  claim  further — 

Thftt  relying  upon  their  rights  under  such  conveyance  to  nse  the  full,  original, 
natural  flow  of  water  through  said  south  outlet,  and  at  a  head  equal  to  that  existing 
and  in  nse  at  the  time  the  United  States  granted  the  same,  have  expended  not  less 
than  one  million  of  dollars  in  dams,  canals,  locks,  mills,  machinery,  and 
appurtenances. 

This  claim  so  presented  is  of  modem  date,  and,  from  the  report  of  the 
Oovemment  engineers  in  charge  of  the  Fox  and  Wisconsin  improve- 
ment, it  appears  that  the  proprietors  have  at  all  times  operated  their 
dam  in  accordance  with  the  necessities  of  navigation,  recognizing  the 
right  of  direction  and  control  by  the  General  Government  up  to  a  very 
late  period. 

It  is  also  indisputable  that  the  Government,  in  the  progress  of  ite 
work  of  improving  the  navigation  of  the  Fox  River,  has  removed  obstruc- 
tions at  the  month  of  said  lake  and  at  the  head  of  said  Neenah  outlet, 
of  extended  dimensions,  and  increased  the  flow  of  water  in  such*  outlet 
to  such  an  extent  as  to  give  a  seeming  foundation  for  rival  owners  of 
water  power  upon  the  northern  channel  to  assert  that  the  same  was 
done  for  the  benefit  of  the  proprietors  of  said  Neenah  dam  and  not 
called  for  by  the  wants  of  navigation,  but,  on  the  contrary,  were  preju- 
dicial to  the  necessities  of  navigatiob. 

Such  work  and  improvement  were  done  at  the  request  of  the  pro- 
prietors of  such  dam,  made  to  the  United  States  as  the  sovereign  power 
controlling  the  said  channeL 
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It  appears  also  that  Harrison  Eeed,  under  whom  the  said  proprie- 
tors now  claim  adverse  to  the  Government,  was  one  of  the  parties 
authorized  to  construct  a  dam  across  said  southern  outlet  by  the  act  of 
the  Territorial  legislature  of  1847.  It  does  not  seem  quite  probable 
that  had  the  said  Eeed  owned  at  that  time,  in  his  own  right,  by  deed 
from  the  Government,  dated  July  18, 1846^  a  dam  for  hydraulic  pur- 
poses across  the  southern  inlet  of  the  Fox  River,  known  as  the  <<  Neenah 
Channel,"  that  he  would  have  made  himself  a  party  to  an  application 
to  the  legislature  of  the  Territory  of  Wisconsin,  in  the  winter  of  1846-47, 
for  authority  to  construct,  erect,  and  maintain  a  dam.  It  seems  to  me 
that  this  act  of  his,  on  this  authority  so  conferred  upon  and  accepted 
by  him,  is  entirely  repugnant  to  the  idea  that  he  was  then  the  owner 
and  possessor  of  a  dam  across  such  outlet,  and  this  conclusion  partakes 
of  absolute  verity  when,  by  reference  to  the  act  authorizing  Harrison 
Beed.  among  others,  to  construct  a  dam  across  the  southern  outlet  of 
the  Fox  River,  February  8, 1847,  provides  as  the  point  of  location  the 
same  identical  descriptions  of  land  contained  in  his  deed  from  the  Gov- 
ernment, under  which  the  claim  of  said  proprietors  is  now  made. 

The  deed  from  the  Government  to  Harrison  Reed  granted  to  and 
created  in  him  just  the  same  riparian  rights  as  the  patent  of  any  other 
land  on  the  Fox  River  to  a  purchaser  conveyed — all  subject  to  a  servi- 
tude in  the  public. 

Upon  these  facts  and  the  action  of  the  parties,  and  upon  the  informa- 
tion derived  from  the  map  of  Captain  Cram,  above  referred  to,  and  from 
the  action  of  the  proprietors  of  the  dam  across  the  southern  outlet,  I 
can  not  escape  the  conclusion,  and  therefore  report,  that  in  my  judgment 
the  dam  now  maintained  across  such  outlet  by  the  Neenah  and  Menasba 
Water  Power  Company  is  without  authority,  and  that  it  was  origi- 
nally built  and  has  ever  been  maintained  without  authority,  and  that  the 
United  States  have  authority  to  cause  its  removal,  if  it  shall  deem  it 
proper  to  do  so,  or  may  divert  the  water  from  that  channel  to  the  Men- 
asha  Channel  to  such  a  degree  that  it  may  be  unavailable  as  a  water 
power  without  any  compensation  whatever. 

It  may  be  admitted  that  if  the  old  Neenah  wing  dam  existed  at  the 
time  of  the  appropriation  of  the  channel  by  the  Government,  that  there 
might  be  some  question  whether  or  not  it,  having  been  built  by  the  Gov* 
ernment,  did  not  entitle  the  riparian  owner  to  compensation  for  its 
destruction  if  it  was  of  any  value.  But  that  right  can  not  possibly 
extend  to  a  right  to  demand  payment  for  a  dam  costing,  as  it  is  alleged, 
$1,000,000,  or  any  other  dam  for  hydraulic  jmrposes  extending  from 
shore  to  shore  across  the  outlet. 

There  are  no  other  questions  arising  over  this  outlet  from  Lake  Win- 
nebago, and  this  brings  me  to  the  consideration  of  Proposition  III  in 
my  classification : 

What  are  the  rights  of  the  United  States  under  its  deed  of  pnrohafle  from  the 
Green  Bay  and  Mississippi  Canal  Company  f 

The  consideration  of  this  proposition  opens  wide  the  door  for  the  his- 
tory of  the  Fox  River  and  its  improvement.  Its  history  is  replete  with 
interest  and  reminiscence. 

The  first  trace  that  comes  to  us  of  its  use  by  a  white  man  dates  back 
to  1620,  and  from  that  time  down  until  French  domination  ceased  in 
Canada  it  was  one  of  the  great  highways  connecting  the  isolated  settle- 
ment and  missions  of  France  with  Montreal  and  Quebec.  Its  travelers 
were  the  fiercest  savages  of  the  Northwest  and  the  Canadian  voyageur 
and  courier  despois,  little  less  savage  than  the  former;  the  methods  of 
transportation,  with  the  canoe  and  the  bateau. 
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The  first  use  of  this  water  by  the  Government  that  has  oome  to  my 
knowledge  was  the  transshipment  of  the  Third  United  States  Infantry 
in  a  fleet  of  35  boats  from  Green  Bay  to  St.  Loais  in  1826. 

The  first  legislation  to  which  my  attention  has  been  called  was  an  act 
of  the  Territory  of  Michigan  to  incorporate  Summit  Portage  Canal  and 
Boad  Company,  approved  October  23, 1829. 

The  improvement  and  the  glorious  results  that  were  to  be  attendant 
upon  it  were  the  life  dream  of  the  old  settler  and  speculator  along  its 
banks.    Before  the  year  1850  the  little  birds  of  promise  sang  in  the  ear 
of  the  writer  of  its  futare  success,  and  of  the  untold  wealth  and  pros- 
perity that  was  to  attend  all  who  lived  upon  or  invested  along  its  bor- 
ders.   Where  Neenah  and  Menasha  are  now  situate  was  to  be  the  great 
entrepot  of  commerce.    From  the  mouth  of  the  river  to  its  departure 
from  Lake  Winnebago  was  largely  a  platted  city,  and  at  the  foot  of 
Lake  Winnebago  was  laid  out  a  large  city,  I  think  known  by  the  name 
of  "  Webster  City."    It  was  thought  that  the  improvement  of  the  river 
and  its  connection  with  the  Wisconsin  would  make  an  interior  water- 
way connecting  the  Atlantic  and  the  Gulf  of  Mexico  for  the  pais«age  of 
the  largest  ships  for  freight.    The  flag  of  every  nation  was  expected  to 
be  seen  floating  along  the  interior  waters  and  passing  out  through  the 
Gulf  of  the  St.  Lawrence  into  the  Atlantic  Ocean.    The  effect  upon 
the  trade  of  the  Atlantic  Seaboard  was  to  be  largely  disastrous,  and 
correspondingly  beneficial  to  the  country  adjacent  to  the  inner  life.    . 

An  old  gentleman  whose  soul  was  wrought  up  in  this  magnificent 
national  work  said  to  the  writer  in  the  fall  of  1850  that  it  was  a  great 
pity  the  dam  at  Depere  had  been  permitted  to  be  built  so  close  dovm 
to  the  mouth  of  the  river,  as  the  distance,  which  is  soQie  4  miles  and 
more,  would  not  leave  sufficient  room  for  a  harbor  for  vessels  passing 
to  and  firo. 

The  glory  of  the  Fox  and  Wisconsin  Biver  improvement  may  then  be 
said  to  have  been  in  apogee.  From  that  time  until  the  present  it  has 
steadily  diminished  in  glory,  until  it  would  seem  that  it  had  now  reached 
its  perigee. 

There  were  many  factors  which  brought  about  this  result  that  were 
entirely  overlooked  and  unthought  of  by  the  dreamers  of  the  first  half 
of  the  Nineteenth  century. 

It  did  not  seem  possible  that  the  great  water  way  apparently  designed 
by  nature  to  connect  the  Great  Lakes  and  the  Gulf  would  be  supplanted 
by  other  means  of  communication  more  rapid  and  satisfactory. 

It  did  not  seem  that  the  great  territory  of  the  Northwest  would  be 
settled  from  the  south  instead  of  from  the  north. 

It  did  not  seem  that  the  great  city  of  Chicago  and  the  minor  cities 
upon  the  shores  of  Lake  Michigan  on  either  side  would  spring  up,  and 
that  the  great  channel  of  trade  and  commerce  from  the  East  by  water 
would  be  upon  established  lines  from  Eastom  ports  to  those  ports  upon 
the  lakes  instead  of  to  Green  Bay. 

It  did  not  seem  that  what  we  know  now  to  be  the  laws  of  commerce 
and  trade  would  prevent  shippers,  freighters,  passengers,  and  vessel 
owners  from  leaving  the  great  thoroughfare  to  dodge  In  upon  side 
routes  for  the  benefit  of  a  trade  of  what  has  proven  to  be  nothing  bat 
a  oulde-sac  Every  section  of  the  West  so  expected  to  be  supplied 
through  the  avenue  of  the  Fox  Biver  is  reached  by  railway  communi- 
cation, and  there  is  nothing  left  except  here  and  there  a  sporadic  barge  * 
loaded  with  salt,  coal,  and  lumber  to  be  distributed  to  points  along  the 
Fox;  the  whole  aggregated  together  making  but  a  diminutive  drop  in 
the  great  ocean  of  trade* 
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The  arbitrators,  upon  whose  report  the  Govemment  made  purchase 
of  this  improvement;  report  of  it: 

If  oonsidered  as  a  peotiniary  inyestment,  in  its  present  condition  the  property  is 
of  little  aotnal  value  to  the  canal  company  or  to  any  other  party.  It  pays  bat 
little  reyenue.  Its  revenues  do  not,  In  fact,  pay  expenses  and  repairs.  While  it  may 
"be  of  very  great  value  to  the  State,  it  has  for  many  years  been  a  source  of  expense 
to  its  proprietors.  A$  a  water  channel,  it  has  and  can  have,  no  value,  therefore,  except 
ib  the  fatnre,  by  becomiD^  a  part  of  a  great  through  water  route  between  the  Mm- 
sissippi  Biver  and  Lake  Michigan — a  route,  if  once  completed,  of  incalculable  value 
to  the  people  of  all  the  States,  east  and  west.  (See  Beport  of  Arbitrators  to  Secre- 
tary of  War,  dated  November  16, 1871.) 

The  navigation  of  the  Fox  Biver  is  of  but  little  value  until  the  Wisconsin  Biver 
is  improved,  and  the  first  step  will  be  to  improve  the  latter  stream  so  as  to  make  the 
Fox  Biver  available  for  through  navigation.  (See  report  of  Major  Houston,  engineer 
in  charge,  dated  February  26, 1872.) 

In  coBnection  with  this  statement  of  the  single  point  npon  which  any 
valne  can  attach  to  this  improvement,  your  attention  is  called  to  the 
fact  that  the  improvement  of  the  Wisconsin  Biver  was  abandoned  in 
1886  by  the  United  States.  (See  report  of  Oapt  Geo.  A.  Zinn,  engineer 
in  charge,  Milwaukee,  December  5, 1896.) 

Hence  it  woald  seem  to  follow  that  the  last  vestige  of  value  remain- 
ing, in  prospective,  to  the  Fox  River  improvement,  as  a  national  work, 
disappeared  by  the  abandonment  of  the  improvement  of  the  Wisconsin 
River  by  the  United  States  in  1886. 

That  the  River  Wisconsin  was  impracticable  for  any  purpose  of 
improvement  was  known  years  before  by  M.  familiar  with  the  river  and 
its  channels  and  courses,  and  the  light  sand  through  which  it  wended 
its  way,  constantly  changing  its  winding  course  to  the  Mississippi.  It 
may  be  used  as  a  feeder  to  the  waters  of  the  Little  Fox,  but  in  seasons 
of  drouth  and  low  water  it  is  absolutely  valueless  for  any  such  purpose; 
and  there  is  no  appreciable  commerce  on  the  Little  Fox  to  be  ben&ted 
by  such  feeding. 

It  is  submitted,  most  respectfully,  that  while  the  work  of  the  improve- 
ment is  a  monument  to  the  science  of  engineering,  there  is  nothing 
remaining  about  it  which  renders  its  continued  maintenance  and  pres- 
ervation of  any  value  worthy  of  consideration  as  an  aid  to  national  or 
local  commerce.  The  endeavor  to  keep  it  up  and  to  force  results  is  a 
struggle  of  crude  means  and  methods  of  the  early  years  of  the  I^ine- 
teenth  century  against  the  advancement  of  mechanics  and  science  and 
art  and  of  their  governing  laws  of  the  last  years  of  the  same  century. 
There  can  be  no  question  as  to  the  result  and  which  must  give  way. 

The  waters  of  the  Fox  River,  leading  from  Lake  Winnebago  to  Green 
Bay,  are  of  immense  value  for  use  by  private  enterprise.  There  is,  and 
there  will  always  be,  a  tendency  to  friction  between  the  riparian  owner 
using  the  water  power  and  the  dam  owner  claiming  to  hold  and  dis- 
tribute water  for  purposes  of  navigation,  because  the  maintenance  for 
purposes  of  navigation  has  long  since  substantially  ceased. 

But  taking  up  seriatim  the  legislation  by  the  United  States  in  refer- 
ence to  this  work,  it  will  be  found  that  the  Congress  of  the  United 
States,  by  act  approved  August  8,1846 — 

Granted  to  the  State  of  Wisconsin,  on  the  admission  of  such  State  into  the  Union, 
for  the  purpose  of  improving  the  navigation  of  the  Fox  and  Wisconsin  rivers  in  the 
Territory  of  WiscoDsin  and  of  constructing  the  canal  to  unite  the  said  rivers  at  or 
near  the  jportaffe,  a  quantity  of  land  equal  to  one-half  of  three  sections  in  width 
on  each  side  of  said  Fox  River  and  the  lakes  through  which  it  passcH  from  its 
mouth  to  the  point  where  the  portage  oaniJ  shall  enter  the  same,  and  on  each  side 
of  said  canal  from  one  stream  to  the  other,  reserving  the  alternate  sections  to  the 
United  States,  to  be  selected  under  the  direction  of  the  governor  of  said  State,  and 
moh  selection  to  be  approved  by  the  President  of  the  United  States. 


Digitized  by  LnOOQlC 


2368      REPOBT  OF  THE  CHIEF  OF  ENQINEEBS,  U.  8.  ARMT. 

And  the  State  of  Wisconsin,  by  an  act  of  its  legislatnie  appro^red 
June  29,  1848,  accepted  snch  grant. 

And  thereafter,  on  the  8th  day  of  Angnst^  1848,  the  State,  by  its 
legislature,  passed  <'An  act  to  provide  for  the  improvement  of  the  fox 
and  Wisconsin  rivers,  and  connecting  the  same  by  canal,  the  worl^  to 
be  done  under  the  direction  and  control  of  a  board  of  public  works." 

The  act  defines  the  powers  and  duties  of  the  board  of  public  works, 
and  appoints  and  creates  a  land  office  for  the  sale  and  dispositioii  of 
the  lands  granted,  and  provides  for  the  application  of  the  moneys 
derived  therefrom  to  the  completion  of  the  work. 

Section  15  of  the  act  reads  as  follows: 

In  the  oonstraotion  of  snoh  hnproyements  the  said  board  shall  haye  power  to  enter 
or  to  take  possession  of  and  use  aU  lands,  waters,  and  materials  the  appropriAtfon 
of  which  for  the  use  of  such  works  of  improvement  shaU  in  their  judgment  be 
necessary. 

And  sections  17,  18,  19,  and  20  provide  for  the  ascertainment  of 
damages  by  the  owner  sustained  by  the  taking  of  the  land,  and  pro- 
vides a  means  for  the  payment  thereof. 

This  is  a  material  provision,  because  under  it,  as  will  be  seen  at  a 
later  period  of  the  report,  much  of  the  title  t^  the  lands  taken  and  con- 
veyed to  the  United  States  may  rest. 

The  act  of  Congress  granting  the  land  was  amended  March  2. 1849, 
so  as  to  save  and  preserve  such  titles  and  land  entries  a«  had  been 
made*  in  the  Green  Bay  land  district  on  the  odd-numbered  sections  of 
the  Fox  and  Wisconsin  rivers. 

The  act  providing  for  the  board  of  public  works  was  amended  from 
time  to  time  to  meet  the  exigencies  of  the  situation  as  they  arose. 

The  State  soon  wearied  of  the  work  or  found  itself  incompetent  sac- 
oessfully  to  prosecute  it^  and  by  act  of  the  legislature  approved  March 
11, 1851,  the  State  of  Wisconsin  authorized  its  governor  to  enter  into  a 
contract  with  Morgan  L.  Martin  for  the  improvement  of  the  Fox  Biver 
between  Lake  Winnebago  and  Green  Bay.  The  details  of  this  contract 
are  immaterial  to  the  questions  under  consideration. 

In  1852  the  legislature  of  Wisconsin  passed  an  act  to  provide  for  the 
completion  of  the  improvement  of  the  Fox  and  Wisconsin  rivers,  which, 
in  substance,  made  provisions  for  bringing  the  lands  granted  by  the 
General  Government  into  market  and  for  their  sale  upon  terms  therein 
provided,  and  application  of  the  money  to  the  construction  of  the  work, 
and  from  this  until  July  6, 1853,  several  minor  acts  were  passed  con- 
cerning the  said  improvement,  which  do  not  require  consideration. 

But  the  legislature,  by  an  act  entitled  <^An  act  to  incorporate  an 
association  for  the  completion  of  the  improvement  of  the  Fox  and  Wis- 
consin rivers,^  approved  July  6, 1863,  made  provision  for  the  organiza- 
tion of  a  new  company  to  complete  this  work^  to  be  known  as  the  ^^Fox 
and  Wisconsin  Improvement  Company.'' 

This  was  the  company  from  which  the  Green  Bay  and  Mississippi 
Oanal  Company  derived  its  title,  which  it  purported  to  convey  to  the 
Government. 

The  second  paragraph  of  the  act  provides: 

The  work  of  improyement  oontemplated  hy  the  act  entitled  *'An  act  to  pioyide 
for  the  improyement  of  the  Fox  and  Wisconsin  rivers,  and  connecting  the  same  by  a 
canal/'  approved  August  8, 1848,  and  by  several  acts  supplementary  thereto  and 
amendatory  thereof^  and  known  as  the  "  Fox  and  Wisconsin  rivers  improvement,^ 
together  with  all  and  ungnlar  the  rights  of  way,  dams,  looks,  canals,  water  power, 
and  other  appurtenances  of  said  works,  also  the  right  of  the  State  of  demanding 
and  receiving  tolls  and  rents  for  the  same,  so  far  as  the  said  State  possesses  or  is 
authorized  to  grant  the  same,  and  aU  privileges  of  constraeting  said  works  and 
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repairiDg  the  same,  and  all  other  rights  and  privileges  belonging  to  the  improve- 
ment,  to  the  same  extent  and  in  the  same  manner  that  the  State  now  holds  or  may 
exercise  saoh  rights  by  virtne  of  the  acts  above  referred  to  in  this  connection,  are 
lierehy  granted  and  surrendered  by  the  State  of  Wisconsin  to  said  Fox  and  Wiscon- 
sin Improvement  Company.  «  *  *  This  grant  has  attached  to  it  divers  and  son- 
dry  provisos,  which  it  is  not  material  now  to  consider. 

It  is  provided  in  a  section  of  said  act,  among  other  things : 

The  lands  granted  by  Congress  in  aid  of  said  improvement,  and  remaining  unsold, 
shall  be,  and  are  hereby,  granted  to  the  Fox  and  Wisconsin  Improvement  Company 
upon  the  following  terms  and  conditions.  «  «  «  The  Congress  of  the  United 
States,  by  an  act  approved  August  3, 1S54,  authorized  the  governor  of  tiie  State  of 
Wisconsin  to  make  additional  selections  of  lands  to  that  which  the  State  was  enti- 
tled under  the  provision  of  the  8th  of  August,  1846,  and  establishing  as  the  rule  of 
quantity  to  be  ascertained  and  selected  the  principles  which  governed  the  final 
adjustment  of  the  grant  to  the  State  of  Indiana  for  the  Wabash  and  Erie  Canal, 
under  act  of  Congress  approved  May  9, 1848. 

Afterwards  the  legislature  of  Wisconsin  passed  an  act  '<To  pro- 
vide for  the  further  improvement  of  the  Fox  Eiver  above  Lake  Winne- 
bago,'' approved  March  31, 1855,  conferring  authority  upon  the  Fox 
and  Wisconsin  Improvement  Oompany  to  improve  the  navigation  of 
the  Fox  Biver  above  Lake  Winnebago,  according  to  the  plan  proposed 
by  Captain  Oram  in  his  report  to  the  Secretary  of  War  Department  of 
the  United  States,  or  in  such  other  manner  by  dams,  locks,  and  canals  as 
will  enable  boats  in  not  less  than  3  feet  of  water  to  pass  from  Lake 
Winnebago  to  the  Wisconsin  Eiver,  and  for  that  purpose  and  for  dis- 
charging the  obligations  of  said  company,  authorizing  an  increase  of  the 
capital  stock  of  the  company  and  assessments  upon  the  same. 

And  further  provide  in  section  2 : 

Whenever  any  of  the  canals,  locks,  or  dams  to  be  oonstrncted  alonff  the  said  Fox 
River  as  contemplated  in  the  first  section  of  this  act  shall  bo  located  upon  swamp 
and  overflowed  land,  the  property  of  the  State,  the  said  oompany  is  authorized  to 
appropriate  for  the  use  of  said  canals,  locks,  and  dams  the  lands  upon  which  the 
same  may  be  located,  and  a  strip  150  feet  in  width  on  each  side  and  along  the  whole 
length  of  said  oaniUs  and  locks;  and  all  damages  which  the  State  might  claim  on 
account  of  such  appropriation,  or  of  flowage  or  the  land  belonging  to  the  State,  is 
hereby  released  and  discharged. 

The  Congress  of  the  United  States  again  intervened  by  an  explana- 
tory resolution  approved  March  3, 1855,  declaring  the  ^^  intention  of  the 
act  of  Congress  approved  August  3, 1854,  to  be,  and  the  same  shall  be, 
construed  to  give  to  Wisconsin  in  aid  of  the  improvement  of  naviga- 
tion of  the  Fox  and  Wisconsin  rivers  a  quantity  of  land  equal,  mile  for 
mile  of  its  improvement,  to  that  granted  to  Indiana  under  the  provi- 
sions of  the  act  of  Congress  approved  May  9, 1848.'' 

Afterwards,  as  new  complications  arose,  the  legislature  of  Wisconsin 
passed  <'An  act  to  secure  the  enlargement  and  immediate  completion  of 
the  improvement  of  the  navigation  of  the  Fox  and  Wisconsin  rivers,  and 
the  payment  of  scrip  and  other  evidences  of  indebtedness  issued  by 
the  State  on  account  of  the  same,  and  for  the  protection  of  settlers  on 
the  even  sections,"  etc.,  approved  October  3, 1856,  providing  for  the 
conveyance  by  the  company  by  deed  of  trust  to  three  trustees,  to  be 
appointed  as  in  said  act  directed,  all  the  unsold  lands  granted  to  the 
State  by  the  several  acts  and  resolutions  of  Congress,  to  aid  in  the 
improvement  of  the  Fox  and  Wisconsin  rivers,  and  all  the  works  of 
improvement  constructed  or  to  be  constructed  on  said  rivers,  and  all 
and  singular  the  right  of  way,  dams,  locks,  canals,  water  powers,  and 
other  appurtenances  of  said  works,  and  all  rights,  privileges,  and  fran- 
chises belonging  to  said  improvementi,  and  all  property  of  said  company, 
of  whatever  name  and  description,  for  the  uses,  trusts,  and  purposes  in 
such  act  named. 
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And  later  passed  an  act  entitled  ^^  An  act  to  facilitate  the  sale  of 
lands  and  other  property  of  the  Fox  and  Wisconsin  Improvement  Com- 
pany, to  provide  for  the  proper  application  of  the  proceeds  of  such  sale, 
and  to  authorize  the  formation  of  a  corporation  ^  the  purehoMrs/* 
approved  April  13, 1861. 

Under  this  act,  commissioners  were  appointed  to  determine,  ajnong 
other  things,  what  snms  shtJl  be  retained  from  the  proceeds  of  the 
sale  of  lands  and  other  property  of  the  company  for  the  completioa  of 
the  works  of  improvement  of  8a|id  company,  and  aathorizing  a  sale  of 
the  lands,  and  providing  for  the  retention  or  sach  money  as  was  neces- 
rary  to  complete  the  works. 

This  act  authorized,  generally,  the  organization  of  a  new  company, 
imposed  certain  duties  and  liabilities  upon  it,  and  granted  it  all  tbe 
privileges  held  by  the  State  and  the  Fox  and  Wisconsin  Improve- 
ment Company,  conveyed  by  the  said  company  to  the  trustees,  with 
foil  power  to  sell,  convey,  or  otherwise  dispose  of  the  same. 

Then  it  further  provides  for  the  disposition  of  the  proceeds  of  sale. 

It  was  under  this  act  that  the  Green  Bay  and  Mississippi  Canal  Com- 
pany was  organized  and  the  sale  made  to  them,  they  complying  with 
all  the  terms  and  conditions  required  by  this  act. 
.  On  November  27, 1856,  the  directors  of  the  Fox  and  Wisconsin  Biver 
Canal  Company  passed  resolutions  providing  for  the  execution  of  the 
trust  deed  authorized  by  act  hereinbefore  referred  to,  for  the  purpose, 
as  is  recited,  of  raising  fiinds  for  the  construction,  enlargement,  and 
completion  of  the  worlu  of  improvement,  as  required  by  the  act  of  the 
legislature  of  the  State  of  Wisconsin  passed  Octob^  3,  1856,  and 
accepted  by  the  company. 

On  December  1,  1856,  the  trust  deed  was  executed  to  Alexander 
Mitchell,  of  Milwaukee,  in  the  State  of  Wisconsin,  and  Charles  Butler, 
and  Alexander  Spalding,  of  the  city  of  New  York,  in  the  State  of  New 
York,  as  trustees;  Erastus  Corning  as  president  of  the  company,  party 
of  the  first  part,  and  the  said  trustees  in  person  signing  the  same;  and 
all  attested  by  the  secretary  of  the  company,  under  its  seal. 

And  afterwards,  on  the  12th  day  of  December,  1856,  Coles  Bashford, 
as  governor  of  Wisconsin,  under  the  seal  of  the  State,  certified  that 
the  deed  was  executed  witnin  the  time  required  by  the  act  of  October 
3, 1856,  and  is  in  conformity  to  the  act 

In  July,  1862,  the  governor  of  Wisconsin  appointed  Moses  M.  Davis 
as  trustee,  vice  Alexander  Mitchell,  resigned,  which  appointment  was 
duly  ratified. 

On  the  14th  of  September,  1863,  the  trustees  under  such  trust  deed 
filed  their  bill  of  complaint  in  the  circuit  court  of  Fond  du  Lac  County, 
Wis.,  for  the  foreclosure  of  the  trust  deed  and  sale  of  all  the  property 
thereunder,  wherein  the  Fox  and  Wisconsin  Improvement  Company 
and  Isaac  Seymour  and  Abraham  B.  Clark,  as  mortgagees,  in  a  mort- 
gage dated  August  1, 1853,  were  made  parties  defendant.  All  parties 
to  the  bill  answered,  and  submitted  their  rights  to  the  court,  and  such 
proceedings  were  had  in  such  court  that  on  the  4th  day  of  February, 
1864,  a  judgment  of  foreclosure  of  the  trust  deed  and  mortgage  and  for 
sale  was  entered. 

The  proceedings  in  such  case  are  very  long  and  intricate,  and  are,  in 
fact,  not  material,  except  as  giving  an  outline  of  the  history  of  the  transi- 
tion from  one  company  to  the  other,  it  being  conceded  that  in  all 
respects  the  proceedings,  including  sale  and  confirmation  and  convey- 
ance thereunder,  were  regular  and  approved  and  confirmed  by  a  court 
of  competent  jurisdiction. 
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On  the  15th  day  of  Augnst,  1866,  there  was  filed  in  the  office  of  the 
secretary  of  state  of  Wisconsin,  under  chapter  289  of  the  laws  of  1861, 
articles  of  association  signed  by  Samuel  Marsh,  Erastus  Oorning, 
Horatio  Seymour,  John  MaGee,  Edward  G.  Delevan,  William  B.  Ogden, 
John  Oatlin,  Daniel  Wells,  jr.,  and  Andrew  O.  Bunninger,  certifying 
tbemselves  to  be  the  joint  purchasers  of  the  lands,  water  powers,  works 
of  improvement,  and  other  property  of  the  Fox  and  Wisconsin  Improve- 
ment Company,  at  the  sale  thereof  made  at  Appleton,  in  the  State  of 
Wisconsin,  on  the  1st  and  following  days  of  February,  in  the  year  of 
our  Lord  1866,  by  Gharles  Butler,  Alexander  Spalding,  and  Moses  M. 
Davis,  trustees  of  the  Fox  and  Wisconsin  Improvement  Company, 
pursuant  to  an  act  to  secure  the  enlargement  and  immediate  completion 
of  the  improvement  of  the  Fox  and  Wisconsin  rivers,  and  the  payment 
of  scrip  and  other  evidences  of  indebtedness  issued  by  the  State  on 
arccount  of  the  same,  and  for  the  protection  of  the  settlers  on  the  even 
sections,  approved  October  3, 1856,  and  under  the  powers  contained  in 
said  act,  or  in  the  deed  of  trust  executed  by  said  company  pursuant  to 
said  act,  and  under  and  pursuant  to  the  judgment  or  order  of  the  cir- 
cuit court  for  the  county  of  Fond  du  Lac,  made  on  the  4th  day  of  Feb- 
ruary, A.  D.  1864,  in  a  certain  action  therein  pending,  wherein  the  said 
trustees  were  plaintiffs  and  the  said  company  and  Abraham  B.jQlark, 
sole  surviving  mortgagee  in  trust,  were  defendants. 
And  further  certifying: 

The  acceptance  by  the  said  purchasers  of  the  rights,  powers,  priyilegeS;  franchises, 
capacities,  immunities,  and  exemptions  granted  and  conferred  under  and  by  an  act 
of  the  legislature  of  the  State  of  Wisconsin  approved  April  18;  1861,  and  the  acts 
amendatory  thereof. 

And  further  certifying: 

That  in  pursuance  of  the  rights,  powers,  and  privileges  conferred  as  aforesaid,  we 
have  united  and  formed,  and  ao  hereby  unite  and  form,  ourselves  into  a  corporation, 
under  and  by  the  name  and  style  of  the  **  Green  Bay  and  Mississippi  Canal  Com- 
pany," for  we  purposes  expressed  in,  and  with  the  riehts,  powers,  privileges, 
xranchises,  capacities,  immunities,  and  exemptions  conferred  by,  the  said  last- 
mentioned  act  and  acts.  The  capital  stock  of  the  corporation  so  formed  to  be 
31,000,000,  divided  into  10,000  shares  of  $100  each;  that  the  number  of  directors  of 
Buoh  cornoration  shall  be  nine,  and  that  the  names  of  such  directors  for  the  first 
year,  ana  until  their  successors  shall  be  elected  and  qualified,  are  as  follows: 
Samuel  Marsh,  Erastus  Coming,  Horatio  Seymour,  John  MaGee,  Edward  C. 
Delevan,  John  Catlin,  Erastus  Coming,  jr.,  George  G.  MaGee,  and  John  S.  Delevan. 

And  reciting  a  request  to  the  trustees  and  referees  making  the  sale: 

To  convey  to  such  corporation  so  formed  aU  the  lands,  water  powers>  franchises, 
and  pronertjT  sold  and  struck  off  to  their  agents  and  representatives  at  such  sale  as 
aforesaid,  beine  aU  the  lands,  water  powers,  franchises,  and  property  sold  and  struck 
off  to  their  said  agents  and  representatives  as  such  at  the  sale  aforesaid,  being  aU 
the  lands,  water  powers,  francnises,  and  property  acquired  by  or  for  the  undersigned 
at  such  sale. 

And  also  reciting  that  the  trustees  have  submitted  such  request  to 
the  circuit  courts  and,  by  order  of  the  court  confirming  said  sale,  have 
been  authorized  to  convey  the  same  in  manuer  aforesaid. 

These  articles  were  acknowledged,  and,  with  the  schedules  and 
exhibits  therein  referred  to,  are  recorded  in  the  record  of  the  joint 
stock  companies  in  the  office  of  the  secretary  of  state  of  Wisconsin, 
on  the  15th  of  August,  1866,  on  pages  208-216. 

And  in  pursuance  of  the  order  oonflrming  such  sale,  and  directing  a 
deed  thereof,  made  by  the  circuit  court  in  Fond  du  Lac  County  as 
aforesaid,  the  trustees  named  did,  on  the  18th  day  of  August,  1866, 
make  a  deed  to  the  Green  Bay  and  Mississippi  Canal  Company,  whereby 
the  said  trustees  did  grant,  bargain,  sell,  etc.,  to  the  Green  Bay  and 
Missifisippi  Canal  Company,  its  successors,  etc,  all  and  singular  the 
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following  described  property,  etc.,  and  the  right,  title,  interest,  etc, 
which  the  parties  of  the  first  part,  or  either  of  them,  as  sach  tmstees, 
referees,  and  mortgagees,  in  trust,  liave,  of,  in,  and  to  the  same,  wlxich 
are  described  as  follows,  to  wit: 

The  works  of  improvomeni  known  as  the  ''Fox  and  Wisconsin  Riyer  impro-ve- 
ment/'  together  with  all  and  sinffalar  the  lif  hts  of  wav,  dams,  looks,  canals,  3Jid 
other  appurtenances  of  said  works;  the  riffht  of  receiving  tolls  and  rents  for  ssune, 
and  all  the  priyileges  of  said  works,  and  au  other  rights,  powers,  and  prinlegee  by 
the  State  of  Wisconsin  granted  to  and  vested  in  the  Fox  and  Wisconsin  Improve- 
ment Company,  and  its  trnstees,  or  either,  under  and  by  virtue  of  the  several  acts 
of  the  legislature  of  the  State  of  Wisconsin  in  relation  thereto,  approved  July  S, 
1853.  March  31,  1855,  and  October  3, 1856,  and  the  acts  amendatory  thereof  and  pro- 
ceedings thereunder,  to  which  several  acts  of  the  legislature  and  the  trust  deed  and 
mortgage  referred  to  in  the  Judgment  under  which  the  aforesaid  sale  was  made, 
reference  is  hereby  made  for  a  fhller  and  more  particular  description  of  said  works 
of  improvement,  nghts,  powers,  privileges,  etc.    •    •    • 

Also,  all  other  corporate  rights,  privileges,  franchises,  powers,  and  property,  real 
and  personal,  vested  in  and  belonging  to  said  company,  its  trustees,  or  botn,  forming 
a  part  of  or  in  any  way  connected  with  said  improvement,  of  whatever  name  or 
nature,  and  from  whatever  source  derived,  and  all  appurtenances  thereunto  apper- 
taining, including  and  together  witA  M  $trip$  or  parceU  of  land  adjetoent  to  maid 
improvement,  or  tKe  water  vowen  oreated  ikereby,  foith  tuck  exoeptione  Herefrom  as  are 
hereafter  stated,  w\%ok  said  strips  of  land  are  hereqfter  more  partumlarljf  referred  to;  and 
also,  all  rights,  titles,  and  interest  in  and  to  lands  or  other  property  acquired  with  reference 
to  said  improvement  and  water  powers,  through  leases  ana  agreements  of  all  hinds. 

The  following  is  a  reference  to  the  strips  and  parcels  of  land  ac^'acent 
to  said  improvement  and  water  powers  above  referred  to  and  hereby 
conveyed;  and  also  to  the  seversd  deeds  of  conveyance  of  the  same  to 
said  company,  or  its  trustees,  or  both,  to  which  said  deeds  reference  is 
made  for  a  more  complete  description  than  is  herein  given: 

1.  About  10.2  acres  of  land  on  the  north  half  (i)  of  section  number  thirty-five  (35), 
in  township  number  twentv-one  (21)  north,  of  ranffe  seventeen  (17)  east,  in  the  county 
of  Outagamie  and  State  of  Wisconsin,  lying  on  the  south  side  of  the  Fox  River  and 
west  of  the  plank  road,  of  which  7.3  acres  are  north,  and  2.9  acres  south  of  the  canal, 
subject  to  leases  to  Dunn  St,  Brewster  of  a  part  thereof  in  connection  with  the  water 
power.  For  a  more  perfect  description  of  said  premises  reference  is  made  to  a  deed 
of  the  same  from  Morgan  L.  Martin  and  wife  to  the  president  and  directors  of  the 
Fox  and  Wisconsin  Improvement  Company,  dated  July  10,  A.  D.  1855,  and  recorded 
in  the  office  of  the  register  of  deeds  for  said  Outagamie  County,  in  volume  7  of  deeds, 
on  page  488. 

2.  About  six  (6)  acres  on  the  south  side  of  the  canal  at  Little  Chute,  in  lot  number 
one  (1),  in  section  number  twenty-one  (21),  township  number  twenty-one  (21)  north, 
of  range  number  eighteen  (18)  east,  in  said  county  of  Outagamie.  For  a  more  per- 
fect description  of  said  premises  reference  is  hereby  made  to  a  deed  of  the  same  nom 
Morgan  L.  Martin  and  wife  to  the  president  and  directors  of  the  Fox  and  Wisconsin 
Improvement  Company,  dated  July  10^  1855,  and  recorded  in  the  office  of  the  register 
of  deeds  for  said  Outagamie  County,  in  volume  7  of  deeds,  on  page  488. 

3.  The  ''Little  Chute  Islands,''  so  called,  for  a  more  perfect  description  of  which 
reference  is  made  to  the  deed  from  Morgan  L.  Martin  and  wife  to  the  president  and 
directors  of  the  Fox  and  Wisconsin  Improvement  Company,  dated  Jul^  10, 1855,  and 
recorded  in  the  office  of  the  register  of  deeds  for  Outagamie  County,  in  volume  7  of 
deeds,  on  page  488;  and  also  to  the  deed  from  Frederick  J.  Packard  to  J.  F.  Seymour, 
president,  etc. 

i.  About  six  (6)  acres  on  the  south  side  of  the  canal  at  Little  Chute,  in  lot  numbei 
four  (4)  of  section  number  twenty -two  (22),  township  number  twenty-one  (21)  north, 
of  range  number  eighteen  (18)  east,  in  said  county  of  Outagamie.  For  a  more  per- 
fect description,  reference  is  made  to  the  deed  from  Theodore  Conkey  and  wife  to  the 
5 resident  and  directors  of  the  Fox  and  Wisconsin  Improvement  Company,  dated 
uly  19,  A.  D.  1855,  and  recorded  in  the  office  of  the  register  of  deeds  for  said  connty, 
in  volume  5  of  deeds,  on  pages  557  and  558. 

5.  About  7i  acres  on  the  south  side  of  canaL  or  between  canal  and  river,  at  Kan- 
kauna,  in  or  about  private  claim  number  one,  for  a  more  perfect  description  of  which 
reference  is  made  to  the  deeds  from  M.  J.  Mead  to  the  president  and  directors  of  the 
Fox  and  Wisconsin  Improvement  Company^  dated  Aug.  14, 1855,  and  recorded  in  the 
office  of  the  register  of  deeds  for  Outagamie  County,  in  volume  6  of  deeds,  on  pages 
30-31,  and  from  G.  W.  Law  and  wife  to  the  same,  dated  Aug.  28,  A.  D.  1856,  and 
recorded  in  said  volume  6  of  deeds,  on  pages  36-37. 
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6.  Abont  153.98  acres  of  land  at  Rapide  OroohO;  being  the  south  half  (i)  of  the 
xiortheast  quarter  (i),  and  lots  four  (4)  and  fiye  (6)  in  section  number  four  (4),  town- 
sliip  number  twenty-one  (21),  rang^  number  nineteen  (19)  east^  in  said  coun^  of 
Ontaeamie.  For  a  more  perfect  description  of  same,  reference  is  made  to  the  deed 
£rom  Morgan  L.  Martin  and  wife  to  the  president  and  directors  of  the  Fox  and  Wis- 
consin Improvement  Companv,  and  recorded  in  volume  9  of  deeds,  page  387,  in  tib^ 
register  of  deed's  office  for  said  county. 

7.  Two  lots,  to  wit,  one-half  acre  of  land  adjoining  the  lower  lock  in  the  canal  at 
Kaukauna,  and  one-half  acre  adjoining  the  lock  next  above  the  lower  one  aforesaid, 
^which  said  lots  are  laid  out  in  a  s<iuare  form  in  the  county  of  Outagamie  and  State 
of  Wisconsin.  For  a  fUll  description  of  said  lots,  reference  is  made  to  the  deed  from 
Morgan  L.  Martin  and  wife  to  the  president  and  directors  of  the  Fox  and  Wisconsin 
Improvement  Company,  dated  Julv  14,  A.  D.  1865.  and  recorded  in  the  office  of  the 
register  of  deeds  for  said  county,  in  volume  9  of  deeds,  on  page  428. 

8.  All  that  part  of  lot  number  four  (4)  in  section  number  twenty-one  (21),  town 
twenty-one  (21),  in  range  number  eighteen  (18)  east,  in  the  county  of  Outagamie  and 
State  of  Wisconsin,  lying  south  of  tne  center  line  of  the  canal  upon  said  lot;  also, 
one-quarter  of  an  acre  Iving  on  the  north  side  of  said  canal,  particularly  described 
in  the  deed  from  Paul  Thibeau  to  the  Fox  and  Wisconsin  Improvement  Company, 
dated  April  17, 1854,  and  recorded  in  the  office  of  the  register  of  deeds  for  said  county, 
in  volume  4  of  deeds,  on  pages  343-344,  to  which  reference  is  hereby  made ;  also,  a 
strip  of  land  two  rods  in  width,  fully  described  in  said  deed  from  Thibeau,  together 
with  all  other  rights  and  privileges  described  and  mentioned  in  said  deed. 

9.  About  82.60  acres  of  land,  situate  in  the  county  of  Brown  and  State  of  Wisconsin, 
known  and  described  as  lot  number  five  (5),  in  section  number  eighteen  (18),  in  town- 
ship number  twenty-two  (22)  north  of  range  number  twenty  ^20)  east,  as  described 
in  a  certain  deed  from  Morgan  L.  Martin  and  wife  to  the  president  and  directors  of 
the  Fox  and  Wisconsin  Improvement  Company,  dated  July  10, 1855,  and  recorded  in 
the  office  of  the  register  of  deeds  of  the  aforesaid  Brown  County,  in  volume  S  of 
deeds,  on  page  168,  to  which  said  deed  reference  is  hereby  made. 

10.  About  51.35  acres  of  land  in  the  county  of  Brown  and  State  of  Wisconsin, 
known  as  lot  number  four  (4),  in  section  number  eighteen  (18),  township  number 
twenty-two  (22)  north,  of  range  number  twen^  (20)  east,  situate  on  the  east  side  of 
the  Fox  River,  and  described  in  a  contraot  for  deed  between  the  president  and 
directors  of  the  Fox  and  Wisconsin  Improvement  Company  and  the  heirs  and  devisees 
of  Robert  Campbell,  deceased. 

11.  Also,  certain  piece  and  lots  of  land  at  or  near  the  village  of  Montello,  in  the 
county  of  Marquette,  which  was  acquired  and  is  now  owned  by  the  Fox  and  Wis- 
consin River  Improvement  Company  and  its  trustees,  or  either,  being  all  the  real 
estate  now  held  and  owned  bv  said  company  or  its  trusteea  at  or  near  the  place. 

12.  Also,  each  and  every  other  piece  or  parcel  of  land  or  strips  of  land  adjacent 
to  said  improvement  or  water  powers,  ana  used  for  the  same,  or  valued  in  connec- 
tion therewith,  belonging  to  said  Fox  and  Wisconsin  Improvement  Company,  its 
trustees,  or  both,  whether  included  in  the  above  schedule  or  otherwise  (if  any  such). 
Also,  all  the  rights  of  way  across  or  upon  the  lands  of  others  belonging  to  said  com- 
pany, and  its  &ustees,  and  all  or  either,  and  all  rights  of  flowage  upon  the  lands  of 
others,  whether  acquired  by  grant,  purchase,  prosecution,  or  otherwise. 

The  foregoing  strips  or  parcels  of  land  are  conveyed  subject  to  all  the  leases  of 
water  powers  heretofore  made  by  the  said  companjr  or  its  trustees,  in  any  manner 
affecting  the  same,  and  all  portions  of  the  same  which  have  been  heretofore  sold  in 
connection  with  water  powers,  if  any  such,  are  hereby  excepted* 

SBOOND. 

All  of  the  water  powers  oreated  by  and  upon  the  line  of,  or  connected  with,  the 
work  of  the  Fox  and  Wisconsin  River  improvement  was  called,  at  whatever  points 
located  and  wherever  situated,  estimatea  to  be  upon  the  lower  Fox  River  line, 
exclusive  of  that  at  Meufwha  and  Neenah,  at  least  ^,788  horsepower.  No  estimates 
have  been  made  of  the  amount  at  other  points,  or  elsewhere  upon  the  line  of  said 
improvement,  together  with  any  and  all  strips  or  parcels  of  land  contiguous  to  and 
of  a  special  use  in  connection  with  said  water  powers  owned  by  the  Fox  and  Wis- 
consin Improvement  Companv,  and  its  trustees  or  either,  together  i^th  all  reversions, 
remainders,  etc.,  excepting  therefrom  all  water  powers  heretofore  sold,  if  any  such, 
and  subject  to  all  leases  and  agreements  heretofore  made  by  said  company  and  its 
trustees,  or  either,  now  outstuidlng  and  legally  binding  upon  them,  or  either  of 
them.    •    •    • 

Which  deed  containing  the  above  grants  and  conveyance  was  properly 
executed  and  acknowledged  by  the  trustees  and  mortgagee,  and  folly 
complete  for  record  on  tibe  20th  day  of  September,  A.  D.  1866,  when 
the  same  waa  delivered.  ,,g,^^,  ,^  L^OOgle 
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All  of  the  granting  part  in  said  deed  which  is  material  or  important 
to  the  qaestions  involved  in  this  report  are  hereinbefore  set  out. 

The  Oreen  Bay  and  Mississippi  Oanal  Oompany  entered  into  the  ogcu- 
pation  and  possession  of  the  property  so  conveyed,  including  the  irater 
powers  and  flratnchises  under  the  said  deed,  bnt  soon  came  to  the  con- 
clusion that  there  was  a  load  of  debt  and  liability  hanging  over  the 
work  which  made  its  fiiture  not  quite  so  rosy  as  it  seemed  before  having* 
actual  contact  with  the  situation.  There  were  many  acres  of  valuable 
land  belonging  to  tlie  company  which  it  was  desirable  to  keep.  There 
were  many  claims,  amounting  to  hundreds  of  thousands  of  dollars,  for 
damages  by  reason  of  fiowage  that  seemed  a  burden  too  great  to  be 
borne. 

The  expense  of  keeping  and  maintaining  the  dams  and  improvement 
would  largely  reduce,  if  not  equal,  any  proiit  to  be  derived  from   the 
rental  or  use  of  water  power,  and  so  there  appears  in  the  legislation  by 
the  Congress  of  the  United  States,  as  early  as  July,  1870,  an   act 
entitled  '^An  act  for  the  improvement  of  the  water  communication 
between  the  Mississippi  Biver  and  Lake  Michigan,  by  the  Wisconsin 
and  Fox  rivers,'^  approved  July  7, 1870,  which  act  was  the  preliminary 
step  in  relieving  the  Green  Bay  and  Mississippi  Canal  Oompany  of  its 
burdens  growing  out  of  its  voluntary  purchase  of  the  rights,  franchises, 
and  property  of  the  Fox  and  Wisconsin  Improvement  Company,  with 
which  the  United  States  had  had  nothing  to  do,  except  the  making  of 
the  munificent  donation  to  enable  the  State  to  make  the  proposed  and 
desired  improvement,  and  of  which  the  said   canal  company  was 
measurably  a  beneficiary. 

The  language  of  the  act  is  in  some  sense  peculiar,  and  the  peculiarity 
should  be  especially  noted,  because  of  its  apparent  assumption  of  wrong, 
done  to  the  company  by  the  Government,  and  upon  that  assumption  is 
based  in  a  degree  the  act,  in  order  to  make  amends  for  the  wrongs  so 
perpetrated.  This  is  well  to  be  kept  always  in  mind,  when  the  claims 
of  the  company  under  its  deed  are  the  subject  of  construction.  By 
the  terms  of  the  act — 

The  Secretary  of  War  Ib  authorised  to  adopL  for  the  improTement  of  the  naviga- 
tion of  the  WiBconsIn  Riyer,  snoh  plan  as  may  oe  recommended  by  the  Chief  of  the 
Bureau  of  Engineers.  •  •  •  The  Secretsury  aforesaid  is  hereby  authorized  to 
ascertain  at  any  time  he  shall  deem  proper,  within  three  years  from  the  passage  of 
this  act;  the  sum  which  injtuiiee  ought  to  hevaitl  to  the  Oroen  Bay  and  Mi99i$$ippi  Canal 
Company,  a  corporation  exieting  under  the  law$  of  Wieooniin,  m  an  equivalent  for  the 
iranefer  of  all  and  eingular  ite  property  and  rights  of  property  in  and  to  the  line  of  water 
communication  between  the  Wisconein  Biver  aforesaid  and  the  mouth  of  ihe  Fox  Bircr, 
including  its  locks,  dams,  canals,  amd  franchises,  or  so  much  of  Ike  same  as  shaU  in  the 
judgment  of  said  Secretary  he  needed, 

(Note. — ^The  yalnable  donation  of  the  United  States  lands  remaining  unsold  is 
omitted  iVom  consideration  in  the  doing  of  the  act  (styled  an  act  of  Justice),  and  to 
that  end  is  authorized  to  join  with  said  oompany  in  appointing  a  Board  of  disinter- 
ested and  impartial  arbitrators^  "  one  of  whom  shall  be  selected  by  the  SecretarT 
aforesaid,  another  by  said  company,  and  the  third  by  the  two  arbitrators  so  selected. 
The  Secretary  aforesaid  is  authorized  to  employ  a  competent  asent  or  attorney  to 
represent  the  interests  of  the  United  States  upon  the  uearine  before  said  Board, 
provided  that,  in  making  their  award,  the  said  arbitrators  shall  take  into  considers- 
tion  the  amount  of  moneyrealized  from  the  sale  of  the  lands  heretofore  granted  by 
Congress  to  the  State  of  Wisconsin  to  aid  in  the  construction  of  said  water  commu- 
nication, which  amount  shall  be  deducted  from  the  actual  sale  thereof,  as  found  by 
said  arbitrators/') 

This  is  a  most  gracious  way  of  glossing  over  a  purpose  to  induce  the 
United  States  to  assume  and  pay  the  debts  and  liabilities  of  an  insol- 
vent corporation  that  can  be  found  anywhere  upon  the  statute  book. 
It  is  done  so  cleverly  as  not  to  shock  the  sense  of  propriety  of  any 
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bucolic  representative;  and  its  aaccess  as  an  appeal  from  iivjored  dti- 
zens  who  bad  made  a  mistake  in  investing  their  money  was  a  foregone 
conclusion  to  all  who  know  the  slight  pretext  that  iumishes  an  excuse 
for  dealing  with  the  rights  and  interests  of  the  public  by  means  and 
methods  that  would  be  scouted  at  in  the  transactions  of  private  busi- 
ness. It  can  not  even  be  surmised,  it  would  seem,  what  on  earth  there 
was  to  arbitrate  between  the  United  States  and  a  corporation  that  it 
never  had  anything  to  do  with,  and  between  whom  no  difficulties  had 
arisen  and  no  claims  or  pretended  claims  had  sprung  up. 

Section  3  of  said  act  provides  for  the  filing  of  an  agreement,  in  writ- 
i"gi  by  the  company,  to  convey  to  the  United  States  the  property  and 
franchise  mentionea  in  the  second  section,  upon  terms  awarded  by  arbi- 
trators, and  made  it  the  duty  of  the  Secretary  of  War  to  transmit  a  copy 
of  the  report  of  the  arbitrators,  upon  which  Oongress  at  its  then  present 
session  might  elect  to  take  the  property  and  make  an  appropriation  to 
pay  the  amount  awarded,  with  the  proviso  that  if  the  Secretary  of  War 
shall  not  transmit  to  Congress  a  copy  of  the  report  of  the  arbitrators 
sixty  days  before  the  close  of  the  session  Congress  may,  at  its  next 
session,  make  such  election  and  appropriation. 

Section  4  gives  to  the  United  States,  tor  the  benefit  of  the  public 
Treasury,  all  the  tolls  and  revenues  derived  from  the  improvement,  after 
paying  the  current  expenses  of  operating  and  keeping  the  same  in 
repair. 

Section  5  requires  the  Secretary  of  War  to  report  annual  progress  in 
the  completion  of  the  improvements,  the  amount  expended  thereon,  and 
the  amount  of  revenue  derived  therefrom. 

This  act  would  seem  to  be  but  the  beginning  of  the  end,  contrived  by 
somebody  to  drive  an  entering  wedge  into  the  Treasury  of  the  United 
States  for  the  benefit  of  private  interests,  under  cover  of  a  pretense  ot 
public  good. 

The  construction  of  the  act  last  referred  to  in  nowise  was  intended 
on  the  part  of  the  United  States  to  cover  the  large  claim  for  damages 
which  had  been  occasioned  by  the  company  in  the  construction  of  the 
so-called  Fox  iand  Wisconsin  Biver  improvement,  and  it  does  not  seem 
to  have  been  in  the  contemplation  at  all  of  the  Congress  who  passed 
the  act. 

The  Attomey-Oeneral  of  the  United  States,  in  an  official  letter  dated 
November  10, 1875,  to  his  special  assistant  at  Fond  du  Lac,  Wis.,  on  the 
subject  of  claims  for  damages  then  made  against  the  Government  by 
reason  of  fiowage,  says: 

My  investigations  haye  led  me  to  the  conclasion  that  there  was  no  understanding 
or  agreement  between  the  Green  Bay  and  Mississippi  Canal  Company  and  the  United 
States,  at  the  time  of  the  purchase  by  the  latter,  snoh  as  that  suggested  in  the 
petition.    *    •    • 

He  then  recites  and  considers  the  acts  of  Congress  leading  to  the 
purchase,  and  the  acts  of  Oongress  subsequent  to  the  purchase,  and 
reiterates: 

There  is  no  ground  whateyer,  either  in  the  prooeeding  of  the  arbitrators,  the 
action  of  the  Secretary  of  War,  the  legislation  of  Congress  hereinbefore  referred  to, 
or  in  the  instrument  by  which  the  transfer  of  the  property  was  made,  for  alleging 
an  understanding  or  agreement  on  the  part  of  the  United  States  at  the  time  of  the 
purchase  to  assume  the  payment  of  damages  for  flowage  for  which  the  said  company 
was  then  liable. 

And  in  the  same  letter  he  gives  some  data  to  show  how  much  money 
had  been  appropriated  from  the  Treasury  from  the  time  of  the  passage 
of  the  last  act  referred  to  up  to  November,  1876.    I  refer  to  it  as  fiir- 
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nlsliing  very  useful  information  in  considering  the  question,  if  it  ever 
should  be  considered,  whether  the  public  reoeived  any  such  benefit  from 
the  works  as  will  warrant  a  continuance  of  any  further  expenditure: 

Pnrohase  money  paid  to  the  company $145,000 

March  3,  1873 300.000 

June  23, 1874 300,000 

This  latter  appropriation  in  the  act  of  June  23, 1874,  volume  18  of 
Statutes  of  the  United  States^  page  237,  contains  the  following  lan- 
guage providing  that — 

Not  exceeding  $25,000  of  the  above  maybe  nsed  for  the  purchase  of  snch  real  estate 
ae  may  be  reqaiied  for  right  of  way  or  for  flowing,  in  the  completion  of  the  Fox  and 
Wisconsin  Improvement  Company. 

The  extension  of  the  liability  of  the  United  States  to  damages  sus- 
tained by  flowage  here  frst  crops  out,  and  the  step  toward  it  is  soft  and 
velvety^  worthy  of  the  genius  that  drafted  the  original  act  providing 
for  purchase. 

By  the  act  of  March  3, 1875,  there  was  an  appropriation  of  $500,000, 
and  in  another  act  passed  the  same  day  the  ground  so  elegantly  pre- 
pared for  the  advance  was  occupied  and  an  act  passed  with  following 
provision : 

In  case  any  of  the  lands  or  other  property  is  now  or  shall  be  flowed  or  injared  by 
means  of  any  part  of  the  works  or  said  improvement  heretofore  or  hereafter  con- 
strncted,  for  wnioh  compensation  is  now  or  shall  become  legally  owing,  and  in  the 
opinion  of  the  officer  in  charge  it  is  not  prudent  that  the  dam  or  dams  be  lowered, 
the  amount  of  such  compensation  may  be  ascertained  in  like  manner. 

The  act  further  provides  for  the  Department  of  Justice  representing 
the  interests  of  the  United  States  in  legal  proceedings,  and  provides 
furthermore — 

That  a  portion  of  the  appropriation  made  for  the  further  prosecution  of  the 
improvement  aforesaid,  not  exceeding  in  amount  $25,000,  may  be  applied  in  payment 
for  the  propei'ty  and  rights  taken  and  used  as  aforesaid. 

By  this  act  the  liabilities  were  completely  saddled  upon  the  United 
States,  irrespective  of  whatever  tbey  might  amount  to,  and  the  paltry- 
sum  of  $25,000  was  stated  in  the  act  as  if  to  carry  the  impression  that 
that  would  cover  the  amount  of  liability  assumed,  and  not  to  awaken 
opposition,  and  thus  not  to  arouse  opposition  from  economists  in  the 
Congress.  The  aggregate  of  the  claims  under  this'  provision  allowed 
and  paid  it  is  not  possible  for  me  from  any  data  that  I  have  to  state 
in  full,  but  from  my  own  personal  knowledge  they  reach  at  least  a 
quarter  of  a  million,  and  in  my  judgment  largely  exceed  that  amount, 
and  were  only  checked  by  an  act  of  Congress  cutting  tbem  off. 

The  appropriations  for  the  so-called  improvement  have  been  made  in 
each  appropriation  bill  for  the  improvement  of  rivers  and  harbors  from 
1875,  the  date  of  tbe  last  appropriation  given,  up  to  the  present  time, 
but  not  so  largely  in  amount,  and  will  continue  to  be  made  so  long  as 
we  have  a  Government,  unless  the  diminutive  character  of  any  possible 
public  benefit  growing  out  of  a  continuance  of  the  work  shall  impress 
the  legislative  conscience  and  cut  off  appropriations  for  works  which, 
when  completed,  do  little  less  than  increase  and  benefit  water  powers 
belonging  to  private  interests. 

Under  the  act  of  Congress  referred  to,  entitled  "An  act  for  the 
improvement  of  the  water  communication  between  the  Mississippi 
Eiver  and  Lake  Michigan  by  the  Wisconsin  and  Fox  rivers,"  approved 
July  7j  1870,  arbitrators  were  appointed  to  act  in  accordance  with  the 
provisions  thereof,  and  entered  upon  their  duties  and  made,  as  therein 
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directed,  a  report,  so  much  of  which  as  is  essential  in  the  consideration 
of  the  deed  from  the  Mississippi  Oanal  Company  to  the  United  States 
is  as  follows: 

REPORT  OF  ARBITRATORS. 

•  ••«••• 

What  is  meant  by  the  Bnm  which  ought  in  jnstice  to  be  paid,  mentioned  in  the 
body  of  the  section^  and  the  actual  value,  mentioned  in  the  proyiso,  from  which  the 
not  proceeds  of  the  lands  granted  are  to  be  deducted?  Actual  value  to  whomf 
Value  for  what  purpose?    These  questions  are  not  entirely  free  from  doubt. 

If  considered  as  a  pecuniary  investment,  in  its  present  condition  the  property  is 
of  little  actual  value  to  the  canal  company  or  to  any  other  party.  It  pays  but  little 
revenue.    Its  revenues  do  not,  in  fact,  pay  expenses  and  repairs.    * 

While  it  may  be  of  very  great  value  to  the  State,  it  has  been  for  many  years  a 
Bource  of  expense  to  its  proprietors.  As  a  water  channel  it  has  aud  can  have  no 
value,  there»)re.  except  in  the  future,  by  becoming  a  part  of  a  great  through  water 
route  between  tne  Mississippi  River  and  Lake  Michigan,  a  route,  if  once  completed, 
of  incalculable  value  to  the  people  of  all  the  States,  East  and  West. 

And  it  is  in  view  of  the  fact  that  Conj^ress  may  determine  to  take  hold  of  that 
work  as  of  national  importance  that  this  Board  is  called  upon  to  act  and  determine 
its  value.  If  Congress  elects  to  take  the  improvement  company^  it  is  for  the  pur- 
pose of  making  it  a  part  of  that  through  route,  and  for  that  purpose  only. 

Alter  hearing  the  parties  and  considering  this  question  m  all  its  bearing,  the 
Board  are  of  the  opinion  that  the  true  question  to  determine  is.  What  is  the  vsQue  of 
the  improvement  to  the  Government  when  taken  for  the  purpose  of  making  the 
same  a  part  of  a  through  route  from  Lake  Michigan  to  the  Mississippi  River? 

Congress,  of  course,  does  not  desire  to  take  it  as  a  money  investment,  but  to  make 
it  apart  oi  a  national  highway  of  commerce;  and,  therefore,  it  would  seem  to  be 
worth  as  much  as  it  would  cost  to  build  such  works  at  the  present  time,  deducting 
a  reasonable  sum  for  depreciation  by  wear  and  decay.    •    •    • 

In  this  view  of  the  case  the  Board  have  arrived  at  a  determination  of  this  question 
after  long  conference  and  balancing  of  opinion  upon  the  question  of  value,  costs,  and 
depreciation,  and  have  agreed  to  report  that  they  find  a  value  for  the  purpose  above 
mentioned  of  all  and  singular  the  property  and  rights  of  property  of  the  Green  Bay 
and  Mi8sis8i])pi  Canal  Company  in  and  to  the  line  of  water  communioation  between 
the  Wisconsin  River  and  the  mouth  of  the  Fox  River,  including  its  locks,  dams, 
canals,  and  franchises,  and  including  as  fixtures  attending  the  operation  and  repair 
of  the  same  the  dredge  boats,  dump  soows,  and  all  other  articles  of  personal  property 
mentioned  in  the  list  of  personal  property  annexed  to  the  testimony  of  B.  B.  Stevens, 
esq.,  in  the  appendix  thereto,  to  be  $1,048,070;  and  that  the  amount  of  money  real- 
ized from  the  sale  of  lands  heretofore  granted  by  Congress  to  the  State  of  Wisconsin . 
to  aid  in  the  construction  of  said  water  communioation,  to  be  deducted  from  such 
value,  $723,070,  leaving  a  balance  of  $325,000  to  be  paid  to  the  Green  Bay  and  Mis- 
sissippi Canal  Company. 

And  whereas,  under  the  said  act  the  Secretary  of  War  may,  in  his  judgment^  decide 
that  such  personal  property  may  not  be  needed,  and  that  a  part  of  the  francoises  of 
the  canal  company,  to  wit,  the  water  powers  created  by  the  dams  and  by  the  use  of 
the  surplus  waters  not  required  for  the  purposes  of  navigation,  are  not  needed,  and 
in  order  to  enable  said  Secretary  to  pass  judgment  upon  these  questions,  this  Board 
have  thought  proper  to  appraise  the  value  thereof  respectively.  They  estimate  and 
appraise  the  value  of  sucn  water  powers  and  locks  necessary  to  the  enjoyment  of  the 
same,  subject  to  all  rights  to  use  the  water  for  all  purposes  of  navigation,  as  the  same 
is  reserved  in  all  leases  made  by  said  company,  and  subject  also  to  all  leases,  grants, 
and  assignments  made  by  said  company,  at  the  sum  of  $140,000,  which  said  sum  is  to 
be  deducted  i^om  the  said  sum  of  $325,000  in  case  the  said  Secretary  or  Congress 
shall  determine  that  the  said  water  powers  are  not  needed  for  public  use. 

They  also  estimate  and  appraise  the  said  dredge  boats  and  other  personal  property 
mentioned  in  said  list  at  the  sum  of  $40,000,  which  said  sum  is  to  be  deducted  from 
said  sum  of  $326,000  in  case  said  Secretary  or  Congress  shall  decide  that  the  same 
are  not  needed  for  public  use.  Along  with  said  testimony  contained  in  the  appen- 
dix annexed  is  an  abstract  of  title  to  said  property,  marked  "AA,"  and  two  certain 
maps  prepared  by  the  engineer  of  the  company,  showing  the  works  of  the  company 
and  the  locks  and  water  power. 

This  report  was  dated  liToyember  15, 1871,  and  is  on  file  in  the  office 
of  the  Secretary  of  War. 

The  report  of  D.  0.  Houston,  major  of  engineers,  having  charge  of 
the  Fox  and  Wisconsin  Biver  improvement,  dated  February  26, 1872, 
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ooutaios  certaiii  statements  of  fact  and  scientiflc  opinion  which  may 
become  material,  and  are,  therefore,  herein  repeated. 

•  ••••«  • 

Does  the  Goyemment  need  this  water  power  for  the  pnrpoees  contemplated  in  the 
aet  of  Congress,  to  wit,  the  improvement  of  this  line  of  navigation  f  The  ^water 
power  for  which  the  award  is  made  is  a  limited  franchise,  as  stated  in  the  award  of 
the  Board,  and  is  subject  to  all  rights  to  use  the  water  for  all  purposes  of  navigation. 

It  consists  of  certain  water  lots  indicated  in  the  map  accompanying  the  report, 
and  the  right  to  use  the  water  power  created  by  the  dams  in  those  lots.     •    «     •     Tbia 
water  power  does  not  comprise  all  the  water  power  furnished  bj  the  river,  nor  all 
the  power  which  is  made  available  by  the  dams  and  canals  of  the  company.      To 
render  all  of  this  latter  power  available  would  require  the  construction  of  new 
feeders  and  the  purchase  of  land,  but  this  is  not  included  in  the  award.    If  the 
Government  should  decide  not  to  purchase  this  water  power  it  would  leave  the  com- 
pany in  possession  of  this  water  power,     •    «    •    ana  the  rieht  to  use  the  sarplos 
water  in  their  own  lots.    The  adoitional  water  power  created  oy  the  present  works 
of  improvement,  and  such  as  might  be  created  in  future  by  works  for  liirther 
improvement,  would  be  entirely  under  the   control  of  the  Government.     In  an 
engineering  point  of  view  it  does  not  seem  that  these  water  lota  are  needed  by  the 
Government  any  more  than  any  other  land  adjacent  to  the  works  and  owned  by 
private  parties.    The  main  question  is,  ''  Does  the  right  of  the  cani^  company  to  nae 
the  surplus  water  involve  any  right  to  interfere  with  the  construction,  control,  man- 
agement, and  repair  of  its  works  by  the  United  States  f" 

Inasmuch  as  the  subject  of  navigation  is  primary,  and  this  water-power  franchise 
is  limited,  as  stated  in  the  award,  I  can  not  see  that  it  does. 

If  not,  then  it  does  not  seem  desirable  for  the  Government  to  make  the  purchaae, 
for  it  would  become  involved  in  negotiations  with  private  parties  desiring  to  rent 
water  power,  the  collection  of  rent,  and  perhaps  litigation.  These  matters  should 
be  left  with  the  company  if  possible.  If  the  company  or  parties  to  whom  it  should 
convey  its  rights  in  this  water  power  should  wish  to  use  the  water,  it  would  be  for 
the  Government,  as  the  owner  of  the  improvement  and  controller  of  the  navigation, 
to  decide  whether  the  latter  would  be  interfered  with,  and  the  manner  in  which 
the  flumes  should  be  constructed,  in  the  same  way  as  the  company  has  done 
heretofore. 

This  reference  is  made  to  show  cotemporaneons  constraction  of  the 
award  of  the  arbitrators  by  the  officers  of  the  Government  having  the 
work  in  charge,  and  which  were  submitted  to  the  Government  l^fore 
their  action  was  taken  upon  the  report  of  the  arbitrators  (see  report  of 
Secretary  of  War,  hereinafter  cited),  and  which  it  is  not  improper  to 
infer  entered  into  the  consideration  of  the  Government  in  its  accept- 
ance of  the  report. 

The  report  of  the  arbitrators  was  submitted  by  the  Secretary  of  War 
to  the  House  of  Representatives  under  communication  of  March  8, 
1872,  as  required  by  the  act  approved  March  7, 1870. 

The  Secretary  approves  of  the  award  as  reported  by  said  arbitrators,  and  he  reports 
to  Congress  that  $325,000 is  the  sum  which,  in  his  opinion,  oueht  in  justice  to  be  paid 
to  said  corporation  as  an  eauivalent  for  the  transfer  to  the  United  States  of  all  tiie 
property,  rights,  and  francnises  embraced  in  said  award,  provided  Congress  shall 
determine  to  purchase  the  whole  thereof. 

The  Secretary  is  of  the  opinion  that  the  personal  property  appraised  by  said  arbi- 
trators at  $40,000  is  not  needed  for  public  use.  He  is  further  of  the  opinion  that  the 
franchises  of  said  corporation  that  are  appraised  by  said  arbitrators  at  the  sum  of 
$140,000  are  not  required  for  purposes  oi  navigation,  and  are  therefore  not  needed. 

Deducting  the  above  valuations  of  property,  franchises,  etc.,  which,  in  the  opin- 
ion of  the  Secretary,  are  not  needed,  within  the  meaning  of  that  word  as  used  in  said 
act,  the  valuation  remaining  of  tne  property,  franchises,  etc.,  is  found  by  said 
arbitrators  as  $145,000. 

The  Secretary  reports  to  Congress  that  all  the  property,  franchises,  etc.,  so  valued 
at  $145,000  are  needed  for  the  purposes  of  navigation,  and  that  said  amount  of 
$145,000  is  the  sum  which,  in  his  opinion,  ou^ht  in  justice  be  paid  to  said  corporation 
as  an  equivalent  for  the  transfer  to  the  United  States  of  said  property,  fianchises, 
etc..  BO  needed.  .*    *    • 

Tne  Secretary  has  been  aided  in  forming  his  opinion  in  this  case  by  the  report  of 
If^J.  D.  C.  Houston,  United  States  engineer  in  charge  of  the  survey  and  improve- 
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ment  of  the  Fox  and  WiBoonsin  riyers,  a  copy  of  which  report  is  transmitted  with 
title  report  of  the  Secretary. 

The  United  States,  by  act  of  Oongress  entitled  ^^An  act  making 
appropriations  for  the  repair,  preservation,  and  completion  of  certain 
public  works  on  rivers  and  harbors,  and  for  other  purposes,''  approved 
June  10, 1872,  among  other  things,  provide: 

For  payment  to  the  Green  Bay  and  Mississippi  Canal  Company,  for  so  much  of  all 
and  singular  its  property  and  rights  of  property  in  and  to  the  line  of  water  com- 
munication between  the  Wisoonsiu  River  ana  the  month  of  the  Fox  River,  inclading 
its  locks,  dams,  canals,  and  franchises,  as  were  under  the  act  of  Congress  for  the 
improvement  of  water  communication  between  the  Mississippi  River  and  Lake 
Michigan  by  the  Wisconsin  and  Fox  rivers,  approved  July  7, 1870,  reported  by  the 
Secretary  of  War  to  be  needed,  in  his  communication  to  the  House  of  Representa- 
tives dated  March  8, 1872,  $145,000. 

This  legislation  and  these  reports  contain  a  fall  statement  of  the  con- 
tract and  agreement  between  the  United  States  and  the  Green  Bay  and 
Mississippi  Oanal  Oompany.  The  terms  of  purchase,  the  price  to  be 
paid,  the  property  to  be  boaght,  are  all  distinctly  and  clearly  stated. 
No  conditions  coidd  legally  be  added  thereto  by  the  company.  Noth- 
ing could  be  legally  deducted  therefrom  by  the  United  States.  Omitted 
equities,  if  any  there  be,  that  have  since  been  discovered  can  not  alter 
or  change  the  legislation  and  the  terms  of  purchase. 

Glauses  of  exception  or  reservation  in  the  deed,  which  might  vary  its 
effect  and  change  it,  and  upon  its  face  seem  to  change  its  legal  import, 
so  ad  to  alter  the  power  given  by  Gongress  to  purchase  and  create 
limitations  upon  the  grant  made,  if  there  should  be  any,  must  all  be 
construed  by  the  preceding  legislation,  and  nothing  can  be  taken  by 
inference  or  argument  which  shall  alter  the  plain  import  and  meaning 
of  the  acts  authorizing  the  making  of  the  purchase  and  transfer. 

This  legislation  and  the  acceptance  of  the  money  consideration  pro- 
vided by  Congress  of  itself  passed  the  title  of  the  Green  Bay  and  Mis- 
sissippi Ganal  Gompany  to  all  the  property  purchased  to  the  United 
States,  irrespective  of  any  deed  by  the  company. 

There  seems  to  be,  however,  arising  claims  of  construction  of  clauses 
in  the  deed,  limiting  the  rights  and  powers  of  the  Gk>vemment,  and 
imposing  burdens  upon  it  by  implied  covenant,  which  require  a  consid- 
eration of  the  imx)ort  of  the  deed  construed  by  the  light  of  legislation, 
which  we  have  considered. 

It  is  not  disputed  that  all  of  the  rights  of  the  Fox  and  Wisconsin 
River  Improvement  Oompany  and  the  State  of  Wisconsin  in  and  to  the 
works  and  property  transferred  to  the  Green  Bay  and  Mississippi  Ganal 
Gompany,  by  conveyance  hereinbefore  specified,  passed  to  the  latter 
company  upon  the  execution  of  the  deed  of  the  trustees  to  it 

What  property  passed  under  the  legislation  providing  for  a  purchase 
by  the  United  States  from  the  Mississippi  Oanal  Company,  and  the  con- 
veyance of  the  company,  comes  now  directly  to  be  considered  in  its  order 
in  making  this  report. 

The  portions  of  the  deed  under  which  special  claims  are  made  by  the 
company  will  now  be  given  consideration. 

The  deed  commences  with  a  recital  and  reference  to  the  act  of  Oon- 
gress approved  July  7, 1870,  entitled  "An  act  for  the  improvement  of 
the  water  communication  between  the  Mississippi  Eiver  and  Lake  Mich- 
igan, by  the  Wisconsin  and  Fox  rivers.'' 

And  following  it  comes  a  recital  of  the  action  of  the  Board  of  Arbi- 
trators; and  foUowing  it  the  action  of  the  Secretary  of  War  upon  the 
judgment  of  the  Board;  and  foUowing  it  a  recital  of  the  act  of  Oon- 
gress entitled  "An  act  making  appropriations  for  the  repair,  preserva- 
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tion,  and  completion  of  certain  public  works  on  rivers  and  harborSy  and 
for  other  purposes/'  approved  Jane  10, 1872: 

For  payment  to  the  Green  Bay  and  MissiBsippi  Canal  Company,  for  to  much  of  all 
and  Bingolar  its  property  and  rights  of  property  m  and  to  the  line  of  water  oouMk- 
manieation  between  the  Wisconsin  Riyer  and  the  month  of  the  Fox  River,  including 
its  looks,  dams,  canals,  and  franchises,  as  were  under  the  act  of  Congress  for  the 
improvement  of  water  communication  between  the  Mississippi  River  and  JLiake 
Michigan  bv  the  Wisconsin  and  Fox  rivers,  approved  July  7,  1870,  reported  by  the 
Secretary  of  War  to  be  needed,  in  his  communication  to  the  House  of  Repreaeata- 
tives  dated  March  S,  1S72,  $145,000. 

l^ext  follows  the  granting  danse  of  the  deed: 

That  in  consideration  of  the  premises,  and  fully  to  comply  with  the  reqniremesitB 
of  the  act  of  Congress  approved  July  7, 1870,  and  to  accomplish  the  intents  and 

gurposes  thereof,  and  in  consideration  of  the  sum  of  $145,000,  the  receipt  whereof 
\  acknowledged  by  the  company. 

The  description  of  the  property  conveyed  is  as  follows: 

All  and  singular  its  property  and  rights  of  property  in  and  to  the  line  of  water 
comqiunication  between  the  Wisconsin  River  aforesaid  and  the  mouth  of  the  Fox 
River,  indjading  its  locks,  dams,  canals,  and  franchises,  $aving  and  excepting  there" 
from  and  reterving  to  said  party  of  the  first  part  the  following  described  property, 
riffhts,  and  portions  of  franchises,  which,  in  the  opinion  of  the  Secretary  of^War  and 
of  Conness,  are  not  needed  for  public  use.    •    *    * 

All  that  part  of  the  franchises  of  said  company,  to  wit :  The  water  powers  created 
by  the  dams  and  by  the  use  of  the  surplus  water  not  required  for  the  purpose  of  nav- 
igation, with  the  righte  of  protection  ana  preeervation  appurtenant  thereto,  and  the  lots, 
pieces,  or  parcels  of  land  necessary  to  the  ei^Joyment  of  the  same,  and  those  acquired 
with  reference  to  the  same,  all  subject  to  the  rieht  to  use  the  water  for  all  purposes 
of  navigationu  as  the  same  is  reserved  in  leases  heretofore  made  by  said  company,  a 
blank  form  of  wjiich,  attached  to  said  report  of  said  arbitrators,  is  now  on  file  in  liie 
office  of  the  Secretary  of  War,  and  to  which  reference  is  here  made;  and  subject  to 
all  leases,  also,  and  grants  and  assignments  made  by  said  company,  said  lease,  etc., 
being  also  reserved  therefrom.  Together  with  all  and  singular  tne  hereditaments 
and  appurtenances  unto  the  above  granted  and  described  property,  rights,  and  fran- 
chises not  so  saved  and  accepted  or  reserved,  belonging  or  in  any  way  appertaining, 
and  all  the  estate,  rig^ht,  title,  interest,  claim,  or  demand  whatsoever,  of  said  party  of 
the  first  part,  eitner  in  law  or  in  equity,  either  in  possession  or  e^ectancy,  of,  in, 
and  to  the  above  granted  property,  rights,  and  franchises  not  so  saved,  excepted,  or 
reserved,  and  their  hereditaments  and  appurtenances. 

To  have  and  to  hold  the  above-granted  and  described  property,  rights,  and  fran- 
chises, not  saved,  excepted,  or  reserved,  and  every  pi^^  and  parcel  thereof,  etc. 

The  deed  bears  date  July  7, 1870. 

It  can  hardly  be  claimed  that  if  this  deed  be  constmed  as  a  deed  to 
comply  with  the  requirements  of  the  act  of  CSongress,  and  to  accom- 
plish the  intents  and  purposes  thereof,  that  the  words,  <<  saving  and 
excepting  therefrom  and  reserving  to  said  party  of  the  first  part  the 
following-described  property,  rights,  and  portions  of  franchise,  which, 
in  the  opinion  of  the  Secretary  of  War  and  of  Congress,  are  not  needed 
for  public  use,  to  wit:  All  that  part  of  franchise  of  said  company,  the 
water  power  created  by  the  dam,  and  by  the  use  of  the  surplus  water 
not  required  for  the  purpose  of  navigation,  with  the  rights  of  protec- 
tion and  of  preservation  appurtenant  thereto,  and  the  lots,  pieces,  or 
parcels  of  land  necessary  to  the  enjoyment  of  the  same,  and  those 
acquired  with  reference  to  the  same,"  that  the  interpolation  of  the  lan- 
guage just  cited  as  an  exception  or  reservation  in  the  deed,  can  be  con- 
strued to  create  an  implied  covenant  on  the  part  of  the  Qovemment  to 
keep  and  maintain  dams,  under  all  circumstances,  by  which  the  water 
powers  should  be  preserved. 

Ko  such  contract  or  agreement,  or  language  tending  to  make  one, 
crops  out  anywhere  in  the  legislation  which  this  deed  purports  to  cairy 
into  executloni  and  the  legisbition  and  the  deed  are  aU  to  be  construed 
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in  pari  materia.  The  rule  of  construction  of  such  language  in  a  deed, 
if  it  were  therein  inserted  by  authority,  has  been  fully  settled  by  the 
supreme  court  of  the  State  of  Wisconsin.  The  construction  to  be  given 
in  an  exception  in  a  grant  of  land  should  be  construed  strictly  against 
tlie  grantor,  and  an  exception  is  none  the  less  an  exception  because  in 
tbe  form  and  terms  of  a  reservation.  (G.  B.  &.  M.  Oanal  Go.  v.  Hewitt, 
66  Wis.,  461.) 

It  is  an  unauthorized  interpolation  of  words  in  a  deed  not  contem- 
plated in  the  bargain  and  purchase,  and  is,  therefore,  in  my  judgment, 
of  no  force  and  effect  as  a  basis  for  any  such  implied  convenant  as  is 
contended  for  by  the  grantor  in  the  deed. 

The  prox)08ed  sale  of  dams,  canals,  and  locks  was  absolute  and 
unlimited.  No  restriction  or  reservation  of  any  kind  was  contemplated 
anywhere,  and  it  is  too  late  now  to  attempt  to  graft  one  onto  the 
contract  by  implication. 

The  sale  of  the  property  intended  to  be  conveyed  was  absolute,  and 
without  any  restriction  or  reservation. 

The  grant  of  a  mill  dam  carries  with  it  the  title  to  the  land  on  which 
it  rests,  the  right  of  ingress  and  egress  to  it,  and  the  use  of  so  much  of 
it  as  shall  be  necessary  to  enable  the  grantee  to  enjoy  the  benefits  of 
his  grant.    Or,  as  Washburn  puts  it — 

A  grant  of  a  thing  will  inolnde  whatever  the  grantor  had  power  to  convey  which 
is  reasonably  necessary  to  the  eigoyment  of  the  thing  granted. 

A  water  power  is  an  incident  to  riparian  ownership.  It  can  not 
accurately  be  called  an  appurtenant  to  a  dam.  It  is  an  appurtenant 
to  the  shore,  and  the  dam  is  an  improvement  of  the  power.    It  is  said 

that- 
Whatever  is  properly  appurtenant  to  the  principal  thing  granted  passes  with  it. 
*    *    *    A  thing  appendant  or  apportenant  is  denned  to  be  ''a  thing  nsed  with  and 
related  to  or  dependent  npon  another  thing  more  worthy,  and  agreeing  in  its  nature 
and  quality  with  the  thing  whereunto  it  Ib  appendant  or  appurtenant.'' 

The  language  of  the  deed  is  ^^  saving  and  excepting  therefrom,  and 
reserving  to  said  party  of  the  first  part,  the  following-described  property 
rights  and  portion  of  franchises,"  etc.  The  explanation  of  what  is 
meant  by  this  language  will  be  found  under  the  heads  of  ^<  First "  and 
"  Second,"  stated  in  the  deed. 

The  words  ^Hhe  following  described  property,"  relate  simply  to  the 
property  described  in  the  first  specification.  "All  the  personal  property 
of  said  company,  and  particularly  all  of  such  property  described  in  the 
list  or  schedule  attached  to  the  report  of  said  arbitrators,  etc.,  •  •  ♦ 
whether  or  not  such  property  be  appurtenant  to  said  line  of  water  com- 
munication;" that  answers  the  first  reservation,  and  no  one  pretends 
that  any  such  property  was  purchased,  but,  on  the  contrary,  it  was 
expressly  excluded  from  the  terms  of  purchase  by  the  act  of  the 
Government. 

^^Eights  and  portions  of  franchises."  What  is  meant  by  these  words 
is  to  be  construed  in  reference  to  the  second  classification.  All  that 
part  of  franchise  of  said  company,  to  wit,  the  water  powers  created  by 
the  dams  and  by  the  use  of  the  surplus  water  not  required  for  the  pur- 
poses of  navigation.  What  franchise  does  this  meant  Ko  franchise, 
certainly,  conferred  by  the  United  States.  But  it  means  simply  the  right 
to  the  use  of  the  water  given  in  the  original  act  of  the  State  authorizing 
the  improvement,  subject  to  a  primary  servitude  to  the  Oovemment  for 
its  use  for  the  purposes  of  navigation. 

"With  the  rights  of  protection  and  preservation  appurtenant  thereto." 
The  light  of  preservation  suid  protection  of  fi^knchise  is  not  an  apporte- 
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nant  to  the  real  estatei  so  tbat  it  is  not  and  can  not  be  an  appartens^nt 
to  any  of  the  realty  conveyed  by  the  oompany  to  the  United  Statues 
ander  the  general  term  of  ^^miUdams,  locks,"  etc.  If  that  right  ean 
be  called  an  appurtenant  to  realty  at  all,  it  is  appurtenant  to  the  lots, 
pieces,  or  parcels  of  land  which  are  reserved  from  the  grant,  and  ^whieh 
are  shown  upon  the  map  which  ac^mpanied  the  report  of  arbitrators 
as  land  necessary  to  the  enjojrment  of  the  same,  and  those  acqaired 
with  reference  to  the  same. 

The  term  << franchise"  here  used  does  not  mean  any  right  acquired 
by  riparian  ownership,  but  is  a  separate  and  distinct  right  in  the  use  of 
a  thing  acquired  by  grant  from  the  State.    It  is  an  intangible  thiDg*. 

<<  Franchises,"  said  Chief  Justice  Taney,  <<are  special  privileges  con- 
ferred by  Government  upon  individuals,  and  which  do  not  belong  to  the 
citizens  of  the  country  generally,  of  common  right.  It  is  essential  to 
the  character  of  a  frtmchise  that  it  should  be  a  grant  from  the  sovereign 
authority,  and  in  this  country  no  franchise  can  be  held  which  is  uot 
derived  from  a  law  of  the  State."  (Bank  of  Augusta  v.  Earl,  13 
Peters,  695.) 

The  franchise  granted  to  the  Oreen  Bay  and  Mississippi  Oanal  Com- 
pany through  the  conveyance  made  to  it  of  the  Fox  and  Wisconsin 
Improvement  Company's  locks,  canals,  water  powers,  etc.,  was  a  fran- 
chise which  related  to  the  use  of  the  particidar  thing.    It  gave  no 
riparian  right  to  anybody.    That  had  to  be  acquired  in  the  case  of  the 
Green  Bay  and  Mississippi  Ganal  Company  and  its  grantors.    The 
franchise  granted  was  the  use  of  the  water  running  over  the  dams  and 
through  the  canals  and  locks  created  for  the  purposes  of  navigation, 
which  were  not  required  by  the  Government  for  purposes  of  naviga- 
tion, and  were  strictly  subject  to  limitation  by  that  right  in  and  require- 
ment of  the  Government.    It  does  not  seem  that  it  may  be  well  argued 
that  such  a  franchise  as  that  carried  with  it  as  an  appurtenant  a  mill- 
dam  owned  by  other  and  different  parties.    Besides,  it  is  entirely  repug- 
nant to  the  idea  of  the  purchase  of  dams  by  the  Government,  and  of 
the  use  of  the  dams  and  canals  leading  therefrom  by  the  Government 
under  its  sovereign  and  superior  right,  that  in  its  contract  it  should 
provide  that  that  use  might  be  interfered  with  and  disturbed  by  a  per- 
son or  corporation  owning  a  franchise,  in  the  use  of  the  surplus  water 
flowing  over  the  dam  and  through  the  canals  and  locks  not  required 
by  the  Government  for  purposes  of  navigation. 

That  use  gave  no  right  in  the  dam  or  improvement  creating  the  sur- 
plus water,  and  hence  it  seems  necessarily  to  follow  that  the  canal 
company  have  no  right  to  tap  the  canals  leading  to  the  lockQ  and  draw 
water  from  them  for  water-power  use.  If  the  abstract  right  even 
should  be  conceded,  no  limit  to  it  could  be  fixed,  except  as  the  resalt  ^ 

of  litigation,  and  it  is  not  to  be  presumed  that  the  Government  took  ^ 

this  improvement  with  any  agreement  or  understanding  with  private 
parties  which  could  open  the  door  to  friction  necessarily  resulting  from 
the  exercise  of  power  by  private  individuals  to  tap  the  canals. 

Therefore  it  is  submitted  that  the  reservations  in  the  grant  as  a  basis 
for  the  claim  now  made  under  them  is  entirely  repugnant  to  the  legis- 
lation authorizing  the  grant;  and^  second,  if  any  force  is  to  be  given 
to  the  words,  as  having  any  relation  to  the  dams,  locks,  and  canals. 
^'  with  the  rights  of  protection  and  preservation  appurtenant  thereto/ 
those  words  must  be  construed  with  reference  to  the  absolute  superior 
right  and  control  of  the  Government  to  do  as  it  chooses  with  reference 
to  the  exercise  of  its  i>ower  to  improve  navigation,  and  is  subject  i 

thereto,  and  these  words  can  only  be  made  applicable  to  a  right  to  entei  ^ 
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upon  and  interfere  with  the  dams,  locks,  or  canals  when,  if  ever,  the 
Oovernment  shall  decline  longer  to  keep  and  maintain  the  dams  or 
attempt  to  use  the  water  in  aid  of  navigation,  and  the  work  shall  be 
al>ctiidoned  as  a  pablic  work,  and  the  rights  of  riparian  owners  shall 
once  more  become  paramount. 

The  deed  is,  of  itself;  a  monument  to  the  confiding  trust  of  the  United 
States  in  its  citizens,  even  though  they  be  corporations.  There  is  not 
one  piece  of  property  described  in  it  with  definite  certainty.  There  is 
not  a  single  covenant  in  it.  The  location  of  what  it  is  manifest  was 
intended  to  be  conveyed  can  only  be  discovered  with  an  engineer's  com- 
pass and  chain  and  from  information  dehors  the  deed. 

After  very  careful  examination  and  reflection  I  have  ascertained  and 
determined,  from  the  best  information  possible  within  my  resources  and 
research,  that  for  many  parts  of  the  public  work  shown  upon  the  maps 
returned  herewith  the  most  reliable  title  upon  which  the  Government 
can  rest  its  claim  depends  and  rests  very  largely  upon  possession  and 
occupancy,  applying  the  rule  laid  down  in  142  United  States,  277,  cited 
supra,  that  a  grant  can  be  and  will  be  presumed,  after  so  many  years' 
lapse  of  time,  where  provision  had  been  made  by  law  for  the  payment 
of  damages,  if  any  were  claimed,  at  the  option  of  the  owner. 

So,  then,  it  is  my  judgment  that  wherever  lands  were  taken  under 
the  direction  of  the  State  of  Wisconsin  through  its  board  of  public 
works  for  the  improvement  of  the  Fox  and  Wisconsin  rivers  and  the 
canal  connecting  the  same  the  title  of  the  United  States  to  the  lands 
actually  occupied  by  such  improvement,  whether  by  dam,  or  lock,  or 
canal,  is  perfect  in  the  United  States,  but  when  the  boundaries  are  to 
be  defined  as  to  the  extent  of  the  holding  there  will  continually  arise 
friction. 

The  only  light  that  we  can  have,  and  it  is  a  very  good  one,  will  be 
found  in  a  descriptive  note  to  the  maps  showing  the  canals,  locks  and 
dams,  and  water-power  lots  of  the  Fox  and  Wisconsin  Improvement 
Company,  made  by  Daniel  0.  Jenne,  chief  engineer,  in  1859,  and  which 
were  used  before  the  arbitrators,  and  are  on  file  in  the  office  of  the 
Secretary  of  War.  From  this  we  can  get  measurably  and  approxi- 
mately with  accuracy  the  lines  of  the  property  actually  taken;  and, 
also,  we  can  get  the  water-power  lots  mentioned  in  the  deed,  portions 
of  which,  necessary  to  the  use  of  the  water  power,  are  reserved  in  the 
deed.  This  note  reads,  as  descriptive  of  the  maps  upon  which  it 
appears  : 

The  red  line  is  the  base  of  the  sniYey.  The  AiU  red  tranaTene  lines  indicate 
angles  and  the  Hue  line  the  outer  hounds  of  the  land  appropriated  for  the  benefit  and  use 
of  the  improvement.  The  figures  on  the  dotted  red  tranaverse  lines  indicate  distances 
mm  the  last  anffle.  those  on  the  fnll  red  transverse  lines  the  long  preceding  courses, 
and  ihose  along  the  blue  line  its  distance  from  the  base.  The  water-power  lots  are  num- 
bered witi^  small  figures  and  the  blocks  with  large  figures,  and  the  lots  are  tinted 
in  orange. 

Here  is  given  the  only  certain  key  that  I  can  find  to  the  boundaries 
when  the  Government  claims  under  a  presumptive  grant,  under  which 
the  Government  can  hold  by  a  presumptive  grant. 

The  arbitrators  report,  as  a  part  of  an  appendix  accompanying  the 
same,  abstracts  of  all  the  title  of  the  Green  Bay  and  Mississippi  Canal 
Oompany  to  the  property  proposed  to  be  transferred  from  them  to  the 
United  States,  which  abstracts,  if  correct,  furnish  to  the  Department 
and  the  Government  the  exact  information  sought  by  the  report  com- 
mitted to  me  to  make. 

I  have  been  fortunate  enough  to  discover  that  the  canal  company,  by 
mesne  conveyances,  had  title  to  a  considerable  portion  of  the  works  of 
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improvement  at  the  time  of  the  transfer  to  the  United  States.    Bat  not 
resting  my  report  upon  the  general  proposition  of  the  right  in  the  Gov. 
ernment  hereinbefore  stated,  I  will  consider  the  title  of  the  Govemineiit 
in  the  canals,  dams,  locks,  and  property  adjacent  thereto,  specifyingr 
the  same  in  each  case,  so  as  to  show  what  title  the  Fox  and  Wisconsin 
Improvement  Company  had  which  it  conveyed  to  the  Mississippi  Canal 
Company,  which  wonld  pass  by  the  transfer  from  the  Mississippi  Canal 
Company  to  the  United  States.    And  in  doing  so  I  wiU  state  at  what 
points  the  Mississippi  Canal  Company  have  now  title  acquired  since 
the  transfer  to  the  Government;  and  in  order  to  understand  of  what 
value  and  force  and  effect  such  after-acquired  title  may  be  considered, 
in  support  of  the  title  of  the  Government,  will  cite  authority  to  show. 
And  here,  again,  the  maps  presented  by  the  company  to  the  arbitrators, 
showing  the  line  of  property  and  the  extent  of  it,  and  which  it  was 
impliedly,  if  not  directly,  asserted  it  was  the  intent  to  pass  from  the 
company  to  the  United  States,  become  important  in  considering  what 
effect  could  be  given  after-acquired  rights  by  the  canal  company  as  a 
title  hostile  to  the  title  of  the  United  States.    And  upon  this  point  the 
Supreme  Court  of  the  United  States  have  laid  down  the  rule  to  be  : 

That  wbateyer  may  be  the  fonn  or  nature  of  the  conveyance  nsed  to  paae  real 
property,  if  the  n^rantor  sete  forth  on  the  face  of  the  instrument,  by  way  of  recital  or 
averment,  that  he  is  seized  or  possessed  of  a  particular  estate  in  the  premises,  and 
which  estate  the  deed  purports  to  convey ;  or,  what  is  the  sam^  thing,  if  the  aeizore 
or  possession  of  a  particular  estate  is  affirmed  in  the  deed,  either  in  express  tenns  or 
by  necessary  impZioafton,  the  grantor  and  all  persons  in  privity  with  him  shall  be 
estopped  from  ever  afterwards  denying  that  he  was  so  seized  and  possessed  at  the  time 
he  made  the  conveyance.  The  estoppel  works  upon  the  estate  and  hinds  an  aftm-'aequired 
title  as  between  parties  amd  thoirpHvies.    (Byan  v.  U.  ^.,  136  U.  S.,  p.  88  of  Opinion.) 

In  taking  up  the  several  points  seriatim,  the  report  will  commence 
with  the  Portage  Canal  making  the  connection  between  the  Wisconsin 
and  the  Fox  rivers. 

POlLTAGB  OAKALS  AJXD  LOOKS. 

At  this  i>oint  the  board  of  public  works,  appointed  under  the  author- 
ity of  the  State  of  Wisconsin  in  the  original  acts  providing  for  the 
improvement  of  the  Fox  and  Wisconsin  rivers,  took  possession  and 
appropriated  certain  lands  for  the  use  of  the  improvement  in  the  con- 
structioD  and  maintenance  of  the  canal  making  the  connection  between 
the  two  rivers.  The  authority  to  make  this  appropriation  fully  appears 
in  the  legislation  of  the  State  of  Wisconsin,  hereinbefore  specifically 
referred  to.  There  appears  upon  the  minutes  kept  by  said  board  of 
public  works,  all  its  proceeeings,  dated  at  Fort  Winnebago,  July  3, 
1851,  as  follows: 

The  board  of  pnblio  works  of  the  State  of  Wisconsin  have  reserved  for  the  use  of 
the  State  the  following  lands  in  the  vicinity  of  lots  number  one  (1)  and  two  (2),  and 
of  the  canal  connecting  the  Fox  and  Wisconsin  rivers.  First,  starting  from  a  stake 
on  the  bank  of  the  Wisconsin  River  fifty-one  (51)  links  soutn  two  (2)  degrees  and 
fifteen  (15)  minutes  east  from  the  southwest  corner  of  the  warehouse  belonging  to 
Dempsey  &.  Christonher;  thence  running  north  ten  (10)  degrees  west  one  (1)  chain 
and  twenty  (20)  links;  thence  running  north  thirty-eight  (38)  degrees  and  thirty 
(30)  minutes  east  eighty-one  (81)  links;  thence  running  north  fifteen  (15)  degrees 
and  fifteen  (15)  minutes  west  five  (5)  chains  and  fifty  (50)  links^  to  a  stake  on  the 
bank  of  the  Wisconsin  River,  and  thenoe  down  the  Wisconsin  River  to  the  place  of 
beg^lnning. 

AlsO|  a  strip  of  land  along  the  line  of  the  canal,  of  one  hundred  and  ninetv  (190) 
feet  in  width,  including  the  canal,  the  boundary  on  the  towpath  of  the  side  run- 
ning parallel  with  the  inside  of  the  top  of  the  towpath  bank,  at  a  distance  of  forty 
(40)  feet,  the  boundary  on  the  opposite  side  running  parallel  with  the  inside  of  the 
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top  of  tbe  towpath  bank  at  a  diatance  of  one  hundred  and  fifty  (150)  feet  from  that 
line. 

Also,  starting  from  a  stake  on  the  bank  of  the  Fox  River  twelve  (12)  chains  and 
seventeen  (17)  links  north  twenty-seven  (27)  degrees  west  from  the  southwest 
corner  of  breast  lock  number  two  (2) ;  thence  running  south  thirty-two  (32)  degrees 
'weet  six  (6)  chains  and  ninety-four  (94)  links;  thence  running  south  three  (3) 
degrees  west  fifteen  (15)  chains  and  thirty-seven  ^37)  links:  thence  runniug  south 
fifty-three  (53)  degrees  east  nine  (9)  chains  and  fifxy-six  (56)  links  to  a  stake  on  the 
lt>ank  of  the  Fox  River;  thence  down  the  Fox  River  to  place  of  beginning. 

This  appropriation  of  land  ripened  into  a  title,  within  the  mle  laid  - 
down  in  142  U.  8.,  cited  supra. 

It  is  the  strip  connected  with  the  canal  that  we  have  more  particu- 
larly to  deal  withy  as  persons  have  set  up  a  claim  of  adverse  possession 
to  tihe  land  along  the  banks  of  the  canal  and  clear  up  to  its  margin, 
insomuch  that  employees  of  the  (Government,  under  its  direction,  seek- 
ing to  repair  the  canal,  have  been  prosecuted  in  trespass  for  going 
npon  the  adjoining  land. 

We  have  already  seen,  by  the  authorities  from  the  Federal  courts 
cited,  that  no  adverse  possession  can  run  against  the  United  States, 
and  a  comparison  of  dates  will  show  that  at  the  time  of  the  transfer  to 
the  United  States,  which  clearly  covered  this  canal  and  the  lands 
adjacent,  so  appropriated  by  the  Government,  no  title  by  adverse  pos- 
session could  have  been  acquired  against  the  State  or  its  grantees. 
Hence,  in  my  opinion,  the  title  of  the  Government  to  the  canal  and  the 
lands  adjoining  is  absolute,  and  there  follows  from  this  conclusion,  as 
matter  of  course,  that  the  title  to  the  land  adjacent  to  the  locks  is  also 
vested  in  the  Government. , 

aOVERNOBS  BEND. 

At  Governors  Bend  there  is  a  lock,  dam,  and  canal.  There  is  no 
paper  title  to  be  found  which  would  place  the  land  taken  and  used  for 
public  work  in  either  of  the  companies  or  in  the  United  States.  The 
title  of  the  Government  must  rest  absolutely  upon  its  right  acquired 
under  a  presumed  grant  by  reason  of  the  taking  and  occupation  of 
realty^  which  was  done  in  1863,  and  the  right  to  use  the  same  has  from 
that  time  until  this  remained  unchallenged. 

The  rule  for  determining  the  quantity  of  land  to  which  this  title 
attaches  is  the  rule  hereinbefore  referred  to  such  land  as  was  actually 
taken  in  the  construction  of  the  work  and  used  in  keeping  and  main- 
taining the  same. 

It  appears  upon  the  records  that  the  title  of  record  is  vested  in  one 
John  F.  Seymour,  who  was  connected  with  the  work  of  improvement 
in  its  earlier  days,  and  presumably  the  land  was  taken  and  used,  and 
has  since  been  used  and  occupied,  by  his  consent,  as  being  an  essential 
to  the  great  work  of  improvement  in  which  he  was  interested,  while 
the  lands  themselves  were  of  but  nominal  value,  not  equaling  the 
benefit  expected  to  be  derived  from  the  completion  of  the  improvement. 

Mr.  Seymour  is  dead;  but  upon  application  to  the  land  ofQce  of  the 
canal  company  information  was  derived  that  negotiations  were  pending 
between  the  company  and  the  heirs  of  Mir.  Seymour  to  perfect  the  title 
of  the  land  in  the  company,  which  would  inure,  by  way  of  estoppel,  to 
the  benefit  of  the  United  States. 

HONTBLLO. 

The  works  at  Montello  were  begun  by  the  Fox  a^d  Wisconsin 
Improvement  Company  in  1866,  abandoned  in  1857,  and  subsequently 
completed  by  the  Green  Bay  and  Mississippi  Oan^  Company  in  1868* 
jjNO  98 150  ,  T 
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The  title  to  the  land  taken  and  used  for  pnblic  porpoaefl  at  this  point 
rests  upon  possessioui  occupation,  and  a  presumed  grant.  l%ere  is  no 
paper  title  whatever  to  support  the  title  of  the  Oovemment.  There  is 
no  doubt,  however,  that  the  title  to  the  land  is  in  the  Oreen  Bay  and 
Mississippi  Oan^  Oompany,  in  equity,  and  that  that  title  inures  to 
the  benefit  of  the  United  States.  The  title  to  that  land  and  other  lands 
upon  the  record  appears  in  fT.  M.  Edwards,  who  is  an  engineer  in  the 
employ  of  the  Green  Bay  and  Mississippi  Canal  Company,  and  ^who 
purchased  the  land  for  the  use  and  benefit  of  the  Mississippi  Canal 
"Company,  and  has  expressed  his  willingness  to  make  conveyance  of  the 
same  when  he  shall  be  requested. 

The  next  points  in  order,  as  they  appear  on  the  descriptive  map  of 
the  Fox  Biver,  where  improvements  have  been  made,  either  by  the 
canal  company  or  by  the  Government,  are  Grand  Biver,  Princeton, 
White  Biver,  Berlin,  and  Eureka,  at  each  of  which  points  the  land 
used  for  public  work  was  purchased  and  paid  for  by  the  United  States, 
they  receiving  no  claim  of  title  of  any  kind  from  the  Green  Bay  and 
Mississippi  Canal  Company. 

In  addition  to  the  improvements  at  the  points  hereinbefore  specified, 
there  is  upon  the  upi>er  Fox  Biver  certain  other  improvements  termed 
^'  cut-offs,^  one  below  Governors  Bend;  one  below  Montello  lock;  one  at 
a  point  known  as  Maple  Bend,  below  White  Biver  lock;  one  at  Ship- 
ley and  Willow  Bend,  below  White  Biver  lock;  one  4  miles  below 
White  Biver  lock;  one  at  Big  Horseshoe  Bend,  2  miles  above  the 
Berlin  lock,  and  one  half  a  mile  below  the  Marquette  lock,  all  of  which 
appear  in  the  report  of  Capt.  George  A.  Zinn,  of  the  Board  of  Engi- 
neers, for  the  year  1897.  The  title  to  the  land  used  for  the  purposes 
of  these  cut-ofifs  was  acquired  directly  by  the  United  States,  and  the 
Green  Bay  and  Mississippi  Canal  Company  had  nothing  to  do  with 
them* 

KBNASHA  AND  NEENAH. 

At  Menasha,  the  United  States  through  the  Green  Bay  and  Missis- 
sippi Canal  Company,  by  mesne  conveyances  from  the  riparian  owners 
with  well  defined  descriptions,  own  all  of  the  land  connected  with  the 
public  works,  including  locks  and  canals,  and  no  question  can  be  made 
successfully  as  to  the  perfection  of  that  title. 

The  rights  of  the  Government  at  l^eenah,  in  the  Neenah  Channel, 
have  been  by  me  in  the  earlier  portion  of  this  report  clearly  stated  in 
the  opinion  of  the  referee,  and  nothing  has  come  to  my  knowledge 
which  can  change  the  opinion  given  with  reference  thereto,  but  on  the 
contrary,  in  support  of  the  view  by  me  given,  it  appears'  that  in  August, 
1885,  the  United  States  through  condemnation  proceedings  (records  of 
which  are  in  the  ofllce  of  the  Secretary  of  War  or  of  the  Attorney- 
General)  purchased  land  for  widening  the  outlet  of  the  Neenah  Chan- 
nel by  dredging,  presumably  with  the  assent  and  approval  of  the 
corporation  tihat  now  claims  exclusive  rights  in  tl^e  channeL 

APPLBTON. 

The  investigation  of  the  title  from  this  point,  down  to  and  including 
the  dam  at  Depere,  may  be  as  it  seems  to  me,  best  commenced  by  refer- 
ence to  the  description  contained  in  the  deed  from  the  trustees,  etc.,  of 
the  Fox  and  Wisconsin  Biver  Improvement  Company  to  the  Green  Bay 
and  Mississippi  Canal  Company,  hereinbefore  made  part  of  this  report 
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Tliis  seems  to  be  the  best  starting  point,  beoause  it  is  here  that  we  find 
tlie  first  descriptions  by  metes  and  boands  of  the  lands  purported  to 
l>e  conveyed  to  the  canal  company  and  appurtenant  to  the  works  of 
improvement*    The  language  of  the  former  deed  is  as  follows: 

The  following  is  a  reference  to  the  strips  and  parcels  of  land  adjacent  to  said 
improYemente  and  water  powers  above  referred  to  and  hereby  oonveyed,  and  also  to 
tUe  several  deeds  of  oonveyanoe  of  the  same  to  said  company  or  its  triistees,  or  both, 
to  vrhich  said  deeds  reference  is  made  for  a  more  complete  description  than  is  herein 
given. 

And  in  the  reservation  made  in  the  transfer  from  the  Oreen  Bay  and 
Mississippi  Oanal  Company,  there  are  reserved: 

The  lots,  pieces,  or  parcels  of  land  necessary  to  the  enjoyment  of  the  same,  and 
tliose  acquired  with  reference  to  the  same. 

ISowy  by  the  aid  of  the  maps  that  were  used  and  made  a  part  of  the 
arbitrators'  report,  we  can  determine  the  description  of  the  lots,  pieces, 
or  parcels  of  land  that  are  covered  by  this  reservation,  as  necessary  to 
the  enjoyment  of  the  water  power,  by  noting  that  such  lots  are  tinged  in 
orange,  in  order  to  give  the  arbitrators  a  distinct  information  as  to  what 
the  reservation  intended  to  cover. 

Without  these  reservations,  we  find  from  reference  to  the  former  deed^ 
that  10.2  acres  of  land  were  conveyed  by  the  Fox  Eiver  Improvement 
Company  to  the  Oreen  Bay  and  Mississippi  Oanal  Company,  on  the 
north  hsJf  of  section  35,  in  township  21,  north  of  range  17  east,  in  the 
county  of  Outagamie  and  State  of  Wisconsin,  lying  on  tho  south  side 
of  the  Fox  Biver  and  west  of  the  plank  road,  of  which  7.3  acres  are 
north  and  2.9  acres  south  of  the  canal,  referring  for  a  more  perfect 
description  of  the  land  to  a  deed  from  Morgan  L.  Martin  and  wife,  dated 
July  20, 1855,  to  the  president  and  directors  of  the  Fox  and  Wisconsin 
Improvement  Company,  and  recorded  in  the  office  of  the  register  of 
deeds  for  Outagamie  County,  Wis.,  in  volume  7  of  deeds,  on  page  488. 

All  of  this  land  passed  to  the  United  States  under  the  transfer  of  the 
property  of  the  Green  Bay  and  Mississippi  Canal  Company  to  the 
United  States,  except  those  lots,  pieces,  and  parcels  of  land  which, 
upon  the  map,  are  tinged  with  orange. 

There  is  no  dispute  of  the  title  of  tho  Government  in  the  lots  occu- 
pied by  canals,  dams,  and  locks  in  connection  with  the  improvement  at 
Appleton.  There  is  a  dispute  as  to  the  ownership  of  certain  lands  here- 
inbefore described,  and  which  are  not  excepted  upon  the  maps,  as  to 
whether  the  same  belong  to  the  United  States,  or  are  still  in  the  Green 
Bay  and  Mississippi  Canal  Company.  These  lands  which  the  company 
claim,  and  which  are  not  marked  within  the  reservation,  are  the  lands 
which  will  be  found  on  the  first  map  of  the  engineer,  marked  ''Apple- 
ton,"  and  are  between  the  lines  of  the  orange-tiuted  reserved  lots  and 
the  canal,  marked  ''contemplated  basin,"  and  include  aU  of  the  land 
between  the  canal  and  the  reserved  lots,  including  that  strip  upon  which 
appears,  as  marked  upon  said  map,  "  A  collector's  office,"  and  also 
includes  between  the  street  marked  "Mill  street"  and  the  Fox  Eiver 
the  land  marked  as  '<F.  &  W.  Improvement  Co." 

I  can  not  escape  the  conclusion  that  these  two  pieces  of  land  last 
named  are  not  within  the  exceptions  in  the  transfer,  and  that  each  and 
both  of  them  were  purchased  as  part  and  parcel  of  the  lands  necessary 
for  the  improvement  of  the  Fox  and  Wisconsin  rivers,  and  passed  to 
the  United  States  as  much  as  they  passed  from  the  Fox  and  Wisconsin 
Improvement  Company  to  the  Green  Bay  and  Mississippi  Canal  Com- 
pany. 
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There  is,  also,  at  the  first  lock  in  Appleton,  a  piece  of  land  to  wliich 
the  United  States,  in  1892,  acquired  title  through  oondemnatioa  pro- 
ceedings, for  the  location  of  the  lock,  house,  and  warehouse^  and  to 
which  the  legislature  of  the  State  of  Wisconsin  ceded  its  junsdictioa 
to  the  United  States  under  an  act  entitled  '*  An  act  ceding  jurisdietion 
over  land  purchased  in  the  State  of  Wisconsin  by  the  United  States, 
for  improvements  of  rivers  and  harbors."  approved  April  19, 1895. 

This  is  independent  of  any  transfer  oy  the  Green  Bay  and  Missis- 
sippi Oanal  Company. 

There  is  a  speck  of  war  growing  out  of  a  dispute  as  to  the  extent  of 
the  Government's  right  at  the  Telulah  water  power  on  the  fourth  dam 
at  Appleton  (a  map  descriptive  of  which  water  power  and  improvement 
is  herewith  reported). 

It  is  very  certain  that  at  the  time  of  the  transfer  of  the  works  of 
improvement,  locks,  dams,  and  canals,  by  the  liississippi  Oanal  Com- 
pany to  the  United  States,  there  was  no  title  apparent  in  the  Govern- 
ment to  the  land  then  occupied  by  such  improvement,  except  such  title 
as  attached  to  the  presumed  condemnation  and  payment  of  damages 
resulting  from  the  taking  of  such  property  for  use,  the  provisions  made 
for  the  payment  thereof^  and  the  lapse  of  time  following. 

The  description  of  the  lands  upon  which  the  canal  and  lock  is 
situate,  and  out  of  which  the  trouole  grows,  is  that  part  of  lot  3  in 
section  25,  and  that  part  of  the  northern  portion  of  lot  1,  section  36, 
in  town  21,  range  17,  adjoining  the  United  States  Government  canal 
and  the  river.  The  dispute  is  not  as  to  the  right  of  the  United  States 
to  the  land  taken  and  used,  but  is  as  to  the  extent  of  the  boundary  to 
which  the  United  States  has  a  right  to  make  claim,  presenting  precisely 
the  difficulty  which  I  have  before  mentioned  in  this  report  as  attendant 
upon  the  establishment  of  the  title,  without  boundaries  fixed  and  defined 
to  determine  the  boundaries  and  extent  of  it. 

The  land  of  lot  3  south  of  the  Fox  Biver,  in  section  25,  town  21, 
range  17,  was  originally  entered  from  the  Government  by  Walter  L. 
Newberry,  August  31, 1835. 

Without  any  conveyence  shown  flrom  Ifewberry  of  record,  certain 
parties  on  May  4, 1859,  entered  into  a  land  contract,  directly  recog- 
nizing the  works  of  the.  improvement  company  at  that  point  across 
sections  25  and  36,  by  a  land  contract,  making  the  boundaries  of  the 
lands  proposed  to  be  conveyed  or  leased  commence  at  a  post  ^  feet 
from  the  water's  edge  in  the  improvement  company's  canal  which 
stands  north  31  degrees  30  minutes  east  9  chains  and  95  links  from 
where  the  east  and  west  line  between  sections  25  and  36  intersects  the 
canal,  etc.    And  having,  among  other  provisos,  this  one: 

it  Walter  L.  Newberry,  who  is  interested  in  the  said  land,  shall  not  oonoor  in  the 
agreement,  it  shaU  be  void. 

There  is  of  record  also  a  survey  and  description  of  a  tract  of  land  in 
sections  25  and  36,  town  21,  range  17,  made  April,  1859,  and  recorded 
in  Outagamie  Oounly,  March  3, 1860,  by  one  Ernst  F.  Petschke,  which 
recognizes  the  existence  of  the  works  of  improvement  across  these  same 
lots.    The  description  reads : 

BerinnlDg  at  a  point  near  the  4th  look  of  the  Fox  and  Wlsoonsin  improTement 
eana^  where  the  east  and  west  line  between  section  twenty-fiye  (25)  and  thirtj-siz 
(36),  town  twenty-one  (21),  ranee  seyenteen  (17)  east,  intersects  the  south  bank  of 
said  canal,  17.21  chains,  or  l^lSo  feet,  west  of  the  quarter  post  in  said  line,  bearing 
from  that  point  657  feet,  and  being  20  feet  from  the  water  line  in  said  canal  in  a 
southeasterly  direction,  it  being  the  point  "A''  on  accompanying  map;  thence  north 
thirty-four  (34)  degrees  thirty  (30)  minutes  east  2.51  chains,  or  1&  feet;  thence  sonth 
flfty-iive  (55)  degrees  thirty  (30)  minutes  east  twenty  (20)  chaini^  or  1,820  feet; 
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thence  sontb  thirty-fonr  (84)  degrees  thirty  (30)  minntee  west  2.50  chainSi  or  165  feet;    . 
th.ence  north  fifty-fiye  (65)  degrees  thirty  (80)  minates  west  to  the  point  of  beginning^ 
containing  fiye  (5)  acres. 

^We  have  here  two  substantial  recognitions  of  the  occupancy  of  the 
land  by  the  canal,  locks,  and  dam,  showing  that  the  same  had  been 
taken  and  appropriated  in  aid  of  the  work  of  public  improvement 
under  the  power  given  the  company  by  the  State,  and  with  the  tacit 
assent  of  the  landowner. 

The  pertinency  of  this  recognition  can  not  be  avoided,  because  W.  L. 
l^ewberry  gave  an  agreement  providing  for  a  donation  of  this  land 
described  in  the  last  survey  for  the  purpose  of  having  a  paper  mill 
erected  upon  the  water  i>ower  created  by  the  canal  and  improvement. 

On  the  22d  day  of  October,  1860,  Walter  L.  Newberry  conveyed  the 
land  described  in  the  land  contract  of  May  4, 1859^  hereinbefore  referred 
to,  to  prove  knowledge  and  recognition  of  the  existence  of  the  Govern- 
ment works. 

And  again,  on  September  1, 1865,  the  grantees  of  Newberry,  in  the 
conveyance  last  above  referred  to,  accepted  a  lease  of  the  Fox  and 
Wisconsin  Improvement  Company  of  the  water  power  to  be  drawn 
from  the  canal  at  Appleton,  above  the  fourth  lock,  on  lot  1. 

Again,  on  the  23d  day  of  November,  1867,  Walter  L.  Newberry  con- 
veyed to  the  city  of  Appleton  a  strip  4  rods  wide,  the  center  line  of 
which  is  to  begin  on  the  south  bank  of  the  canal  at  a  point  33  feet  west 
of  the  northwest  comer  of  O.  N.  Bichmond's  land— again  recognizing 
the  existence  of  the  canal. 

Again,  April  3, 1874,  E.  W.  Blatchford  and  William  H.  Bradley,  trus- 
tees of  the  estate  of  Walter  L.  Newberry,  deceased,  make  contract  for 
sale  of  land  to  one  J.  E.  Harriman,  the  description  of  the  land  being 
part  of  lots  2  and  3  of  section  25,  town  21,  range  17. 

And,  also,  the  same  trustees  gave  a  land  contract,  dated  July  1, 1874, 
to  J.  E.  Harriman  for  sublet  1  of  lot  3.  in  section  25-21-17,  and  also 
that  part  of  sublot  2  in  lot  1,  section  36,  lying  north  of  South  Biver 
street 

February  16, 1881,  Blatchford  and  Bradley,  trustees  under  the  last 
will  and  testament  of  W.  L.  Newberry,  deceased,  convey  to  Henry  J. 
Bogers  and  August  L.  Smith  the  land  hereinbefore  described,  as  con- 
tracted to  be  conveyed  by  Newberry  and  wife  to  J.  E.  Harriman,  which 
covers  the  land  in  25  and  36  out  of  whic]^  the  dispute  arises. 

Bogers  and  Smith,  on  the  13th  day  of  May,  1881,  conveyed  upon  the 
consideration  of  $1  to  the  Telulah  Water  Power  Company,  referring 
for  description  of  property  to  the  deed  of  Blatchford  and  Bradley  as 
trustees,  excepting  and  reserving  such  part  of  the  land  described 
therein  as  is  contained  in  a  deed  from  Smith  and  Bogers  to  Welcome 
Hyde,  dated  February  28, 1881. 

As  a  matter  of  description  of  person  it  will  be  well  to  know  that 
these  grantors  to  the  Telulah  Water  Power  Company  were  both  officers 
of  the  Green  Bay  and  Mississippi  Canal  Company,  so  that  they  had 
notice  at  the  time  of  their  supposed  purchase,  and  of  their  supposed 
conveyance,  of  all  of  the  rights  and  equities  attaching  to  the  owner  of 
the  locks,  dams,  and  canals  crossing  these  lands  or  upon  them,  and  of 
the  fact  that  they  were  included  in  fact,  if  not  by  precise  description, 
under  the  words  <<  lands,  locks,  dams,  canals,"  etc^transferred  by  the 
Green  Bay  and  Mississippi  Canal  Company  to  the  u  nited  States. 

On  June  2, 1882,  the  Telulah  Water  Power  Company  conveyed  to  the 
Green  Bay  and  Mississippi  Canal  Company  the  loDd  described  in  the 
former  deed  from  Bogers  and  Smith  to  them,  including  in  said  descrip- 
tion all  lands  and  easements  of  every  name,  nature,  and  description 

Digitized  by  LjOOQIC 


2390     EEPORT   OP  THE  CHIEF   OP  ENGINEERS,  U.  8.  ABMT. 

lying  in  sublet  2  of  lot  1,  section  36,  and  sublots  1, 2,  and  3  of  lot  3,  in 
section  25,  all  in  town  21,  range  17,  which  the  grantor  now  owns  or  lias 
power  to  convey,  from  whatever  source  such  title  or  power  to  oonvey 
has  been  derived,  upon  the  consideration  stated  in  the  deed  of  $2,300. 

November  1, 1888,  the  heirs,  who  were  the  devisees  of  Julia  !N^ew- 
berry,  deceased,  the  wife  of  Walter  L.  Newberry,  executed  a  deed  of 
release  of  all  right  which  she  might  have  in  sublot  1  of  lot  3,  section 
25,  town  21,  range  17,  and  in  sublot  2,  lying  north  of  South  Biver  street, 
lot  1  in  section  36,  toElifalet  W.  Blatchford  and  William  H.  Bradley. 

It  is  believed  that  this  after-acquired  title  by  the  Green  Bay  and 
Mississippi  Oanal  Company  inured  directly  to  the  benefit  j>f  the  United 
States  and  supports  and  strengthens  its  prior  title  and  furnishes  points 
and  data  from  which  the  extent  of  its  holding  can  be  determined. 

This,  I  think,  closes  all  there  is  in  which  the  Government  is  inter- 
ested and  about  which  any  dispute  exists,  as  in  any  of  the  Appleton 
dams,  locks,  or  canals. 

THB  OEDABS. 

The  deed  to  the  Green  Bay  and  Mississippi  Canal  Company  contains, 
under  paragraph  8,  the  following  description:    » 

All  that  part  of  lot  number  foar  (4)  in  seetion  namber  twenty-one  (21),  town 
twenty-one  (21),  range  eighteen  (18)  east,  in  the  eoanty  of  Oataeamie  and  State  of 
Wisconain,  lying  sonth  of  the  center  line  of  the  oanal  npon  aaia  lot,  and  also  one- 
onarter  of  an  acre  lying  on  the  north  side  of  said  canal,  particularly  described  in  a 
need  from  Paul  Thibeau  to  the  Fox  and  Wisconsin  Improv^ement  Company,  dated 
Apr.  17, 1854,  and  recorded  in  the  office  of  the  register  of  deeds  for  said  county  in 
volume  4  of  deeds,  on  page  343.  Also,  a  strip  of  land  two  (2)  rods  in  width,  fully 
described  in  said  deed  from  Thibeau,  together  with  all  other  rights  and  privilegee 
described  and  mentioned  in  said  deed. 

The  land  conveyed  under  this  title  extends  north  to  the  middle  thread 
of  canal  and  the  north  half  of  canid,  but  the  north  bank  of  canal  and 
the  north  canal  bank  rest  on  title  by  presumption,  but  the  dam  landing 
itself  is  on  land  that  the  canal  company  had  title  to. 

The  United  States  is  entitled  to  the  use  of  the  right  of  way  which 
appears  on  the  map  of  Jenne  under  the  head  of  ^'Oedars,"  and  to  keep 
the  same  in  repair  under  the  deed  from  Thibeau,  and  is  also  entitled  to 
the  use  of  one-fourth  of  the  lot  upon  which  is  marked  on  said  map 
<<  house  and  barn.'' 

LITTLB  OHUTB. 

At  this  point  we  find  certain  lots  and  parcels  of  land  mentioned  in 
the  deed  of  the  Fox  and  Wisconsin  Biver  Improvement  Company, 
designated  as  <*  Number  2,"  being  about  6  acres  on  the  south  side  of 
the  canal  at  Little  Ohute^  in  lot  No.  1,  in  section  21.  township  21  north, 
of  range  18  east^  referring  for  more  perfect  descnption  to  a  deed  of 
Morgan  L.  Martin  and  wife  to  the  president  and  directors  of  the  Fox 
and  Wisconsin  Improvement  Company,  dated  July  10,  1855,  and 
recorded  in  the  office  of  the  register  of  deeds  in  Outagamie  Oonnty  in 
volume  7  of  deeds,  on  page  488. 

There  is  no  dispute  arising  upon  the  title  of  the  (Government  to  these 
lands,  subject,  of  course,  to  the  reservation  for  water-power  purposes 
by  the  Green  Bay  and  Mississippi  Oanal  Company,  marked  upon  the 
map  with  orange  tint,  and  the  Little  Chute  Islands,  designated  in  said 
deed  of  the  Fox  and  Wisconsin  Improvement  Company  under  the  head 
of  "Number  3,"  and  referring  for  a  description  to  a  deed  firom  Morgan 
L.  Martin  and  wife,  made  to  the  president  and  directors  of  the  Fox  and 
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^W"iscoii8in  Lnprovement  Gompanj,  and  a  deed  of  Frederick  Packard 
to  the  president  of  the  Foz  and  Wisconsin  Improvement  Company,  all 
of  which  are  recorded  in  Ontagamie  Oounty,  in  volume  7  of  deeds,  on 
page  488. 

The  Government,  under  the  company,  hold  the  property  upon  which 
the  north  and  south  abutments  rest,  and  also  the  canal,  the  east  dam 
abutment  being  deemed  to  be  upon  what  is  styled  "private  property." 
The  west  end  of  the  dam  the  Government  also  has  title  to  from  the 
company.  At  the  time  of  the  transfer  to  the  United  States  the  canal 
continued  down  across  land  that  the  company  did  not  own,  but  they 
have  since  acquired  title  thereto.  This  title  has  been  acquired  since 
about  the  year  1880  by  the  purchase  of  land  across  which  the  canal 
lays  in  it.  The  south  dam  landing  stands  upon  land  to  which  the 
Green  Bay  and  Mississippi  Canal  Company  have,  since  its  transfer  to 
the  Government,  acquired  title. 

The  remainder  is  title  by  presumption,  and  the  presumption  in  some 
instances  is  exceedingly  questionable. 

Under  descriptive  designation  "4"  in  the  deed  from  the  Fox  and  Wis- 
consin Improvement  Company  there  is  described,  among  the  parcels  of 
land  particularly  designated,  6  acres  on  the  south  side  of  canal  at  Little 
Chute,  in  lot  No.  4,  section  22,  township  21  north  of  range  18  east, 
referring  for  a  more  perfect  description  to  a  deed  made  by  Conkey 
and  wife  to  the  president  and  directors  of  the  Fox  and  Wisconsin  l^i^r 
Improvement  Company,  dated  July  19, 1865,  and  recorded  in  the  oflace 
of  the  register  of  deeds  for  said  county,  in  volume  5  of  deeds,  on  pages 
657  and  668. 

The  title  to  this  land  is  undisputed  in  the  Government  through  the 
company. 

Under  descriptive  designation  <<6''  in  the  deed  to  the  Mississippi 
Canal  Company  there  is  described  about  7^  acres  on  the  south  side  of 
the  canal,  or  between  the  canal  and  river  at  Kaukauna,  in  or  about 
private  claim  No.  1,  referring  for  better  description  to  a  deed  irom 
M.  J.  Mead  to  the  president  and  directors  of  the  Fox  and  Wisconsin 
Improvement  Company,  dated  August  14,  1865,  and  recorded  in  the 
office  of  the  register  of  deeds  for  Outagamie  County,  in  volume  6  of 
deeds,  pages  30, 31.  and  from  George  Law  and  wife  to  the  same,  dated 
August  28, 1866,  ana  recorded  in  said  volume  6  of  deeds,  on  pages  36, 37. 

This  land  was  entered  from  the  Government  by  Paul  Ducharme 
September  30, 1836. 

On  the  10th  day  of  September,  1862,  George  W.  Law  and  his  wife 
conveyed  the  other  undivided  one-half  to  M.  J.  Mead. 

On  August  14, 1865,  M.  J.  Mead  conveyed  by  warranty  to  the  Fox 
and  Wisconsin  Improvement  Company  the  other  undivided  one-half  of 
the  land,  one  undivided  one-half  of  which  was  conveyed  to  Morgan  L; 
Martin  by  George  W.  Law  and  wife  by  deed  December  12, 1851. 

On  the  20th  day  of  August,  1855,  George  W.  Law  and  wife  quit- 
claimed to  the  Fox  and  Wisconsin  Improvement  Company  the  land 
described  in  the  deed  flx)m  Mead  to  the  company,  by  the  deed  of  August 
14, 1855,  subject  to  the  deed  given  to  Morgan  L.  Martin. 

In  April,  1866,  Martin  had  judgment  in  the  circuit  court  oi  Brown 
County  against  the  Fox  and  Wisconsin  Improvement  Company,  and 
issued  an  execution  thereon  to  the  sheriff  of  Outagamie  County,  who 
levied  upon  and  sold  to  him  certain  tracts  of  land,  among  others  a  piece 
of  land  described  as  follows: 

Commenoing  at  a  point  at  the  upper  and  western  extremity  of  the  canal  at  Eau- 
kanna,  bnt  twenty  (^0)  feet  north  of  the  northerly  water  line  of  the  canal;  running 
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thence  down  and  along  the  hank  of  said  canal  twentv  (20)  feet  distant  from  -felie 
water  line,  ae  aforesaid,  to  the  northerly  line  of  the  Bonth  half  of  private  claim  nmn- 
ber  1,  lately  owned  by  George  W.  Law;  thence  following  said  northerly  line  of*  the 
south  half  of  lot  number  1,  aforesaid,  easterly  to  the  Fox  Riyer  at  low-water  m&rlr; 
thence  npstream  along  the  margin  of  the  Fox  River  to  the  npper  extremity  of  tbe 
ffnard  lock  at  the  heiKl  of  the  canal:  thence  northerly  to  the  place  of  be^nnin^y 
including  all  the  lands  sold  to  Martin  by  Law  by  deed  of  September  12, 1851,  and 
by  Law  to  Mead  by  the  deed  of  September  10, 1852,  and  bv  Mead  and  Law  to  the  fox 
and  Wisconsin  Improvement  Company,  and  also  the  right  of  way  of  canal  at  tii&t 
pnint. 

And  on  the  23d  day  of  December,  1871,  Martin  received  sheriff's  deed 
of  sach  premises  by  reason  of  the  relation  existing  between  Morgan  Lt. 
Martin  as  a  contractor  for  the  completing  of  the  work  of  improvement. 

The  State  of  Wisconsin,  in  equity,  was  entitled  to  have  a  convey- 
ance from  Martin  of  the  lands  described  in  that  deed,  and  previoas  to 
the  time  of  levying  said  execution  referred  to,  that  right  of  the  State 
of  Wisconsin  had  passed  to  the  Fox  and  Wisconsin  Improvement  Com- 
pany by  virtue  of  the  acts  of  the  legislature  and  proceedings  had 
thereunder. 

Previous  to  February  22^  1873,  negotiations  were  entered  into  by  the 
Oreen  Bay  and  Mississippi  Oanal  Company  and  Morgan  L.  Martin  for 
the  purchase  of  the  interest  acquired  by  said  Martin  in  the  lands  for- 
merly owned  by  the  Fox  and  Wisconsin  Improvement  Company. 

The  result  of  the  negotiations  was  a  deed  by  Morgan  L.  Martin  and 
wife  to  the  Green  Bay  and  Mississippi  Canal  Company,  of  the  whole  of 
that  part  of  the  south  half  of  private  claim  Ko.  1  lying  on  the  easterly 
side  of  the  canal  at  Kaukauua  aforesaid.  The  title  of  Martin  so  con- 
veyed was  in  law  determined  to  be  an  undivided  half  of  the  land 
conveyed  by  Mead  and  Law. 

For  history  of  this  title  see  G.  B.  and  M.  Canal  Co.  v.  Hewitt,  volume 
62,  page  316. 

The  other  undivided  half  of  the  land  across  which  the  canal  runs 
passed,  by  mesne  conveyances,  firom  Law  to  Hewitt    (See  66  Wis.,  461.) 

The  title  to  the  undivided  half  was  acquired  by  the  Green  Bay  and 
Mississippi  Canal  Company  alter  its  transfer  to  the  United  States. 
This  gives  a  good  undivided  half  in  the  Government,  with  the  other 
undivided  half  in  Hewitt,  to  this  land  by  paper  title,  but  seizure  by  the 
public  possession  and  presumptive  title  therefrom  makes  the  title  to 
the  whole  of  the  property  safely  in  the  United  States.  But  it  wiU  be 
found,  upon  investigation  of  the  location  of  the  dam  landing  of  the 
main  Kaukauna  dam,  that  it  is  not  on  this  piece  of  land  just  described, 
but  is  on  fractional  section  24  north  of  the  river,  lying  between  pri- 
vate claim  Ko.  1  and  the  river  on  two  sides  and  section  23  on  the 
third  side.  The  title  in  the  company  to  that  part  of  section  24  on 
which  the  dam  lands  are  is  good  and  unquestioned,  including  also  the 
west  end  of  canal. 

The  canal  then  extends  across  private  claim  "So.  1  and  a  long  distance 
down  the  river,  where  the  only  title  the  Government  have  down  the 
river  below  private  claim  No.  1  is  on  account  of  the  taking  and  occupa- 
tion for  public  use,  being  a  title  by  limited  presumption,  and  the  same 
rule  applies  to  both  the  other  dams  about  the  continuation  of  the  canal 
along  down. 

BAPIDE  OBOOHB. 

In  the  deed  to  the  Green  Bay  and  Mississippi  Canal  Company,  under 
the  head  of  No.  6,  there  occurs  this  description: 

Ahoat  153.93  acres  of  land  at  Rapids  Croohe,  heing  the  sonth  half  of  the  northeast 
quarter  in  lots  fonr  (4)  and  Ave  (5)  in  section  number  four  (4)^  township  nnmber 
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't'vrenty-one  (21),  raogo  Dineteen  (19)  east,  in  the  oonnty  of  Outagamie  and  State  of 
Wisconsin.  For  a  more  perfect  description  reference  is  had  to  a  deed  from  Morgan  L. 
Martin  and  wife  to  the  president  and  directors  of  the  Fox  and  Wisconsin  Improve- 
ment Company,  recorded  in  volume  9  of  deeds,  page  397|  in  the  register  of  deeds 
office  of  Outagamie  County. 

Uiider  this  deed  from  Morgan  L«  Martin  the  canal  company  acquired 
and  had  title  at  the  Oroche  to  the  north  dam  landing  and  the  entire 
canal  bed  and  locks. 

In  the  same  deed  to  the  canal  company  occurs,  under  paragraph  l^o.  7, 
the  following  description: 

Two  lots,  to  wit:  One-half  acre  of  land  adjoining  the  lower  look  in  the  canal  at 
Kankuana  and  one-half  acre  adjoining  the  lot  next  above  the  lower  one  aforesaid, 
Tvhich  said  lots  are  laid  out  in  a  square  form  in  the  county  of  Outagamie  and  State 
of  Wisconsin. 

Eeference  is  made  for  a  fuller  description  of  the  same  to  a  deed  from 
Morgan  L.  Martin  to  the  president  and  directors  of  the  Fox  and  Wis- 
consin Improvement  Company,  dated  July  14,  1855,  and  recorded  in 
the  office  of  the  register  of  deeds  for  said  county,  in  volume  9  of  deeds, 
on  page  428. 

The  title  to  this  land  is  in  the  United  States,  under  the  company. 

LITTLE  KATJKAX7NA. 

At  Little  Kaukauna,  as  will  be  seen  by  reference  to  a  map  of  Jenne, 
engineer,  accompanying  this  report,  there  was  appropriated  for  the  pub- 
lic work  7.85  acres  of  land,  marked  upon  the  map  as  lying  between  blue 
line  and  the  original  shore  of  the  river. 

I  do  not  find  anywhere  any  title,  either  in  the  Mississippi  Canal  Com- 
pany, the  Fox  Eiver  Improvement  Company,  or  the  United  States,  upon 
record,  covering  this  description  of  land.  Tne  land  was  unquestionably 
taken  in  the  early  days  of  the  improvement,  under  the  power  conferred 
upon  the  Fox  and  Wisconsin  Improvement  Company  by  the  State  of 
Wisconsin. 

There  is  an  agreement  with  the  Fox  and  Wisconsin  Improvement 
Company  and  one  Alfred  Boe,  in  respect  to  the  lands  upon  the  other 
side  of  the  river,  in  section  18,  providing  Eoe  was  then  the  owner  of  the 
land  upon  that  side,  where  the  north  landing  of  the  dam  at  this  point 
rests,  whereby  it  was  agreed  by  Boe  that  if  the  Fox  and  Wisconsin 
Biver  Improvement  Company  would  build  a  dam  and  locate  the  lock 
on  his  land,  Boe  would  convey  the  lands  covered  by  canal,  dam,  locks, 
and  embankments  of  the  improvement  company  free  of  charge,  pro- 
vided that  the  company  should  build  and  maintain  a  dam  of  sufficient 
height  to  give  a  sufficient  flow  for  use  for  hydraulic  purposes,  the  com- 
pany to  convey  a  half  of  the  water  power  to  Boe,  and  thereupon  that 
Roe  would  convey  to  the  Fox  and  Wisconsin  Improvement  Company 
sufficient  land  adjoining  canal  banks  to  enable  them  to  make  use  of  the 
other  half  of  the  water  power  reserved  by  them. 

That  agreement  has  been  recognized  in  all  transfers  of  this  property, 
and  the  blue  line  on  the  canal  company's  map  was  traced  and  referred  to 
in  a  plat  of  the  land  made  by  Clark,  Emerson,  and  Boynton,  subsequent 
owners,  and  all  conveyances  of  any  part  of  that  land  were  made  subject 
to  this  agreement,  which  is  recited  as  bearing  date  October  14, 1856, 
until  a  conveyance  of  a  part  of  the  lots  in  1887,  when  a  new  condition 
is  interposed  in  the  deeds  of  conveyance,  attempting  to  avoid  such 
agreement  with  the  Fox  and  Wisconsin  Improvement  Company.  I 
think  that  except  the  lands  upon  that  side  of  the  river  where  the  dam 
rests,  covered  by  this  agreement,  there  can  be  no  claim  of  title  in  the 
Government  or  the  canal  company,  except  a  presumptive  one. 

Digitized  by  LjOOQIC 


2894     REPORT  OF  THE  CHIEF  OF  ENGIKEERS,  U.  8.  AKICT. 

DBPERE. 

The  first  provision  made  for  a  dam  at  Depere  was  by  act  of  the  legis- 
lative eonncil  of  the  Territory  of  Michigan  in  1835,  anthoriziDg'  certain 
persons  to  build  a  dam  and  to  make  use  of  the  water  power.  The  per- 
sons so  aathorized  were  incorporated  in  the  subsequent  year.  Nothing 
particular  seems  to  have  been  done. 

In  1849  the  board  of  public  works  created  under  the  laws  of  the 
State  of  Wisconsin  asked  for  proposals  for  the  constmction  of  a  dam 
and  locks  at  this  place  for  the  Fox  and  Wisconsin  Eiver  Improvement 
Company^  a  proposition  for  a  brush  and  gravel  dam  and  a  timber  ioclr. 
A  section  of  the  canal  on  the  west  side  of  the  river  was  accepted,  and 
on  the  east  side  of  the  river  Joshua  F.  Gox  made  a  proposition  to  con- 
struct the  same,  which  was  accepted,  with  the  proviso  that  he  would 
get  a  release  from  the  former  proposition  upon  the  west  side,  and  a 
surrender  of  the  contract  to  the  State.    The  dam  was  located  by  the 
chief  engineer  of  the  Fox  and  Wisconsin  Improvement  Company  on 
the  east  side.    A  dam  and  lock  of  its  kind  was  constructed  under  the 
proposition  offered  by  Oox.  and  by  an  act  of  February  9,  1850,  entitled 
<<An  act  for  the  relief  or  Joshua  F.  Oox,"  the  State  of  Wisconsin 
granted  to  him  the  free  use  of  the  surplus  water  for  hydraulic  pur- 
poses, created  by  the  dam,  or  which  should  be  hereafter  created  by 
reason  of  said  dam,  upon  the  condition  that  Oox  should  complete  the 
work  under  his  contract,  and  maintain  forever  the  lock,  dam,  and  canal, 
and  should  at  all  times  pass  boats  through  the  lock  free  of  charge. 

Failure  to  perform  was  a  forfeiture  of  right.    There  does  not  seem  to 
have  been  anything  in  the  form  of  a  formed  seizure  and  taking  of  lands 
to  be  used  in  the  construction  of  said  locks  and  canal  and  dam,  and 
there  does  not  seem  to  have  been  anywhere  any  description  of  what  land 
was  taken  and  used.    It  may  be  that,  as  to  the  old  dam,  a  presumptive 
title  can  be  maintained  in  the  Gk>vemment  through  the  Fox  and  Wis- 
consin Improvement  Oompany  and  its  successor,  the  Green  Bay  and 
Mississippi  Oanal  Oompany^  but,  unfortunately,  after  the  assumption 
of  the  charge  of  the  works  by  the  U  nited  States,  the  location  of  the  dam 
was  chang^,  and,  so  far  as  I  am  able  to  ascertain,  the  money  that  was 
required  to  build  a  new  dam  and  keep  it  in  repair  and  construct  a  canal 
and  a  lock,  commencing  near  1878  and  continuing  up  to  1896,  was 
invested  in  this  canal,  dam,  and  locks,  without  any  title  at  all  by  any 
seizure  or  any  condemnation  or  pretense  of  seizure,  and  that  the  only 
memorandum  of  an  agreement  with  reference  to  the  same  is  upon  a  iitne 
scrap  of  paper,  unsigned,  I  think,  by  anybody,  wherein  a  note  was  made 
as  between  the  engineer  in  charge  and  one  Lawton,  which  leads  to  the 
opinion,  from  which  I  can  not  escape,  that  the  Government  has  no  title 
at  aU. 

The  lands  that  are  described  in  paragraph  9  in  the  deed  to  the  Fox 
and  Wisconsin  Improvement  Oompany,  containing  32.60  acres  of  land, 
in  the  county  of  Brown,  known  and  described  as  lot  6,  in  section  1»; 
township  22  north  of  range  20  east,  as  described  in  a  certain  deed  from 
Morgan  L.  Martin  and  wife,  dated  July  10, 1856,  and  recorded  in  the 
office  of  the  register  of  deeds  lor  said  Brown  County  in  Volume  S  ofdeeds, 
page  168,  to  which  said  deed  reference  is  made  j  and  the  further  descrip- 
tion of  about  61.36  acres  of  land  in  the  county  of  Brown,  known  as  lot  ^ 
in  said  section  18,  referring  for  accuracy  of  description  to  a  deed  between 
the  president  and  directors  of  the  Fox  and  Wisconsin  Improvement 
Oompany  and  the  heirs  and  devisees  of  Robert  Oampbell,  deceasea,  a 
have  been  unable  to  find  any  title  of  record. 
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The  land  described  in  paragraph  11  of  said  deed  as  being  a  certain 
piece  and  lot  of  land  at  or  near  the  village  of  Montello,  in  the  connty  of 
Marquette,  which  was  acquired  and  is  now  owned  by  the  Fox  and  Wis- 
consin Eiver  Improvement  Company  and  its  trustees,  I  have  accounted 
for  by  showing  that  the  title  thereto,  except  the  title  by  presumption, 
is  in  N.  M.  Edwards,  trustee  for  the  present  Green  Bay  and  Mississippi 
Oanal  Company. 

There  are  certain  other  rights  that  may  properly  be  considered  under 
tbis  report,  to  wit:  The  rights  of  flowage,  which  have  been  acquired  by 
the  United  States  by  payment  and  satisfaction  of  the  awards  and  upon 
agreement.  The  number  of  the  claimants  was  enormous  and  the  claims 
extended  on  both  shores  of  Lake  Winnebago  and  upon  all  the  tribu- 
taries to  the  lake. 

Any  payment  of  awards  made  by  commissioners,  and  sums  agreed  to 
be  paid,  and  paid  by  the  representatives  of  the  Government  specially 
appointed  for  that  purpose,  I  do  not  think  can  be  relied  upon  as  an 
absolute  bar  to  any  future  claim  for  damages  which  may  arise  upon  a 
new  state  of  facts.  It  probably  for  years  to  come  will  prevent  any 
further  claims  being  made,  hut  in  case  of  a  cka/i^e  of  the  height  of  the 
dam  at  Menaslia.  which  may  pen  up  the  water  in  Lake  Winnebago  higher 
tha/n  it  was  at  the  time  claimed  for  former  damages  so  made,  then  in 
every  case  there  will  be  a  new  claim  arise,  whether  it  is  prosecuted 
or  not. 

I  can  not  close  this  report  without  acknowledging  the  great  obliga- 
tions that  I  am  under  to  the  officers  and  attorney  of  the  Green  Bay 
and  Mississippi  Canal  Company  for  their  kindness  in  extending  to  me 
every  opportunity  and  source  of  information  in  their  power  that  would 
throw  light  upon  any  of  the  questions  involved  in  the  report,  and  also 
to  Capt.  George  A.  Zinn,  of  the  Corps  of  Engineers,  for  maps  and  val- 
uable information  courteously  Airnished  by  him. 

The  time  and  examination  required  to  cover  the  points  made  in  this 
report  have  been  much  more  extended  than  the  reading  of  the  act 
under  which  I  was  appointed  would  seem  to  indicate;  but  to  the  extent 
of  my  ability,  and  within  the  limits  of  the  appropriation  for  the  work, 
I  have  endeavored  thoroughly  and  fully  to  discharge  the  duty  reposed 
in  me. 

All  of  which  is  respectftilly  submitted. 

Edw.  S.  BBAoa. 

Febbuaby  15y  1898. 


I  I  22. 

OPEBATING  AND  CABE  OP  LOCKS  AND  DAMS  ON  POX  BIVEB,  WISCONSIN. 

The  expenditures  for  maintaining  the  existing  depth  of  navigation 
throughout  the  Fox  Biver  and  canals;  for  repairs  to  mechanical  con- 
structions that  have  been  completed  and  in  use,  but  afterwards  iigured 
by  flood  or  otherwise;  for  current  repairs  to  old  locks  and  dams  and 
lock  houses,  and  for  lock  tenders'  services,  have  been  paid  from  the 
indefinite  appropriation  for  ^<  operating  and  care  of  canals  and  other 
works  of  navigation,"  provided  for  by  section  4  of  river  and  harbor  act 
of  July  6, 1884. 

In  accordance  with  this  section  an  itemized  statement  of  the  expend- 
itures is  appended  hereto. 
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The  work  daring  the  fiscal  year  has  consisted  principally  in  dredging 
the  channels  of  the  river  and  canals  and  in  making  repairs  of  locks, 
dams,  canal  banks,  lock  houses,  dredges,  and  boats. 

For  details  of  work  done  dnnng  the  year  see  the  report  of  Mr.  L.  M. 
Mann,  assistant  engineer,  appended  to  this  report  His  report  is 
accompanied  by  one  tracing,  hydrograph  Lake  Winnebago,  dischar^fe 
of  Fox  Biver,  and  rainfall,  one  bine  print,  general  dredging  data,  and 
map  of  Stockbridge  Harbor. 

It  is  particularly  to  be  noted  that  the  continned  enforcement  of  the 
rules  and  regulations  for  the  navigation  and  use  of  the  locks  and  canals 
on  Fox  River,  approved  by  the  Secretary  of  War,  February  15, 1895, 
under  the  river  and  harbor  act  of  August  17, 1894,  has  brought  about 
a  general  condition  which  is  far  more  satisfisMctory  than  ever  before  to 
all  interests  concerned. 

Money  statemmt. 

July  1,1897,  balance  miexpdnded 17,774.50 

Amoant  allotted  for  fiBoal  year  ending  Jane  SO,  1S98 60^009.02 

67,784.12 
Jane  SO,  1896,  amonnt  expended  daring  fiaoal  year 62, 697. 03 

Jaly  1,1898,  balance  onexpended 6,187.09 

Jnlyl,1898,outetandingllabiUtiea 1,969.43 

Joly  1,1896,  balance  available 3,227.66 

{Amonnt  (estimated)  for  expenditure  in  fiscal  year  ending  Jane  30, 1899. .  *63, 869. 10 
Amoant  available  for  fiaeal  year  ending  Jnne  30, 1899 67,096. 76 


bbpobt  of  mb.  l.  m.  mank,  assistant  xnoinsbr. 

Unitbd  Btatss  Enoinkbr  Officb, 

Fox  ElVXB  IMPBOVBMBNT, 

08hko9h,  Wi$.,  June  30, 1898. 

Captain:  I  bave  the  honor  to  aabmit  the  following  report  of  operations  npon 
''operatingand  care  of  canals  and  other  works  of  navigation  on  Fox  River,  Wiscon- 
sin.'' from  Portage  to  Oreenbay,  for  the  fiscal  year  ending  Jane  30, 1898: 

The  work  done  daring  the  year  consisted  principallv  in  rebuilding  the  Kankanna 
FifbhLock  and  waste  weir;  backing  Depere  Lock  with  earth;  bauding  retaining 
wall  at  Depere  Dam;  repairing  Little  Kankaana  Dam;  backing  fiapide  Croche  and 
Little  Ohnte  dams  and  bailding  needle  houses  for  same;  repa&ing  Kankaana  First 
Lock  and  fencing  United  States  property  at  this  lock;  repairing  Kankaana  Dam; 
bailding  a  core  wall  at  Little  Chate  First  Look;  backing  Gedais  Dam;  repairing 
Taintor  gates  of  Appleton  Lower  Dam :  bailding  addition  and  repairing  Applet-on 
Third  Lock  house;  repairing  waste  weir,  Appleton  Third  Lock;  repairing  Appleton 
Second  Lock;  fencing  United  States  property  at  Appleton  First  Lock;  repairing 
Taintor  gates  of  Appleton  Upper  Dam ;  repairmg  Menasha  Lock  and  Eureka  Lock ; 
backing  Eureka  Dam :  repairing  Berlin  Lock ;  building  warehouse,  timber  shed,  and 
repair  snop  at  Berlin  Lock ;  repairinff  White  Kiver  Look,  Princeton  Lock,  and  Grand 
River  Lock;  repairing  MonteUo  ana  Qovemor  Bend  dams^  repairing  Fort  Winne- 
bago Lock ;  repairing  canal  revetment  of  Portage  Canal :  repairs  to  boats  and  dredges : 
removing  bars  of  Upper  and  Lower  Fox  River  bv  dredging;  and  making  incidental 
repairs  to  locks,  dams,  and  canal  banks,  and  incidental  surveys. 

MAINTENAKCB  OF  NAVIOATION. 

Navigation  was  closed  formally  November  23, 1897,  on  the  Fox  and  Wolf  rivers. 
The  usual  preparations  for  the  winter,  removing  flushboards  firom  the  dams  and 
drawing  the  water  firom  the  Little  Chute  and  Kaukauna  canal  systems,  were  made. 
Navigation  was  again  opened  April  8,  1898,  on  the  Upper  Fox  and  Wolf,  and  April 
12f  1^,  on  the  Lower  Fox  River. 

The  water  in  the  Lower  Fox  and  Lake  Winnebago  has  been  well  maintained  at  the 
crest  of  the  dams  throughout  the  year  with  few  exceptions,  or  when  it  was  allowed 

- 

*  Amonnt  allotted  if  estimate  is  approved* 
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to  be  drawn  from  Lake  Winneba^  by  special  permission  of  the  Secretary  of  War. 
The  enforcement  of  Rnle  12  oontinues  to  have  its  good  effect,  and  the  troubles  of 
previous  years  have  passed.  The  conditions  respecting  the  water  are  far  better  than 
ever  before,  and  all  interests  express  great  satisfaction.  Navigation  is  undoubtedly 
improving  and  water  users  have  more  power  with  the  same  quantity  used. 

The  stages  of  Lake  Winnebago  are  shown  on  hydrograph  accompanying  this 
report,  with  discharge  as  observ^  at  Bapide  Croche  Dam  and  precipitation  of  the 
upper  valleys.    Hydrograph  shows : 

Water  below  crest  of  dam days..    182 

Water  above  crest  of  dam do...    183 

Maximum  height  of  water  May  4^  1898 feet..  3.04 

Maximum  height  of  water  April  17, 1897 do...  3.03 

Lowest  point  reached  March  1, 1898 feet  below  crest..  0.81 

Lowest  point  reached  August  26, 1897 do...  0.70 

Of  the  one  hundred  and  eiffhty-two  days  below  crest,  water  was  less  than  one- 
tenth  foot  below  crest  during  thirty-one  days. 

Maximum  discharse  of  river  measured  at  Little  Elaukauna  Dam  wa8>  430,740  cubic 
feet  per  minute  on  May  6,  1898. 

Mean  monthly  discharges  at  Bapide  Croche,  which  corresponds  nearly  to  the  dis- 
charges at  Neenah  and  Menasha,  lor  the  year  are  as  follows : 


Cnbio  feet 
perminate. 


Cubic  feet 
perminate. 


1897. 

Jnly 

August.....'. 

September 

October 

November 

Deoember 


192,001 
U0,932 
49,757 
85,626 
111,238 
188,010 


1806. 

January 

February 

March 

April 

l(Uy 

June 

Mean  for  year . 


168,605 
141,676 
178, 288 
244, 656 
284,740 
194,168 


156,612 


In  continuance  of  the  history  of  the  water  regulation,  I  would  state  that  the  water 
in  Lake  Winnebago  commenced  dropping  below  the  crest  of  Menasha  Dam  during 
last  ten  days  of  August  and  first  ten  days  of  September,  1897,  and  then  stood  at  the 
crest  until  the  beginning  of  November.  During  this  time  the  mills  at  Menasha  shut 
down  promptly  from  August  19  to  September  13,  while  at  Neenah  they  did  not  stop 
drawing  water  until  August  27;  all  the  latter  parties  were  arrested  for  violation  of 
tiie  law.  On  October  8, 1897,  the  Secretary  of  War  permitted  the  mills  to  draw  the 
water  6  inches  below  the  crest.  The  miU  men  used  this  privilege  sparingly  and  the 
water  did  not  go  below  the  crest  until  November  2,  and  then  it  fell  gradually.  On 
January  12, 1898,  the  Secretary  of  War  gave  further  permission  to  draw  the  water 
18  inches  below  the  crest  until  the  opening  of  navigation .  The  water  reached  its  low- 
est point  March  1, 1898,  at  about  10  inches  below  the  crest  and  at  the  crest  on  March 
28,  fifteen  days  before  the  opening  of  navigation.  The  maximum  was  the  same  as  last 
year,  3.04  feet,  but  was  reached  m  May,  a  month  later  than  last  year.  The  mean  dis- 
charge was  slightly  greater  than  last  year,  as  given  above.  Limited  sluicing  at 
Menasha  was  only  required  from  May  3  to  16  to  keep  the  lake  down,  but  this  should 
be  divided  between  Neenah  and  Menasha,  so  as  to  cause  as  little  backwater  to  the 
mills  as  possible  and  treat  all  alike. 

Maintaining  the  water  at  the  crests  of  dams  has  undoubtedly  increased  the  traffic 
on  the  Lower  Fox,  as  shown  by  largely  increased  lockages,  tonnage,  and  passenger 
travel,  and  I  believe  it  will  continue  to  increase. 

In  September,  1897.  a  new  traflic  was  commenced  by  carrying  lumber  from 
Menominee,  Mich.,  to  Oshkosh,  Wis.,  on  barges.  A  regular  line  has  been  established 
and  continued,  reducing  railroad  rates  more  than  one-half.  A  contract  has  been 
made  to  continue  this  traffic  all  this  season. 

For  marking  channel  two  cribs,  10  bv  10  bv  9  feet,  were  constructed  and  placed  on 
■  left  channel  line  below  Menasha  Lock,  and  one  crib,  16  by  16  by  11  feet,  was  con- 
structed and  placed  at  the  left  of  entrance  to  Menasha  River,  on  Lake  Winnebago. 
These  cribs  were  placed  and  completed  Julv  30,  1897,  and  this  spring  the  entrance 
crib  and  the  lower  one  below  the  look  were  furnished  with  post  lights  by  the  Light- 
House  Department,  which  already  have  given  great  satisfaction.  The  cribs  were 
built  according  to  new  plan  to  resist  the  action  of  the  ice.  All  previous  cribs  have 
been  destroyed  or  overturned.  These  stood  the  test  last  winter  and  spring.  They 
are  built  square  to  low  water  and  then  topped  off  with  oak  plank,  running  almost 
to  a  point,  offering  little  resistance  to  the  &e.  Buoys  and  other  cribs  for  marking 
channels  and  reefs  were  set. 

All  gauge  readings  were  calculated,  tabulated,  and  platted,  as  were  also  daily 
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diichargea  of  the  rivar  at  different  pointo.  A  new  general  map  of  the  Fox  River,  on 
a  Male  of  8  inehes  to  the  mile,  hat  oeen  oommenced  and  about  one-third  completed. 
A  general  nrofile  of  the  Fox  Riyer  from  Portage  to  Greenbav,  horizontal  scale  of  1 
inch  to  6,000  feet  and  a  vertical  scale  of  1  inch  to  10  feet,  showing  detail,  baa  been 
completed  in  portfolio  form. 

A  complete  tabulation  of  the  water  powers  on  the  Lower  Fox  is  respectfiilly 
referred  to  in  the  Annoal  Report  of  the  Chief  of  Engineers  for  1887,  page  2722. 

BXPAIBS  OF  LOCKB,  ETC. 

Depere  Loek. — ^Risht  and  left  look  walls  and  npper  left-wing  wall  were  baoked, 
and  left  canal  bans  above  lock  was  leveled  np,  under  agreement  with  Thiele  & 
Handeyside,  of  Depere,  1,057  cubic  vards  of  day  being  used. 

Depere  Dam. — ^The  retaining  wall  oelow  right  abutment,  commenced  in  May,  1897, 
was  completed  and  backed  during  June,  and  the  seams  of  left  abutment  were 
repointecL 

LtMe  Kaukauna  Lock.— Upper  revetments  were  each  protected  with  two  guard 
piles,  driven  under  agreement  with  Adolph  Green,  of  Greenbay. 

Little  Kaukauna  Dam, — ^The  submerged  apron  cribs  below  dam  were  refilled,  vrhere 
stone  had  washed  out  and  were  decked  over,  using  21,550  feet  B.M.  of  timber  and  47 
cords  of  stone.  Sluiceway  and  walk  were  protected  with  22  fuard  pilee,  driven 
under  agreement  with  Adolph  Green,  of  Greenbay,  and  new  needles,  220  in  all,  were 
purchased. 

Rapide  Crocke  Dam, — ^A  needle  house  was  built  at  Anpleton  and  placed  at  left  abut- 
ment. The  dam  was  backed  in  November  by  dredge  Ko.  2, 2,551  cubic  yards  of  clay 
being  used. 

Kaukauna  lyth  Look,— This  lock,  composed  of  dry  rubble  masonry,  faced  with 
plank,  was  built  in  1854,  and  has  since  been  repaired  at  different  times.     It  was 
entirely  rebuilt  this  season,  the  same  style  of  oonstruetion  being  used,  witb  follow- 
ing improvements :  Lock  was  lengthened  upstream  to  standard  length,  170  feet; 
valve  platform  was  constructed  at  upper  end  and  valves  removed  from  upper  mtes; 
two  horizontal  girts  instead  of  one  were  used  in  wall  construction  to  facilitate 
repairs  above  water:  mud  sill  was  bolted  to  solid  rock  and  backed  with  concrete; 
head  walls  are  of  cut  stone  and  laid  in  cement,  and  left  wall  has  a  spur  running  into 
bank  to  prevent  leakage  around  lock  wall :  old  gate  maneuvering  gear  was  replaced 
by  standard  tripod  system,  witii  a  newly  aesigued  steel  spar  fastened  to  side  of  gate 
and  running  under  tne  coping  of  wall ;  wooden  hand  rails  were  replaced  bv  g^a  pipe. 
The  walls  are  built  on  rock,  and  formed  with  8  by  10  inch  oak  posts  4  feet  apart, 
faced  with  two  thicknesses  of  2-inch  dressed  pine  plank  and  backed  with  dry  rnbble. 
The  posts  are  mortised  into  mud  sills  and  tied  back  with  iron  rods,  and  two  girt 
courses  of  10  by  12  inch  oak  are  placed  equal  distances  from  bottom  of  coping  and 
top  of  mud  sill.    The  coping,  6  feet  wide,  is  of  two  parallel  timbers,  10  by  16  inch 
front  and  10  by  10  inch  back,  with  cross  ties,  the  spaces  being  filled  in  with  stone 
and  surfaced  with  concrete.    Hollow  quoins  are  oak  posts,  and  head  and  tail  walls 
are  of  cement  masonry.    General  dimensions  are :  Length  overall,  227i  feet ;  between 
hollow  quoins,  170  feet;  top  width  of  chamber^  S5.6  roet;  height  of  wcdls  average 
21  feet:  lift,  10.2  feet.    The  coping  is  about  4  feet  above  water  surface  of  oanal. 
The  old  lock  was  160^  feet  between  hollow  quoins.    The  upper  quoins,  with  breast 
wall  and  upper  miter  silLwere  thus  moved  S^  feet  upstream. 

Bdfuilding  Jock  walls, — Work  was  commenced  at  dose  of  navigation,  November  22. 
A  plank  dam,  backed  with  earth,  was  built  across  canal  above  lock,  and  across  lower 
entrance  a  <Uke  was  thrown  up  by  dredge  No.  2.  Lock  was  pumped  out,  earth 
removed  from  behind  walls,  old  timber  torn  out,  and  all  walls  taken  down  to  about 
8  feet  above  fioor.  Mud  sills  were  set  in  cement  and  bolted  to  rock ;  posts,  girts, 
tie-rods,  etc.,  were  set  up,  the  rods  being  bedded  in  cement  masonry;  dry  masonry 
was  laid  in  walls,  quoins  and  coping  timbers  fitted,  and  walls  planked.  Where 
advisable,  backing  of  quoins  and  of  recess  waUs  was  laid  with  cement. 

Maeonry, — Breast  waJl  and  upper  and  lower  wing  walls  and  miter  sills  were 
removed,  and  new  walls  commenced  after  making  required  excavation.  Tail  walls 
were  made  of  cement  rubble  for  about  8  feet  above  their  base,  and  of  dry  rabble 
above,  while  lower  wing  walls  were  laid  dry.  Breast  walls  and  head  and  upper 
wing  walls  were  made  ot  cement  rubble,  the  two  latter  being  faced  with  cut  stone. 
Coping  stones  of  head  wall  were  doweled  to  prevent  beine  knocked  off  by  boats. 
All  mortar  was  composed  of  1  part  of  Louisville  cement  to  8  parts  of  sand,  and 
stone  used  was  taken  from  old  work  or  from  a  seam  quarried  below  lower  miter  siU. 
Between  tail  walls  a  sill  was  bolted  and  braced  to  the  solid  rook  and  niches  oat  in 
the  wall  for  placing  a  temporary  cofferdam  during  repairs. 

On  left  canal  baA,  above  look,  a  retaining  wall  of  dry  rubble  was  built,  100  feet 
long,  conmiencing  at  end  of  wing  wall. 

Oatee,  valves,  etc—Lower  ffates  were  rebuilt  and  each  provided  with  three  butter- 
fly valves;  the  old  gates  haa  only  two.  The  timbers  are  bolted  together  from  top 
to  bottom  with  l^-inoh  tte-rods  17  feet  long.    Upper  gates  were  also  rebuilt,  ohiffv 
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with  old  material,  and  wooden  hand  rails  were  replaced  in  all  cases  with  new  ones 
of  gas  pipe.  Tops  of  quoin,  heel  and  toe  posts  were  hored  and  oiled  and  covered  with 
metal  oaps.  The  valves  were  omitted  in  the  upper  gates  and  a  substitution  made  of 
six  butterfly  valves,  worked  by  gearing  on  the  coping.  These  were  placed  in  a 
horizontal  timber  platform  Just  above  the  upper  miter  sill,  under  which  the  dis- 
charge flows.  The  sill  and  platform  were  supported  in  center  by  a  masonry  pier 
and  at  other  points,  to  offer  a  minimum  obstruction  to  flow  of  water,  by  36  posts  of 
2i-inch  gas  pipe  screwed  into  cast-iron  sockets.  An  anchorage  of  li-inoh  iron  rods, 
secured  to  eyebolts  in  rock,  was  placed  on  each  side  of  center  pier  to  prevent  dis- 
tortion of  platform.  The  capstan-and-rope  system  of  opening  gates  was  replaced 
by  standard  tripod  system,  but  using  spars  of  steel  channels,  newly  designed, 
instead  of  timber  ones.  The  old  wooden  snubbing  posts  were  put  back  in  place. 
The  following  is  a  summary  of  quantities : 

Earth  dredged  in  placing  and  removing  dams oubio  yards. .    5, 223 

Earth^wheeled  in  placing  same do....        670 

Earth  excavated  for  new  construction do....    2,174 

Old  timber  removed feet  B.M..  6I9O26 

Dry  rubble  removed  from  walls cords..        639 

OaK  timber  in  new  walls,  etc feet  B.M..  85,012 

Pine  timber  in  new  walls,  eto do 57,392 

Timber  in  upper  gates do 3,954 

Timber  in  lower  gates do 11,270 

Dry  rubble  laid  in  walls cubic  yards..     1,686 

Cement  masonry  in  walls do....        590 

Filling  and  grading do 450 

Cement  used  (Louisville) barrels..        600 

KauJcauna  ISfth  Look  Hou9e» — Grading  and  minor  repairs  were  made  during  the 
year. 

WmU  weir  at  Kaukauna  Fifth  Look, — The  old  wooden  waste  weir  was  replaced 
with  one  of  cement  masonry  founded  on  rock,  connected  to  upper  end  of  right  look 
wall  with  a  retaining  wall,  and  protected  above  with  a  core  wall  along  canal  bank. 
Work  was  begun  in  Februair  and  completed  in  April,  1898.  The  spillway  is  22  feet 
long,  with  the  wall  16  feet  10  inches  high  and  3  to  5  feet  thick.  Total  masonry  laid 
809  cubic  yards. 

Kaukauna  Third  Look, — Left  upper  sate  hangings  were  repaired. 

Kaukauna  Fir$i  Look, — ^Wooden  buDEhead  of  upper  valve  recess  was  rebuilt  and 
valve  machinery  refitted. 

Kaukauna  First  Look  Hou$e,SeireT  pipe  was  replaced  and  a  new  woven- wire  fence 
about  18i  rods  in  length  placed  around  lock-house  property  on  the  "  blue''  or  boun- 
dary line. 

Kaukauna  Dam.— Stringers  and  plank  of  upper  apron  were  replaced  to  the  amount 
of  19,533  feet  B.M. 

Little  Chute  Firat  Look,  retaining  wall, — ^A  wall  of  cement  masonry,  founded  on 
rock,  was  built  from  head  of  lock  to  stone  flume  of  Yerstegen  flouring  mill  to  stop 
seepage  through  embankment.  As  the  foundation  was  seamy  and  full  of  leaks,  a 
i^ame  was  placed  over  it  and  filled  with  2  feet  of  concrete,  on  which  the  stonework 
was  built.  Construction  was  finished  in  August,  1897,  the  wall  containing  117  cubic 
yards. 

Little  Chute  Dam.— A  needle  house  was  built  at  Appleton  and  placed  near  left  abut- 
ment. The  dam  was  backed  in  October  by  dredge  No.  2, 1,837  cubic  yards  of  clay 
and  eravel  being  placed. 

CMare  XooJp.--Minor  repairs  were  made  to  woodwork  of  lower  gates. 

Cedare  Dam.— The  dam  was  backed  in  October  by  dredge  No.  2, 1,220  cubic  yards 
of  day  beiuff  placed. 

Appleton  Fourth  Look,— A  broken  gate  spar  '^as  replaced. 

Appleton  Lower  Dam, — ^New  truss  beams,  trunnions,  and  saddle  blocks  were  fitted 
to  the  5  Taintor  sluice  gates. 

Appleton  Hiird  Look  House.— A  second  story  was  added,  providing  two  additional 
rooms,  and  sundry  repairs  made. 

Waste  weir  above  Appleton  Third  Look, — ^Upper  and  lower  wopden  aprons  and  the 
walk  were  rebuilt. 

Avpleton  Second  Look, — Six  automatic  iron  valves  were  placed  in  face  of  chamber 
walls  to  permit  escape  of  any  water  collected  behind  them.  These  walls  commenced 
to  bulge  outward  some  years  a^o,  owing  to  poor  quality  of  masonry.  Six  new  iron 
snubbing  posts  were  set  and  minor  repairs  made. 

Appleton  First  Lock,— A  woven-wire  fence  was  placed  on  the  boundaries  of  United 
States  property  on  south  side  of  canal,  2,175  feet  long. 

Appleton  Upper  Dam.— Truss  beams  and  saddle  blocks  were  replaced  in  third  and 
fourth  sluice  gates  and  minor  repairs  made  to  second  and  first  gates. 

Menaaha  XoSb.— Upper  right  wing  crib  was  repaired,  three  new  gate  span  pni  in, 
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and  minor  repairs  made.  The  deck  of  channel  crib  below  lock  was  lereled  up.  (See 
also  Maintenance  of  navigation. ) 

JCureka  Look. — Six  new  iron  snubbing  posts  were  set,  the  walls  pointed  where 
reonired,  two  top  courses  reset  on  lower  wing  wallS;  and  minor  repairs  made. 

Eureka  Dam.— Depressions  in  backing,  due  to  undermining  of  sand  foundation, 
were  flUed  np. 

Berlin  Lock,^Qlx.  new  iron  snubbing  posts  were  set,  four  new  tripods  and  fittings 
put  up,  walls  repointed,  and  minor  repairs  made. 

fVarihouae  at  6erlin  Look, — A  warehouse  was  built  close  to  look,  24  feet  by  48  feet, 
founded  on  masonry  piersy  and  similar  to  the  one  at  Appleton.  Work  was  begnn 
October  27  on  graoing  site,  and  building  completed  December  13.  Lumber  uMd, 
about  19,600  feet  B.  M. 

Timber  $hed  at  Berlin  Lo6k,^-K  timber  shed  was  built  below  lock  of  design  identi- 
cal with  the  one  at  Appleton.  24  feet  by  48  feet,  with  posts  set  up  in  concrete,  and 
the  natural  earth  as  noor.  The  site  was  graded  with  774  cubic  yards  of  earth,  and 
the  construction  was  finished  December  4.    Lumber  used,  7,152  feet  B.  M. 

Repair  shop  at  Berlin  Lock. — ^The  old  warehouse  was  moved  near  to  the  timber 
shed,  set  up  on  piers,  and  fitted  with  a  forge,  drill  press,  vises,  etc.,  for  use  in  repair- 
ing tools  and  machinery.  These  proved  of  great  advantage  in  repairing  boats  and 
diidges  this  spring. 

Scrap'iron  $ked  at  Berlin  Look, — ^This  shed,  measurin^^  20  feet  by  30  feet,  was  built 
in  December  from  surplus  lumber,  and  is  used  for  storing  old  material. 

White  Biver  XooX;.— Siznew  iron  snubbing  posts  were  set  and  walls  were  repointed. 
New  lower  wing  walls  were  built  of  cut  stone  on  timber  cribs,  being  completed  in 
M<^.    They  are  about  18  feet  long,  the  upper  end  being  level  with  coping  of  lock. 

Prinoet<m  Look,Six  new  iron  snubbing  posts  were  placed,  lock  walls  repointed, 
and  minor  repairs  made.  New  lower  wing  walls  were  built  of  cement  masonry  on 
timber  cribs,  the  sites  having  been  excavated  by  dredge  No.  7.  They  were  begun 
in  August  and  completed  in  October,  1897.  Two  protection  piles  were  driven  at 
each  lower  end : 

The  quantities  were: 

Earth  excavation  and  filling cubic  yards..        979 

Timber  In  cribs feet  B.  M..  13,265 

Riprap  in  cribs cords..  9| 

Driftbolts,  etc lbs..       764 

Cut  stone cubic  yards..         30 

Cement,  Louisville barrels..         15 

Grand  Biver  Lock. — Six  new  iron  snubbing  posts  were  set,  lock  walls  repointed,  and 
new  tripod  system  put  in,  and  minor  repairs  made.  Upper  and  lower  timber  wing 
wall  cribs  were  rebuilt,  usins  261  cords  of  riprap  and  20,100  feet  B.  M.  of  timber, 
the  latter  taken  from  materiiu  intended  for  use  on  Portage  Canal. 

Montello  Dam. — The  old  waste  weir  next  left  abutment  was  closed  up  with  a  timber 
crib.  There  were  used  6}  cords  of  stone  filling  and  5,100  feet  B.  M.  of  pine,  the  latter 
being  taken  from  material  purchased  for  Portage  CanaL 

Governor  Bend  Dam,^The  old  crib  abutments  were  replaced  with  new  timber  cribs 
filled  with  stone;  20  cords  of  riprap  were  required  and  12,176  feet  B.  M.of  pine, 
taken  from  material  for  Portage  Canal.  The  crest  of  dam  was  leveled  up  to  its 
original  height. 

Fori  WinnebtMo  Lock. — Upper  timbers  of  upper  wine  revetments  were  replaced; 
lower  wing  wall  cribs  above  water  line  were  reouilt  and  filled  with  stone,  and  minor 
repairs  were  made.  Total  material  used,  10,708  feet  B.  M.  of  pine  and  11  cords  of 
stone. 

Portage  Canal  Revetment. — Work  was  beffun  in  July,  1897,  near  Fort  Winnebago 
Lock,  on  repairLng  timber  revetments  which  line  the  banks  of  canal.  The  earth 
pressure  had  displaced  and  bowed  the  upper  timbers:  these  were  straightened, 
renewed  where  required,  fastened  in  place,  and  tied  bacK  to  anchor  piles  with  iron 
rods.  Over  140  muskrat  holes  were  found  and  stopped  up.  Work  on  left  revetment 
was  completed  to  390  feet  above  upper  railroad  bridge,  or  more  than  half  the  length 
of  canal,  and  on  right  revetment  to  190  feet  above  same  point,  and  was  partly  finished 
to  650  feet  and  450  feet  above  the  bridge  on  left  and  right  sides,  respectively.  Legal 
complications  with  property  owners  claiming  land  up  to  bank  of  canal  suspended 
further  progress  eany  m  August,  and  work  was  finally  abandoned  on  August  16, 
and  has  not  been  resumed  since. 

Old  timber  removed feet  B.  M..    83, 636 

Driftbolts  removed number..      1,575 

Earth  excavated cubic  yards..         556 

New  timber  put  in feetB.M..  .76,486 

Anchor  rods  put  in number..  388 

XKmber  zeoeived  lior  zepaixs feetB.M..  242^887 
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REPAIRS  OF  BOATS  AND  DREDGES. 

Steam  lug  Fax, — ^This  boat  was  laid  np  at  Berlin  on  December  2.  In  April,  18d8. 
Bnndry  repairs  were  made  to  hnll  and  upper  works,  and  aU  parts  were  cleaned  and 
painted.    She  went  into  commission  Apru  18. 

Steam  tug  Boeooibel. — This  boat  was  laid  up  on  November  23  in  the  canal  level  below 
Eaukauna  Second  Lock.  In  March  she  was  blocked  up,  hull  and  paddle  wheels  and 
other  parts  repaired,  seams  calked,  and  hull  painted.  She  was  put  into  commission 
April  13. 

Steam  tug  General  G.  K,  FTarrwi.— This  boat  went  out  of  commission  on  November 
30,  and  lay  all  winter  Just  below  Kaukauna  Fifth  Lock.  In  April  she  was  towed  by 
the  BoBcooel  to  Appleton  First  Lock,  where  she  will  lie,  moored,  until  required. 

Dredge  No,  fS, — This  dredse  was  laid  up  on  December  2  just  below  Eaukauna  Fifth 
Lock.  A  new  dipper  handle  was  framed  and  put  on  and  minor  repairs  made.  She 
went  into  commission  April  11. 

Dredge  No.  4, — (See  also  improvement  report.)  This  dredge  was  laid  up  at  Berlin 
Lock  on  November  26.  In  April  the  dipper  and  its  fittines,  the  hull,  and  the  deck 
were  repaired,  seams  calked,  two  oak  spuds  framed,  and  hull  painted.  She  went 
into  commission  April  28. 

Dredge  No.  5. — ^This  dredge  was  laid  up  at  Berlin  Lock  on  November  23.  Minor 
repairs  were  made  to  dipper  and  to  deck,  seams  calked,  and  cabin  floor  and  other 
parts  painted.    A  16-foot  skiff  was  buUt.    She  went  into  oonunission  April  25. 

Minor  repairs  were  made  to  dredge  No.  7.  50-foot  wood  scows  Nos.  4,  5,  and  7, 
80-foot  scows  Nos.  1  and  2,  dump  scows  Nos.  3  and  ^  quarter  boat  No.  1,  and  90-foot 
scow. 

SUKVETS. 

A  line  of  levels  was  run  between  Menasha  and  Eureka  locks,  34  miles,  to  establish 
a  connection  between  the  elevations  used  on  the  lower  and  upper  rivers.  The  same 
datum  is  now  used  throughout,  viz,  top  of  abutment  of  Appleton  upper  dam,  assumed 
at  250  feet. 

On  March  23, 1898,  the  zero  of  the  Oshkosh  gauge  was  raised  to  the  same  elevation 
as  that  of  Deuchman's  gauge  at  Menasha,  or  to  253.515  feet.  The  crest  of  Menasha 
Dam  now  corresponds  to  the  reading  of  1.730  feet  on  each  gauge,  tiiis  being  the  legal 
elevation  of  the  crest  as  determined  by  the  courts. 

Surveys  and  maps  were  also  made  of  United  States  property  at  Eaukauna  First 
and  Fifth  locks,  where  the  "blue  line ''  or  property  line  was  marked  out:  of  land  at 
Shipleys  Island,  below  White  River  Look,  and  of  property  at  Berlin  Look.  All  cor- 
ners were  marked  with  iron  bolts. 

Soundings  were  taken  on  the  ice  in  January  and  February  from  Depereto  Eaukauna 
Guard  Lock,  and  from  Combined  locks  to  Cedars  Lock,  for  the  purpose  of  obtaining 
reliable  maps  of  the  channel.  The  boring  machine  referred  to  in  tne  report  for  1897 
was  used  where  practicable,  and  supplemented  by  measuremeats  from  skiffs  and  by 
the  use  of  a  level  in  the  dry  canals.  Soundings  were  taken  100  feet  apart  in  the  main 
river  on  the  transit  line  and  20  feet  to  50  feet  apart  on  the  cross  lines  for  a  channel 
width  of  200  feet.  In  the  canals  thev  were  made  50  feet  to  100  feet  apart  on  the 
transit  line  and  10  feet  to  20  feet  apart  on  the  cross  lines,  and  all  results  were  subse- 
quently platted. 

A  line  of  soundings  was  taken  in  November  alon^  center  of  sailing  line  from  Osh- 
kosh to  Cedars,  and  the  river  sounded  in  August  with  the  steam  tug  Bosoobel  from 
Port  Hope  Bridge  to  Portage,  about  8  miles. 

This  work  supplements  existing  data,  and  a  complete  profile  of  the  Fox  River  from 
Portage  to  Qreenbay.has  thus  been  placed  on  record. 

CARE  OF  WORKS  AND  PROPERTT. 

Unserviceable  propertv  was  collected  and  stored  at  Appleton;  signboards  aeainst 
trespassing  were  placed:  grass  seed  distributed  to  tne  lock  tenders;  buildings 
painted,  etc.  Condemned  hedges  Nos.  4  and  5,  with  seven  scows  and  three  skinsy 
were  dismantled  and  broken  up  at  Berlin  Lock  for  firewood. 

DREDGING  LOWER  FOX. 

This  work  was  carried  on  by  dredge  No  2,  attended  by  steam  tug  General  G.  JL 
Warren. 

Channel  hetween  Appleton  Second  and  Fourth  locks.—'ThiB  was  cleared  out  in  October, 
1897,  when  278  cubic  yards  of  gravel,  in  addition  to  some  snags  and  loose  rock,  were 
removed. 

Channel  below  Menasha  Look.—ThjB  was  widened  and  cleared.  9,821  cubic  yards  of 
clay  and  loose  stone  being  removed  and  dumped  on  the  channel  banks  or  wiUi  dump 
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DRXDGINO  UFFBR  FOX. 

_  waa  oarried  on  for  providinff  a  navigable  channel  100  feet  wide  and  6 
feet  deep  al  mean  low  water.  Dredges  »o%.  4  and  5,  attended  by  steam  togs  Fax  and 
Botcohef,  were  engaged  oontinnonely  npou  the  work  till  the  cloee  of  nayieatioiiy 
exoept  anring  September  and  Oetober,  1897,  when  dredge  No.  5  was  employed  npon 
Wolf  River.  Dredge  No.  7  was  also  employed  for  a  short  time  at  varions  places  in 
dredging  the  regular  channel  when  not  employed  at  the  constmotion  of  Princeton 
and  Grand  River  dams.  (See  improvement  report.)  They  commenced  again  at  the 
end  of  April,  1898,  and  were  assisted  later  by  dredge  No.  2. 

The  6-ioot  channel  was  completed  from  Berlin  Ix^k  to  abont  5i  miles  below  EurekA 
Lock,  or  aboat  14  miles  in  all,  excepting  a  few  points  below  Berlin  between  section 
posts  28  and  30  and  23  and  25,  that  had  been  left  last  year  and  had  to  be  deepened. 
Several  bars  were  dredged  at  points  above  Berlin. 

The  following  is  a  summary  of  work  done  (see  also  table  of  cost  of  dredging): 


Summary  of  onta. 

TotAl 
handled 
(dipper 

ment). 

Between  old  milepotti. 

Length. 

Width. 

Average 
depth. 

Onnd  Rivar  lAok  And  n 

Fe€t, 
8,210 

300 
4,293 

185 

FbH, 
20-40 

40 
25-45 

85 

Oicydt. 
8,077 

TfftV4>  ApnokftWA .......J........... 

1.434 

63-4S2 

20,504 

48^7 

So 

White  RiTerdMn 

046 

Below  White  River  lock 

140 
147 

40 
85 

2-0 
1* 

017 

M-86 

355 

▲i  Berlin  lock 

2.306 

80-29 

8.200 
4.060 
900 
250 
8,830 
9.085 
9.900 
5,800 
7,700 
11,025 
0,575 

20-75 
40-00 
45-00 
30 
30-40 
18-05 
8-40 
2(M0 
10-75 
10-36 
10-85 

,f-; 

12.883 

28-28 

13.578 

28-27 

2,406 

27-2S 

450 

20-25 

15,456 

25-24 

14- 0 

1  -8 
l|-4 

-  9 

53,846 

24-23 

85.210 

23-22 

17.122 

22-31 

27,527 

21-20 

85,052 

20-19 

15.880 

Totel 

204^185 



Between  old  mileposti. 

ToUl 

(dipper 

ment). 

ICaterUL 

Remarks. 

Ghnnd  Biver  look  and  72 

*^!% 

Sand 

By  dredge  No.  7,  when  not 

By  dredge  No.  7. 
Do. 

Tfiike  Annoknwft ............. 

do 

4.858 

.....do 

48-47 

Do. 

Wli1t«  Riy w  dan 

do 

By  dredffe  No.  7,  for  fllUng 

hehindprotectiona. 
By  dredge  No.  7. 
Do. 

Below  White  River  look 

.....do  ...................... 

86-85 

IfOoee  stone 

▲t  Berlin  look 

802 
890 

Sand 

By  dredge  No.  7,  for  grading. 
By  dredges  Noe.  4  and  5. 
By  dredge  No.  5. 
Do. 

Sand,  day,  and  atone 

Rand  ana  olav 

29l28 

28-27 

ftSd™.?!^: :;.::;::;;:; 

27-20 

do 

By  dredge  No.  4. 
Do. 

20-25 

4.070 
15,840 
12,374 

1,470 

8.071 
10,207 

8.545 

do 

25-24 

Sand  and  olay 

By  dredges  Noe.4  and  5, 
Do. 

do 

28-22 

do 

By  dredge  No.  4. 
By  dredges  Nos.  4  and  6. 
9ydi«dge8Noa.2and4. 
Do. 

22-21  

do 

21-20 

Sand,  day,  and  gravd 

Sand  and,  olay 

20-19 

Totel 

04,157 

Bespeotfally  submitted. 

Capt.  Gbo.  a.  Zinn, 

Carp9  of  Engineer;  U.  8.  X 


L.  M.  Mann,  Aitiatant  Engineer^ 

Digitized  by  LnOOQlC 
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jy€^ta  reapeeting  dredging  done  an  Fox  and  Wolf  rivers,  Wtseonein,  for  ike  year  1897 

(calendar). 


Dredge. 


No.  2.. 
No.  2... 


No.  4.. 
No.  5.. 
No.  5.. 

No.  7-. 


LiOCAtionof 
dredging. 


Lower  Fox  fr 


Stockbridge 
Harbor.  0 

Upper  Fox  d 
Wolfe... 
Upper  Fox  d 

Upper  Fox  d 


Total 


S3 


I. 


Ou.  yda.  Ou.  ydtJCu.  yds. 
17,052       1.275      7.400 


39,351 


117,872 
22,722 
70,062 

41,411 


800,870 


6,068 
27,486 


27,247 
18,837 


76,813 


80, 103 


87,503 


74.77 


It 

ta 


3"  to  O' 


17.70;  l'tol2' 


23.32  rto  O' 

il'to   5* 

38.40  I'tO   8' 


82. 21,1.6' to  8.5' 


24.67:. 


Character 

of  material 

dredged. 


Clay,    grarel, 

stone,     and 

hardpau. 
Qnloxaand 

and  as  next 

aboye. 
Sand  anddaj. 

....do 

Sand,  clay,  and 

stone. 
Sand,  olay, 

gravel,  stone, 

andhardpan. 


71 


100 


892    96 


607 


80 


^  Ot 


$27.21 


48.00 

25.05 

.85 


74|      453     68      .77 


1.833  01 
366  26 
937     79 


6574  <A.088,  444101.47 


Dredge. 


No.  2. 
1^0.2. 

N0.4... 
No.  6... 
No.  5, 
No.  7 


Location  of 
dredging. 


Lower  Fox  b 

Stookbridge 

Harbor.  0 

Upper  Fox  d 

Wolfe 

Upper  Fox  d 
Upper  Fox  tf 

Total.. 


Cost  of 
general 
repairs. 


Cost  of 
fael. 


$183.60 
258.59 

1,251. 00' 
105.50 
258.47 

1,262.02 


$180.66 
324.52 

928.97 
79.15 
383.48 
388.27 


8,819.18    2,286.07 


Cost  of 
sandries. 


$12.07 
17.02 

81.50 
10.83 
27.43 
15.36 


114.21 


Cost  of 

orew. 


Cost  of 
towing. 


Cost  of 
super* 
intend- 
ence. 


Total 
coat. 


Kate- 
rial 
handled 
per  day 
of  eight 
hours,  a 


1,166.67 

2,449.50 

0  570.33 

1,445.50 

846.08 


7,806.41 


$383.55 
1,182.42 

172.29 

/  254. 59 

200.18 

236.78 


$180.00  $1,768.23 

86.50  8,012.93 

138.03  5,019.88 

1,045.45 

78.50  2,393.91 

85.01  2,785.29 


2,429.81        468.04  16,025.19 


Ckuydt. 
848 
618.6 

707.4 
496.7 
606.9 
73L8 


606.4 


Location  of 
dredging. 

Cost  per  onbio  yard. 

Dredge. 

Running 
repairs. 

General 
repairs. 

FaeL 

Sandries. 

Crew. 

Towing. 

Superin- 
tendence. 

TotaL 

N0.2... 
N0.2... 

No.  4... 
No.  5... 
No.  6... 
N0.7... 

Lower  Fox  b 

Stookbridge 

Harbor.  0 

m»perFoxd 

Upper  Fox  d 
Upper  Fox  d 

▲reiages. 

$0.0000 
.0007 

.0004 
.0011 
.0000 
.0000 

$0.0108 
.0066 

.0106 
.0046 
.0036 
.0305 

$0.0106 
•0068 

.0079 
.0035 
.0054 
.0094 

$0.0007 
.0004 

.0003 
.0005 
.0004 
.0004 

$0.0485 
.0297 

.0207 
.0251 
.0204 
.0204 

$0.0225 
.0300 

.0015 
.0112 
.0028 
.0057 

$0.0105 
.0009 

.0012 
.0000 
.0011 
.0009 

$0.1036 
.0766 

.0426 
.0460 
.0387 
.0673 

.0003 

.0107 

.0074 

.0004 

.0236 

.0079 

.0015 

.0518 

a  Dipper  measnrement. 

b  Appropriation  for  improvement,  operating,  and  oare. 
0  Appropriation  for  improvement. 
d  Appropriation  for  operating  and  care. 

<  The  cost  of  removing  1,235  snags  and  26  piles  bydredge  Na  6  is  included  in  "cost  of  crew." 
/The  ooflt  of  removing  481  snags,  28  piles,  and  277  overhanging  trees  by  the  steam  tag  Boooobel  is 
$482.83,  not  inoladediaflie  aboye  tables.  »   »  j  • 
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The  following  table  la  not  incladed  in  the  ftbove,  beinff  work  otharwiae  thui  refti- 
lar  dredging  (see  footnote) : 


Vnds^ 

LoeetioBof 
diedging. 

j 

a 

1 

II 

i 

i  1 

Charaoter         ^       -g 

of  material         g*        S 

dredged.           §        ^ 

ill  I 

i 

i 

1 

1   « 

II 

=  • 

s 

Ko.1... 

(•d) 
(»d) 

e.163 

3C210 

ru.yds.  (huydt. 
1,208       2.322 

964  1    i.977 

22.67 
15.68 

ItoU 

2to  4 
ltol4 

Clay,    payel,     17        81 
do 26       116 

SI 

— 

Ka7... 

6.470  '    8,000   16.18 

Band.clay.and    78#     481     46 
stone. 

$4S 

Total.. 

47.701 

7.651  1  16.806  ;ie.04 

121 

L||    079  jl37 

4.25 

1 

Dredge. 

Looatlon  of 
dredging. 

Coot  of 
geD<Mral 
repAim. 

Cost  of 
foeL 

Cost  of 
sandxiss. 

Coslof 
oiew. 

Cost  of 
towing. 

Cost  of 
saper- 
intend. 

Total 

Kats. 

rial 
kandM 

No.»... 
Ko.2... 
Ka.7... 

(a) 
ib) 
(•) 

TotJd.. 

$48.  M 

«7.23 

1,828.72 

$38.10 

66.09 

374.92 

$2.89 
4.42 
16.19 

$19a88 
803.33 
964.41 

$96.90 
307.90 
876.74 

$42.19 
75.00 
80.87 

$417.97 

8S8.97 

8,147.10 

4S 
•01 

1,440.01  ■      474.U 

28.60 

1,466.07 

78L64 

108.06 

4|S88.44 

MIS 

Location  of 
dredging. 

Cost  per  cnblc  yard. 

Diedge. 

Banning 
repairs. 

Oeaeral 
repairs. 

Fael. 

Sundries. 

Crew. 

Towing. 

Snperia. 
teadenoe. 

Total 

No.  2... 

(a) 
(6) 
(«) 

ATeragei. 

$0.0082 
.0109 
.0367 

$0.0062 
.0107 
.0104 

.0007 
.0005 

$0.0374 
.0498 
.0266 

$0.0181 
.0600 
.0104 

$0.0079 
.0122 
.0082 

$6.07S3 
.1337 
.099 

No  2 

No.  7... 

$0.0001 

.0001 

.0302 

.0099 

.0005 

.0308 

.0164 

.0041 

■« 

a  Work  consisted  of  rentorlng  earth  dam  below  De  Fere  look  and  building  earth  dam  below  Xaa- 
kaana  fifth  lock. 

6  Work  consisted  of  baeking  Bapide  CroohOk  Little  Chute,  and  Cedars  dams ;  alao  leveling  fbondatisaa 
for  three  orlbs  at  Menasba  and  removing  old  crib  and  obstractions  at  head  of  Neenab  Cbaanel. 

« Work  consisted  of  dredging  for  new  dam  and  for  new  lower  wing  walls  of  lock  at  PrinoeUm  aad 
for  filling  behind  shore  protections  at  White  River  dam.  Dredge  was  also  employed  in  driving  sheet 
and  roand  piles  and  assisted  in  sinking  dam  and  oonstraoting  abatments  of  Prmoaton  daoi. 

d  Appropriation  for  operating  and  care. 

e  Appropriation  for  improvement,  operating,  and  care. 

Nora.— Dredging  began  April  14, 1897,  ana  was  sasponded  November  29, 1897. 


OPmRATIKa  AND  OARS  OT   CANAUB  AND  OTHKR  WORKS  OF  NAVIOATION  APPUSD  TO 
FOX  RIVER,  WISCONSIN,  SKCTION  4  OF  RIVER  AND  HARBOR  ACT  OF  JULT  5,  1884. 

Detailed  statement  of  expendihtree  for  JUoal  year  ending  June  SO,  1S98,  with  itemieed 
statement  of  ea^enaee  att€tohed  a»  required  by  the  above  act  of  July  6,  1884. 


Character  of  work,  etc. 

Item  of  expense. 

AmooBt 

T6tAl. 

Benairs  of  DePere  look.  •••-...  •-•..••••. 

Materials 

$3S&90 
25.00 

Do 

Labor — 

do 

$883.99 

61.92 

Repairs  of  De  Pere  dam 

Renairs  of  Little  Xsii^^nna  lock 

Materials 

6.00 

.  do 

949.00 
24L07 

1,190.76 

Digitized  by  VjOOQIC 


APPENDIX   I  I — ^RBPORT   OF   CAPTAIN   ZINN.  2405 

J>etailed  statement  of  expenditures  for  fiscal  year  ending  June  50, 1898,  eto, — Continned. 


Chanoter  of  work,  eto. 

Item  of  expense. 

Amount 

TotaL 

f^TMftlrfi  o^'RAnlflA  nrooho  dAm  ....>...... 

Materials 

$68.79 
254.02 

I>o 

Labor 

Materials 

1322.81 

Repairs  of  wMteweir  ftbore  SjkaluumA 
f&thlook. 

Do 

466.05 
1,063.04 

T/aboT , 

Materials 

1.530.89 

J^pji'lTV  of  "KKnktmtktk  fifth  lock  ,-.r--^ 

4, 885. 67 
7,984.56 

Do 

Labor 

VfttAr*«U .. 

12,870.23 
2.49 

Repairs  of  lock  house,  SUtukaun*  fifth 
lock. 

Labor 

8.00 

Repairs  of  lock  house,  Kankaana  second 

lock. 
Repairs  of  wasteweir  above  Kankauna 

d^lock. 
Rf^paf  rs  of  Kankauna  first  lock  ,,^...,mw. 

Material 

5.40 

do 

182.64 

do 

33.  B6 
214.50 

Do 

Labor    

Materials 

247.86 
21.57 

X*enoe  at  Kankaana  first  lock  ....*.- 

Repairs  of  look  hoase,  Kankanna  first 

lock. 
Repairs  of  "Kankanna  gnflirl  lock 

do 

12.40 

do 

.60 

Rfmalrs  of  Kan k anna  nam t..t ...,,* 

do 

433.32 
199.62 

Do 

Labor 

....  do 

632  94 

Hepairs  of  Little  Chnte  second  lock 

ILUO 

Bepairs  of  cross  waU  at  Little  Chute 
^tlock. 
Do 

Materials 

136.30 
689.17 

Labor  and  transportation .». 

Materials 

725.47 

Renairs  of  Little  Chute  dam 

68.78 
146.53 

Do 

Labor 

Materials 

215. 81 

Bepairs  of  Cedars  lock 

34.79 
56.76 

Do 

Labor      

Materials 

9L64 

Reimirsof  Cedars  dam 

47.69 
122.66 

'Do 

Labor 

do 

170  35 

Bepairs  of  Appleton  fonrth  lock 

85.80 

Bepairs  of  wasteweir  above  Appleton 

third  lock. 
Bepairs  of  Appleton  third  lock 

do 

54.37 

do 

5.63 

Bepairs  of  lock  house,  Appleton  third 
look. 
Do 

Materials 

93.75 
13L80 

I^bor 

Materials 

225.55 

Benairs  of  Annleinn  second  lock 

66.15 
140,87 

Do 

I«abor .  .■..•.•.«••••••••••.••••••....•• 

....  do 

207.02 
10  25 

Pcnc^  at  Appleton  first  lock  r,,,^,'^-.^^,,. 

Materials 

11.68 
82.81 

Do 

Labor 

Materials 

94.49 

Benairs  of  Annloton  noner  dam .......... 

42.21 
166.28 

Do 

Xiabor  and  tTAn9IM>rt;Ation ,^,.. 

Materials 

208.49 

Bepairs  of  Appleton  lower  dam .......... 

280.29 
607.05 

'Do. I...." 

Labor 

MaterialB 

788.24 

Bepairs  of  Menasha  look 

4.99 
126.39 

"Do 

I^bor 

Materials 

131  38 

Repairs  of  Menasha  dam 

3.10 

Repairs  of  Stockbridge  Harbor -. 

Stone  for  shore  orotection  ............ 

20.60 

Knpi^irs  of  Rnreka  lock 

Materials 

43.27 
61.83 

"Do 

Labor 

do 

105  10 

Repairs  of  roadway  at  Eureka  lock 

67.51 

RApftlni  of  Knreka'dam 

TVffttA'^alfl 

5.18 
1L67 

"Do 

Labor  spd  trannnortation  

Materials 

16  85 

Repairs  of  Berlin  look 

231.73 
134.04 

Do 

Labor 

Materials 

365  77 

Repairs  of  lock  bouse,  Berlin  lock 

4.40 
6.25 

Po 

Labor 

10.66 
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DvteiM  9U$em4mt  of  expmdHmrm  for  Jiseal  pear  0mding  June  SO,  IS9S,  efc—ContmiHd. 


Cbanotar  «f  work*  eie. 


It«m  of  expenae. 


Toy. 


B«Mira  of  wftrabooM.  Beriia  look  . 
^^ 


KoMln  of  thoro  prolocitoD  ftbore  White 


_j'  lock* 

BeiMin  of  WkUo  BItot  lock 
^ 


Mfttortok. 
Lftbor 


Materials. 
....do.... 


ShotoproiactloB  below  WUte  Biver  dam. 

Bepein  of  Prinoeteo  lock 

^TDo 


Bepein  of  Gnad  Birer  leek  . 
^o 


Bepein  of  Montello  dem. . 
^ 


BefUiiie  of  G«renior  Bend  lock . 

Bepein  of  Qorenor  Bend  dein . 

^ 


Bepein  of  Fori  Winnebego  look. 
Do 


Bepein  of  Portege  CeoAl., 
Do 


SovDding  Lower  Fox  Bivw. . 
Do.r. 


Geeerel  repein  of  locks,  dame,  end  oeDal 
benke. 
Do 


Dredrliig  bare,  Lower  Fox. 
Dredffliig  bare.  Upper  Fox. 


Bepein  of  boete  and  drpdgee  . 

Do 

Do 

Do 

Do 

Do 

Do 

Do 


Do. 
Do. 
Do. 
Do. 


ICalntenanoe  of  navigation  . 

Do 

Do 

Do 


Do. 


Oare  of  worke  and  property. 
Do 


Contlngendea. 


Do. 
Do  . 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 


....do 

IfaterUle 

Labor  and  tranaportetion . 


Materiala. 
Labor 


923L81 


253.73 
5flB.a9 


200.88 
468.00 


407.00 


Haterlale. 
Labor ..... 


Mat«riaU , 

do 

Labor  and  transportation. 

Materiele 


Materials. 
Labor 


Materials. 
Labor 


Materials.. 
Labor  ..... 


Fuel,  supplies,  etc. 
Labor 


Fnel,  supplies,  etc.. 
Labor 


Bent  of  boet  yard  atOshkosb 

Bepein  of  dredge  Ko.  2 

Repainof  dredge  No.4 

Bepein  of  dndgeNo.  5 

Repainof  dredgeNo.7 

Repein  of  steamer  Fox , 

Bepein  of  steamer  Boeoobel 

Bepein  of  eteamer  Gen.  G.  K.  War- 
reo. 

Repein  of  barge  Princeton , 

Repein  of  quarter  boat 

Repein  of  pile  driver 

Repein  of  soowe 


Lock-tenden*  servicee 

Oange>keepen'  eerWcee 

Watchmen,  labor,  etc 

Platting  gauge  readings,  dischargee, 

etc 
Criba  to  mark  channel  at  Menasha . . . 

Watchmen,  labor,  and  transportatton . 
Traveling  expenses  of  eeeistentengi- 
neen,  overseen,  etc. 

Sslaries  of  assistant  engineen,  dorks, 

etc. 

Rent  of  office  at  Oshkosb,  Wis 

Rent  of  office  at  Milwaukee,  Wis 

Mileage 

Stetionery 

Rent  of  telephone,  etc 

Rent  of  poet-office  box  at  Oshkosh, 

Wis. 

Desk  for  office  at  Oehkosh,  Wis 

Ice  for  office 


45.21 
64.13 


70.38 
222.52 


121.50 
53.05  I 


4.346.63 
044.56 


L40 
363.08 


517.45 
4. 613. 60 


2.30 

507.38 


2. 300.58 
6, 291. 23 


100.00 
127.19 
241.96 
133.05 
830.55 
319. 11 
440.68 
10.02 

16.44 

144.27 

35.00 

1,204.20 


7,020.00 
180.00 

1, 147. 96 
223.85 

170.11 


996l17 
51&93 


3,725.00 

300.00 
76.00 
7a  34 
870.38 
140.70 
8.00 

20.00 
5.00 


Total., 


8213 
€.3 


7X6 


OTX 


.St 


SC2.» 


175.  a 


5.29L1S 


SSL  IS 


5,151-6 


589.^ 


8,59LSl 


S,103LJ» 


8,743.79 


1,515.10 


3,709.43 


62,507.03 
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Tientiiged  aiaiemmi  of  expenses  made  frem  oppropriaiien  for  operating  and  ears  of  eanaU 
and  other  works  of  navigation,  ind^nite,  act  of  July  6, 1884,  appUod  to  Fox  Biver, 
WxBOimsin. 


I>ate. 

No.  of 
▼oncher. 

To  whom  paid. 

For  what  paid. 

Amomil 

1887. 
July      2 
^ug.     2 

10 
11 
12 
18 
U 
16 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
20 
27 
28 
29 
80 
81 
82 
83 
84 
86 
88 
87 
88 
80 
40 
41 
48 
43 
44 
45 
46 
47 
46 
49 
50 
51 
62 
63 

54 

55 
56 
67 
68 
69 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
76 
1 

Seryioea.Jnneklfl97 

$2,687.18 
200.00 

L.M.Mftnn   . 

John  M.  Paige 

do 

85.00 

2 

AI«mk¥i«i«r8iinil....,.,.,.T,,-, 

85  00 

2 

John  Baeton 

do 

26.00 

2 

Georg*  Tr  AU^ntton,.  r-- --- 

do 

80.00 

2 

Gflorff©  Glfford  -^..^^...^..ttt^.^*. 

do 

26  00 

2 

John^  Banker 

do 

26.00 

2 

Gabriel  Wick 

do 

25  00 

2 

Gottlieb  Jahnke 

do 

25.00 

2 

Jerry  Parkinson..... ..-.>.... ........... 

do 

26.00 

2 

John  Lewis 

do 

25  00 

2 

Biohard  E.  Bioe 

do 

26.00 

2 

Jamea Clear 

do 

80.00 

2 

A.  H.  Pane 

6.00 

2 

Charles  Bosers 

do 

25.00 

2 

AxelFahls&om 

do 

26.00 

2 

JohnKilawee 

do 

80  00 

2 

do 

80.00 

2 

Cornelias  Bomsom 

do 

80.00 

2 

Henry  C.  Bonirers 

do 

25.00 

8 

Franks.  Fargo -. 

Panerinff.eto ............... 

4.90 

3 

Schlafer  Hardware  Co 

Paokinf.eto 

2.70 

8 

Gerry  Lumber  Co 

Lumber......... 

14.88 

8 

J.H.Mar8ton  &Co 

Mortar.ete 

16.62 

8 

Appleton  Machine  Co 

Bolts,  etc '. 

19.25 

8 

Bamsay  Sc  Jones... 

Lumber,  eto 

84.28 

8 

Wisoonain  Telephone  Co 

7.60 

8 

do .'. 

Bent  of  offloeVVT!^ 

12.02 

8 

William  Diohmann 

25.00 

8 

H.  C  Poman r ......... . 

Babbitt  metal,  eto 

28.68 

8 

The  Cook  &  Brown  Lime  Go 

Coal '. 

6.40 

8 

Conlee  Lumber  Co 

Pine  lunbeir 

188.79 

3 

Campbell  Sl  Camenm  Co 

Pine  and  oak  lumber 

Iron, eto ............    .... 

151.78 

8 

Hay  hardware  Co 

202.90 

8 

Prilest  St  Gorrow 

Wood  and  ooal. ........... ^. 

285.06 

8 

A.  J.  Weir 

LflmbW     nr...T 

.83 

8 

B.W.Moran 

Meat,eto 

7  02 

a 

Tbel^^nih  A.  Bingham  Co ...r..... 

Pine  timber 

2,879.46 
127  81 

8 

Mann  Bros.*... ..7... 

Oak  lumber     ... 

3 

B.  F.  Petmsohke  &  Son 

Laundry 

L20 

8 

A.  A.  Brewster 

Trayellnff  exnensm 

2.84 

8 

L.  M.Mann 

do 

16.10 

5 

H.H.WestCo 

Book 

7  00 

5 

do 

Penoils,  eto......... 

10.00 

6 

Western  Union  Telegraph  Co 

Tfilegr#»n       r            .....i.i. 

.20 

6 

Hired  men 

Seryfoes.  July.  I8iy7 

2,740.64 
89.00 

7 

The  B.  P.  Elmore  Co 

Cement.... 

13 

Cupt  George  A.  Zinn--r -,.., 

Mileage 

10  64 

18 

Charles  Sims 

8eryi^'.~Il '.\\V,IV. 

9.00 

13 

Frank  Marder 

do         

18  76 

18 

George  Vankailen 

do 

8.76 

18 

Charfee  M.  Cole 

TrAvAllnir  eznenses. ........ 

11.91 

20 

Chicago,  MUwankee  and  St.  Pan!  Bwy. 

Co. 
Cant. Georffe  A.  Zinn. ............. ..•••. 

Freight  charfee 

L77 

20 

If  llAAim 

7  99 

81 

Fred.  J.  Anger 

Seryioea 

60  00 

31 

L.M.Mann 

do 

200.00 

31 

John  M.Paige 

do 

85.00 

81 

Boy  Sima...T .....r 

do 

86.00 

81 

JofinBaeten 

do 

25.00 

81 

Gftorge  T.  Allanson 

....  do      .  . 

80  00 

81 

George  Giffoxd 

do 

25.00 

81 

John  A.  Banker 

do 

25.00 

81 

Gabriel  Wick 

do 

25  00 

81 

Gottlieb  Jahnke 

do 

25.00 

81 

Jerry  Parkinson 

...    do     .  • 

26  00 

31 

John  Lewis... .................. ......... 

do.. 

26.00 

81 

Biohard  B.  Kloe 

do 

25.00 

81 

Jami^k  Clear.................. 

do 

80.00 

81 

A.  H.  Pane 

do 

5.00 

81 

Charlee  Bogers 

do 

26.00 

31 

Axel  Fahlstrom 

do 

26.00 

81 

John  Kilawee 

do 

80.00 

31 

Alexander  G.  Grignon ... 

do 

80.00 

81 

Corneiins  Bomsom 

do 

80.00 

81 

Henry  C.  Boncers 

26.00 

Sept  3 

L.Li]idMier 

Sand  and  itone 

47.80 
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I  N*.or 


To  whom  paid. 


For  wliAt  paid. 


Sopi. 


Oot. 


ApmlolOB  MMhlBO  Co 

YAUey  Iron  Works  HannllMtaiiBf  Co. 

WlieonolB  TelophoneCo 

.....do 

H.CDoiiiaa 

Hat  HardwAroCo. 

WilliAn  DIchmanB 

PiioAt  A  (forrow 

J.S.WriUACo 

Jaidm  CoIUda 

ThollAnb  A  BiBgbAmCo 

L.lI.MAiin 

JohnC.  Bayo 

Hired  m«n 

YahrBroA 

The  Cook  A  Brown  Lime  Co 

Weotem  Lino  ABd  Cement  Co 

H.  Niedecken  Co 

CApt  GeorjKe  A.  Zinn 

FredCAverU 

JoeephHitUe 

WiUiAmiLEngel 


A.  BooA  HooAton  . 

OnriUeBeAch 

Weetem  Lime  nod  Cement  Co. . 

Wm.  PAnkntA 

A.  J.  Weir , 

HirAm  StedmAn 

H.CDoman 

Hay  HArdwAreCo 

WflliAm  DichmAnn 

J.A.BAmeA 

Q.  A.  Krueger 

l>rieAi&  Gorrow 

Leslie  ClATk 

RAmsAj  &  Jones 

Joseph  Kloeckner,  postmAAter. . 

Wisconsin  Telephone  Co 

.....do 

Western  Union  TelerrAph  Co  . . 
The  Cook  dt  Brown  Lime  Co  ... 

Conlee  Lumber  Co 

Fred.  J.  Anger 

JohnM.PAige 


AntoBAtie  TmlTes . 

Snnbbing  poAtA.  ete ....... . 

Telephone  iDiemamgp^ .  . . 

Kent  of  teIophon«A 

Iron  CAAttngA.  eto . 

DzlftboltA.  ote 

Rent  of  offlee. ...... 

Wood 

OATB^eto 

Iron  8tnbA,eito 

Pine  timber,  eCe 

TrAToUng  Azpennes 

do 

SerTloeo,AagiiAt,18»7 

Steel 

COAl 

Cement . 

SUtionery 

MileAge  .- 

BerrioeA 

do. 


Rot  Sims . 

John  Bseten 

George  T.  AUsnAon .^ 

George  Q iff ord 

John  A.BAnker 

GAbrielWick 

Gottlieb  Jshnke 

Jerry  PArklnson 

John  Lewis 

RichArd  E.  Rloe 

jAmosCleAT 

A.H.PApe 

Ch Aries  Rogers 

Axel  Fshlstrom 

JohnKilswee 

Alexsnder  G.  Grignon 

Cornelias  Romsom 

Henry  C.  Bongers 

L.M.HAnn 

Keuflel  tc  Esser  Co 

aj.Ebort 

Hired  men 

L.lLMAon 

John  C.Bfye 

D.A.Wstt 

Loinm,  Swift  St  BrighAm  EnTolope  Co. . 

BAiieyGroTer 

CApt  George  A.  Zinn 

H.H.WesfCo 

Conlee  Lnmher  Co 

Thiele  A  HAndeyside 

Xorth  Western  Fael  Co 

LH.Bsttin 

The  Cook  &  Brown  Lime  Co 

Robert  Bmnd  ft  Sons 


TrAToling  ezpenaeA 

do . 

Rentof  Innd 

Cement 

IfAnnre 

COAl 

do 

Iron,  etc 

Rent  of  office  ...........I, 

Trtp6dA.eto 

Stone 

Wood  And  ooaI , 

LAbor 

Pine  lumber , 

Rent  of  poet-office  box 

Telephone  messsipeo , 

Rent  of  telephones .. . . 

Telogmm 

COAl , 

Pinelumber 

ServlceA 

....do..... 

....do 

do 

....do 

.....do 

do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

do 

do 

do 

...do 

....do 

ThombtAokA,  eto 

TiATeling  expenses 

Serrloee,  September,  1897. 
TrAToling  ezpeneee 

do. 

do. 


«2S 


ft'.-  - 

1,24:  J 


EnTolop 

TrATeling  expeneee. 


StAtlonei^.. 
Pine  lomoer 


relopeAiC 
kTelfng  e: 
Milesge. 


Clay. 

COAl. 


on. 

COAl.. 

Desk. 


ii  >" 
u  i 
4  :. 
5. ' 

1  .-1 
i;.si 

25lI^ 
14.* 

l.fr 
13:? 
litf 

2.21 

£.m 

25.  .• 

151  :r: 

r  96 

164.  ri 

1.*' 
«.« 

.75 
5.W 
7.» 

.?' 

liie 

395.  n 

35109 
39.00 
25.00 
30.  <V 
25- « 
S3. 00 
25.06 
SS.O» 

35.00 

».» 

25.  i« 

»(W 
5.W 

!S.« 

25,® 

90.00 

30.00 

30.  OD 

25,  to 
200.00 
2.34 
1.81 
1,»2&76 
7.85 

7,12 
11.60 
9&10 

3.41 

&ao 

14  5« 
80. 9Q 
SS8.24 

6.85 

162 
14.80 
20.00 
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Ttentlzed  statement  of  expenses  made  from  appropriation  for  operating  and  eare  of  candli 
and  other  works  of  navigation,  indefinite,  act  of  July  5, 1884,  ete.— Continued. 


I>ate. 

No.  of 
Toacher. 

To  whom  paid. 

For  what  paid. 

Amonnt. 

1897. 
Oct.     20 

16 

17 

18 

19 

20 

21- 

22 

23 

24 

25 

26 

27 

28 

29 

80 

81 

82 

83 

84 

85 

36 

87 

38 

89 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

1 

2 

8 

4 

6 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
20 
30 
31 
82 
33 
34 
85 
86 
87 
88 
89 
40 
41 
42 
48 
44 

^Tohn  HrCrftwfoTd  ft-COr,...*x,.,,,.....- 

Wond  ftTid  coalr 

$832.45 
1.00 

27 

Hav  Hardware  Co 

Shovel,  etc 

27 

Wmiam  Dichiuann 

Lye,eto....... 

3  81 

27 

Wall- Spalding  Lumber  Co 

Piles 

60.00 

27 

Priest  3k  Gorrow 

Wood  and  ooal 

166. 95 

27 

Wentem  Lime  and  Cement  Co 

Cement 

18  00 

28 

Col.  J.  W.  Barlow 

Mileage 

2  80 

28 

Hirftm  Stedman 

Coal.' 

28  26 

28 

A.  J.  Weir 

do 

22  34 

28 

M.  A.Searl 

Ice 

5  00 

28 

Wiaconsin  Telephone  Co 

Telephone  messages 

Telegrams 

4  00 

28 

Western  Union  Telegraph  Co 

.40 

80 

WnHflin  rHAfimftnn 

Rent  of  office 

25.00 

80 

Wisconsin  Telephofae  Co 

Rent  of  teloohonea ...... 

7  50 

80 

Fred.  J.  Anger 

Sorvioes 

60.00 

80 

L.M.Mann 

do 

200  00 

80 

John  M.  Paige 

do 

^  00 

80 

Roy  Sims 

do 

35.00 

80 

Jofin  Baoten 

do 

25  00 

30 

George  T.  Allonson : 

do 

30.00 

80 

George  Gifford 

do 

25.00 

80 

Gabriel  Wick 

do 

25  00 

80 

Gottlieb  Jahnke 

do 

25.00 

80 

Jerry  Parkinson..... 

...    do 

25  00 

30 

John  Lewis 

do 

25.00 

30 

Richard  B.  Bioe 

do                  ... 

25  00 

80 

James  Clear. 

do 

30  00 

30 

A.H.Pape 

do 

5.00 

80 

Charles  Rogers 

do              

25  00 

30 

AzelFahlairom 

do 

25  00 

30 

John  Eilawee 

do 

80.00 

30 

Alexander  G.  Grignon 

do 

30.00 

30 

Cornelias  Rorosom 

do 

80  00 

80 

Henry  C.  Bongers 

do 

25.00 

Nov.    1 

John  A. Banker. 

...     do      

25  00 

4 

Augnat  Schenemen 

stone 

60.00 

5 

Hired  men 

Services,  October,  1897 

Travel  ID  IT  fizi>ODft(^A 

2,046.23 
18  57 

6 

L.M.Mann 

6 

Charles  M.  Cole 

do 

3.40 

6 

Western  Union  Teleirranh  Co 

Tclosrrama     - .  ...  . 

1  20 

10 

D.  A.  Watt ....:. 

Traveling  exDonses 

.99 

10 

John  CBeye. 

do 

11.65 

10 

Williamson  &  Libbey  Lumber  Co 

Braons  8l  Van 

Storm  windows 

5.40 

10 

Meat,  etc 

13.00 

10 

Bailey  Grorer... ................. ........ 

Travelinff  ezDensos 

2.25 

10 

Dee  Forges  Sl  Co 

Paper,  etc .... 

8  87 

11 

Eugene  Dietzgen  Co 

Tracing  cloth, etc 

8.58 

u 

B.  F.  Petmsohke  &  Son 

Liaundry  ........  ...... 

2  78 

20 

Coilee  Lumber  Co r.r. ...... 

Lumber,  etc. 

620.33 

20 

H.CDoman 

Davits 

10.92 

23 

Wm ,  Pankrats -.r- 

Manure 

1.50 

23 

L.  Lindaner 

Stone 

164.50 

23 

Mann  Bros 

PinAliimfiAr  . 

876  82 

24 

J.  A.  Barnes 

TriDod8.eto 

147  29 

26 

Adolph  Green.. 

Driving  piles 

89  00 

26 

The  Cook  &  Brown  Lime  Co 

Coal,  etc 

45.02 

26 

Schlafer  Hardware  Co 

Snikes.  etc 

95.08 

27 

Or ville  Beach 

Rentof  land 

Brick..    . 

25  00 

27 

C.S.  Morris 

11  40 

27 

Hiram  Stedman  ...•••........ 

Coal  and  wood  . . 

97.25 

27 

Priest  8l  Gorrow 

Wood,  coal,  and  stone 

Telegrams . . 

536.86 

30 

Western  Union  Telesranh  Co. .......... 

40 

30 

Hay  Hardware  Co 

SonndinfiT  line,  etc .  . .    .... 

1.87 

80 

Wisconsin  Telephone  Co 

7.50 

30 

do 

Telephone  messages 

Rent  of  ofiice 

9  55 

80 

wtiiiAm  nichmann r . 

25.00 

30 

L.M.Mann 

Services 

200  00 

30 

John  M.  Paige 

.....do............  .        .  .. 

85.00 

80 

Roy  Sims..:. 

.....do 

35.00 

80 

JofanBaeten 

do 

25.00 

30 

George  T.  Allanson 

do 

80.00 

30 

George  Gifford 

do 

25.00 

80 

Gabriel  Wick 

do 

25.00 

80 

GotUieb  Jahnke 

do 

25.00 

80 

Jerry  Parkinson 

do 

25.00 

80 

John  Lewis 

do 

25.00 

80 

Richard  B.  Rice 

do 

25.00 

80 

James  Clear ' 

do 

30.00 

80 

46 

A.H.Pape 

do 

6.00 
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B£PORT  OF  THE  CHIEF  OF  ENQINSEBB,  17.  8.  ABMT. 

9imi0m&mt  o/arvMMi  tMde/rom  appropHaUomfor  operaiimg  and  eare  a 
oiketworlu  o/maci^aiioUf  indefinite,  aet  of  J  mlg  5,  1884,  etc—ConHnji 


\mfl. 
Hot.  » 

SO 
10 
10 

ao 
ao 
w 
Dm.  t 
t 
t 
t 
4 
4 
10 
13 
14 
It 
17 
» 
90 


n 

28 
U 
U 

u 

81 
81 
81 
81 
81 
81 
31 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
31 
81 
81 
81 
81 
81 
81 
81 
81 
81 
1808. 
Jad.  8 
8 
8 
8 
8 
19 
19 
26 

ao 

20 
26 
20 
26 
26 
26 
ti 


4t 

47 
48 

«»1 
60 
51 
M 

1 

2 

8 

4 

6 

• 

7 

• 

0 
10 

11 

12 
18 
14 
15 
16 
17 
IB 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
80 
81 
82 
88 
84 
35 
86 
87 
88 
89 
40 
41 
42 
48 
44 
45 
46 
47 
48 
49 
60 
51 
52 
53 
54 
55 

1 

2 

8 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 


CbariM  Eofera 

AMlFahUirMB 

JohnKllawM 

Al«x«id«r  O.  OriKnon 

Coraeliiis  RooMom 

Heorj  C.  B<iog«i» 

JobA  A.  Banker 

L.li.lUiui 

W.  &  Woodworth 

D.  A.  Watt 

JohaCBefs 

HlradaMB 

Duitol  W.Cbipmaa 

B«rUB  *  MoBtello  Gnoita  Co . 

CsBi.  0«orge  A«  Ziim 

CbarlMM.Col» 

WUlismJ.Sohook. 


SenrioM 

do 

do 

do 

do 

....do 

do 

TnToUng  expenses. 


.do. 
.do. 


Bardiok,ArmltsM*  Alien I  Job  printing. 

HoUk  Stednsn  £  Sons ;  Tallow. 


Serrioea, KoTember,  1897  ... 

Tx»TeUng  expenses 

Stone 

liilesM 

TrsTeiing  expenses 

Services . 


Hiram  StadmsB ;  Coal  . 

C.  A.  Peck I  Nails,  eto 

Valler  Iron  Worka  MsDnfactaring  Co. . . ;  Spar  platea 

Kenilel  A  Baaer Co Bine-print  paper.... 

The  Marsh  ft  Bingham  Co i  Oaklarober 

TlnT  Smith ;  Hire  of  jacksorews . 

CoBJse  Lumber  Co |  Pine  lumber 

J.A.  Barnes Spar  plates 

Petsr  Diedrieh TraTellng  expenses . 

Hired  men >  Services. 


Mann  Bros 

Jones  it  Langhlins,  Limited. 

A.A.Brewstsr 

Fred.  J.  Anger 

JohnM.PaKe 


Pine  and  oak  lumber. 

Spikes,  etc 

Traveling  expenses. . 

Services 

do 


■I- 


do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 


BovBlms 

JohnBseten 

(teorge  T.  Allanaon 

George  Oiflbrd 

Gabriel  Wick 

Gottlieb  Jahnke 

Jeiry  Parkinson 

John  Lewia 

Richard  E.  Rice 

James  Clear 

A«H.Paoe 

ChsriesRogers 

Axel  Fahlstrom do 

John  Kilawee do 

Alexander  G.  Grignon do 

Cornelius  Bomaom I do 

Hsnry  C.  Bongers i do 

The  Keith  Lumber  Co 

Adam  D.  Sheriff 

JoaephKloeckner, postmaster  ... 

Wisoonain  Telephone  Co 

do 

William  Diohmann 

L.  M.Mann 

John  A.  Banker 

ILNledeokenCo 

L.M.Mann 

JohnCBeye 


GottUeb  Lnedtke 

D.  A.  Watt 

Charles  M.  Cole 

Bailey  Grover 

Chloago,  MHwankMandSt  Paul  Rwy.'Co 

William  JaooU 

Butler  Bros 

L.Llndaner 

Stark  ft  Teaeh 

Schlafer  Hardware  Co 

Kamaay  ft  Jones 

H.ChannonCo 

Mann  Bros 

Western  Lime  and  Cement  Co 

L.M.Mann 


Oak  lumber 

Stone 

Kent  of  x>OBtroffice  box. 
Telephone  me88a<;<*s . . . 
Rent  of  telephones  . . . . 

Rent  of  office 

Servicea 

....do 

Stationery 

Traveling  expoises .... 
do 


Hire  of  tools,  etc 

Traveling  expenses 

do 

....do 

Services,  December,  1897 

Freight  charges 

Services 

Babbitt  metal,  etc 

Coal 

Tool  ated,  etc 

Wire  fbndng,  etc 

Fence  posts,  eto 

Drill,  etc 

Oak  timber 

Cement 

Services •., 


Digitized  by  VjOOQiC 


APPENDIX   I  I — ^BEPOBT   OP  CAPTAIN  ZINN. 


2411 


Xiemized  statement  of  expenses  made  from  appropriation  for  operating  and  care  of  conala 
and  other  works  of  navigation,  indefinite,  act  of  July  6, 1884,  «to.— Continued. 


I>ate. 


Ko.of 
Toncher. 


To  whom  paid. 


For  what  paid. 


Amounts 


1896. 


Jau. 


Feb. 


Mtf. 


28 


John  M.  Paige 

Roy  Sims 

John  Baeten 

George  T.  A  Uanaon 

Greorge  Gifford 

Gabriel  Wiok 

Gottlieb  Jahnke 

Jerry  Par kinaon 

John  Lewis 

James  Clear 

▲.KPane 

Charles  Kogera 

Axel  Fablstrom , 

JohnKilawee 

Alexander  G.  Grignon 

Cornelias  Bomsom 

Henry  C.  Bongers 

Richard  B.  Bice 

L.M.Mann 

Glllingham  &  Son 

William  Dichmann 

Wisconsin  Telehone  Co 

....do 

John  A.  Banker , 

Hired  men 

Torrey  Cedar  Co 

Burdick,  Armitage  k,  Allen. 

H.  Voss 

M.J.Schmltt 

Charles  M.  Cole 

John  C.  Beye 

Bailey  Grover 

FredCavert 

Orrille  Beach 

G.  W.  Jones  Lumber  Co 

Fred.  J.  Anger 

P.  D.  Cunningham 

L.M.Mann 

John  M.  Paige 

Roy  Sims 

John  Baeten 

George  T.  Allanson 

George  GifTord 

John  A.  Banker 

Gabriel  Wiok 

Gk)ttlieb  Jahnke 

Jerry  Parkinson 

John  Lewis 

Richard  E.  Rice 

James  Clear 

A.H.Pap 
Charles  J 
Axel  Fahlsti 

JohnKilawee 

Alexander  G.  Grignon 

Cornelius  Romsom 

Henry  C.  Bongers 

Western  Union  Telegraph  Co. . , 

Hay  Hardware  Co 

Wisconsin  Telephone  Co 

do 

William  Dichmann 

BntlerBroa 

Western  Lime  and  Cement  Co. . . 

Wm.A.Lambie 

Bailey  Grower 

G.K.  Kendall 

Capt  George  A.  Zinn 

Hired  men 

L.  M.Mann 

John  C.  Beye , 

Bugene  Dietseen  Co 

Charles  M.Cole , 

Eugene  IMetEgen  Co , 

Herman  Voss 

Rodney  Sackot  &  Co , 

John  v.Bunn , 

Western  Lime  and  Cement  Co., 
Joya  Bros,  it  Go 


Services 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

-...do 

....do 

....do 

....do 

....do , 

....do 

....do 

....do 

....do 

....do 

Traveling  expenses 

Steel,  etc 

Rent  of  office 

Rent  of  telephone 

Telephone  messages . . . , 

Services  

Services,  January,  1808. . 

Cedar  posts,  etc 

Job  printing 

Lettering  books 

Blue  prints,  etc 

Traveling  expenses .... 

do 

....do , 

Services 

Rent  of  land 

Lumber 

Services 

....do , 

....do 

....do , 

....do 

...-do 

....do 

....do 

....do 

....do , 

....do , 

....do 

....do 

....do 

do 

...-do 

do 

....do 

....do 

do 

.....do 

do , 

Telesram 

Leather,  etc , 

Rent  of  telephone 

Telephone  messages . . . 

Rent  of  office 

Palla,eto 

Cement 

Sand 

Traveling  expenses 

Paper,  etc 

Mileage 

Services,  Feb..  1808 -... 
Traveling  expenses .... 

do 

Positive  prints,  etc 

Traveling  expenaes 

Drawing  paper,  etc 

Paper  tubes 

Spikes,  etc 

Directory 

Cement 

Oakum,  etc 


$85.00 
35.00 
25.00 
80.00 
25.00 
25.00 
25.00 
25.00 
25.00 
80.00 

5.00 
25.00 
25.00 
80.00 
80.00 
80.00 
25.00 
25.00 

&87 
n.25 
25.00 

4.17 

1.75 

25.00 

2,912.56 

81.25 

1«.»5 

1.35 
12.90 
1L77 
89.07 
49.84 

1.60 
25.00 
595.54 
00.00 
125.00 
200.00 
85.00 
85.00 
25.00 
80.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
80.00 

5.00 
25.00 
25.00 
80.00 
80.00 
30.00 
25.00 
.21 

2.06 

4.17 

2.80 
25.00 

2.88 

850.00 

167.20 

16.88 

58.74 

8.96 
2,883.29 

7.84 

8.23 
10.57 
11.27 
18.34 
19.20 
16.12 

5.00 
175.00 
U7.16 
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XHUm. 


IV 


Apr. 


II 
11 

ai 
II 
ti 
ti 
ti 
ii 
II 

St 

It 
I] 
II 
It 
It 
It 
It 
n 
It 
II 
u 
11 
It 
11 
II 
It 
It 
ft 

4 

U 

u 
11 
11 
li 
i« 
It 

St 

» 
ft 

31 


I 


U 

li 
li 
IT 
li 

li 
i» 
n 

n 


T»  whoa  p«lA. 


MttiATMcb .„„ 

MMiKkcH 


itMra  I 


iorlnxCo. 


|.«mb 

BmiI« 

Omp( 


4i 
41 
43 
41 
44 
1 
I 
I 
4 

i 
i 

7 

a 

• 
li 
11 
12 

13 
U 

15 
14 
17 
II 
II 

m 

22 


Gti^os . 


Jt»ttt<i 
T«tepl 
Sarrle 

....do 
....do 


L.M.Ifm« 

mxt4  WM. ...... 


j|.J.8ebmin. 


nn. .....,, ,,.. 

;«ham  £iir«lope  Co. 


Vtotlirkeri 

lil«ia. 

LOf»» 

KOffTr 

KeSff. 

Hirsm  Si«*Iiii*ij. .*.....,.,.... 

&KAft^11&<7o ...._,. 

W««toni  Linw*  niid  CMnemt  Co 

JutiM  K,  PittoQ  Co,_. 

Th«  Mftmb  &  Hlnchjifii  Co,... 
John  H,  Crawford  &  Co 


1 1  n  t  i  I  •  r   11  r  .1 «  , ^  ^ 


^Vo^ic•  MAnqrMtarlnir  Co. 
aWork» *.„. 


i^er . 


H 

26 

ai 

27 

so 

2e 

n 

30 

ii 

80 

ii 

11 

K» 

S3 

10 

8.1 

30 

34 

30 

y?> 

m 

m 

10 

87 

10 

31^ 

so 

ao 

80 

40 

SO 

41 

SO 

43 

iii 

43 

Si 

44 

so 

45 

M 

40 

ii 

47 

1 

t 

-  ..     uun 

Otorp©  T,  All»ti»oa . 

C.ii.r  1^..  i:iir4.rt| 

•1  fior,..-. 


..do 

..do 
..do 
..do 
.do 

..do 

..do 

do 

.....do 
do 

8tO(D». 

TrmTiOl 
Serrloi 
TmT*l] 
BlnB  pi 

8totlon' 
S*rvic© 
...do. 
MUoAg* 

EllT«l0) 

Blao  pr 

OblDOM 

BtadEAi 
SeodB.. 


BotMl 
LttmbM 
Coal... 
Iron,  et 
Oftk  Inn 
L*^  ten 
TnpfwU 
Fidnt ,. 
SoTTloei 
-.,do. 
....do. 
....do. 
....do. 

....do. 
...do.. 


J. 


ko. 


L. I   .....  i.„  ;.i«o „, 

Ji&ni(^«  Cl«ir  ,-,.., 

A.  H,  Pope 

Chftrl«^M  Rofore  ,.... 

\xf^\  FnblHtrom 

J*>hii  Kj!« we©. ,..,.. 

A  Inlander  G.  GH^oq... 
CurncHiit  Romimm..,,.,. 
IloiJiT  C.  Bonj^rs 

^  Hfttan , 

do  . 


.do. 


..do. 

..do . 


.do., 
do,, 
.do.. 


^ohoc.Bc,e..,-;:;;;:;;;;;;:;::::;:;;iis^ 


do  „ 

.....do.. 
....do.. 
...  do„ 

Stona  . . . 
line  lam 
Rest  of  c 
Kent  oft 
Tolophos 
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X<afiti«red  Btaiement  of  expmaea  made  from  appropriaiion  for  operating  and  care  of  canals 
and  other  toorks  of  navigation,  indefinite,  aot  of  July  5, 1884,  etc.— Continued. 


J>ate. 


No.  of 
Toaoher. 


To  whom  paid« 


For  what  paid. 


AiDoant. 


1898. 
Idiay      4 

5 
14 
14 
14 
14 
14 
21 
21 
31 
81 
31 
81 
31 
81 
81 
81 
81 
81 
31 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
31 
81 
81 
31 
81 
31 
81 
81 
81 
81 
81 
31 
31 
Jnne  3 
3 
8 
4 
» 
9 
10 
10 
13 
13 
16 
16 
16 
16 
29 
29 
29 
29 
29 
29 
29 
29 
80 
80 
80 
80 
80 
80 
80 
80 
80 


2 

8 
4 
6 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
28 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
89 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
1 
2 
8 
4 
6 
6 
7 
8 
9 
10 
11 
12 
18 
14 
15 
16 
17 
18 
19 
20 
21 
22 
28 
24 
25 
26 
27 


D.  A.  Watt 

LH.Battin 

Hired  men 

M.J.Schmitt 

Western  Union  Telegraph  Co.. 

William  A.  Lambie 

Charles  M.  Cole 

L.  M.Mann 

OrvUle  Beaoh 

Harry  W.Donner 

A.  Bosa  Houston 

L.M.Mann 

John  M.  Paige 

Bov  Sims 

JohnBaeten 

Goorge  T.  Allanson 

George  Gifford 

GabnelWick 

Gottlieb  Jahnke 

Jerry  Parkinson 

John  Lewis 

Richard  B.  Rioe 

James  Clear 

A.H.Pape 

Charles  Rogers 

Axel  Fahlstrom 

JohnKilawee 

Alexander  G.  Grignon 

Comeliiis  Romsom 

Henry  C.  Bongers 

L.Lindaner 

J.H.Mar8ton&  Co 

Sohlafer  Hardware  Co 

Western  Union  Telegraph  Co.. 

Stroud  &  Thomson 

J.  A.  Barnes 

H.  C.  Johnson  8l  Son 

Wisconsin  Telephone  Co 

do :. 

John  H.  Crawford  &  Co 

William  Bichmann 

do 

Hay  Hardware  Co 

The  Cook  &  Brown  Lime  Co  . . 

Priest  Sl  Gorrow 

Jots  Bros,  dt  Co 

John  A.  Banker 

C.E.  AngeU&Co 

L.M.Mann 

D.  A.  Watt 

Charles  M.  Cole 

Hired  men 

James  Jones 

JameaMnrphy 

Peter  Diednon 

M.J.Schmitt 

D.  A.  Watt 

A.  A.  Brewster 

Andrew  MUls 

Bngene  Dietsgen  Co 

The  Marsh  &  Bingham  Co 

W.  S.  Wood  worth 

Priest  &  Gorrow. 

OleOleson 

Western  Union  Telegraph  Co  . 
Wisconsin  Telephone  Co 

do :. 

William  Diohmann 

Campbell  &  Cameron  Co 

Hay  Hardware  Co 

Edward  Bradley 

Fred.  J.  Anger 

John  H.  Crawford 

L.H.Mann 

John  M.  Paige 

Charles  Sims 

JohnBaeten 

George  T.  Allanson 

George  Gifford 


Traveling  exmnses . 

Oil,  etc 

Services,  Apr.,  1898  . , 

Bine  prints,  eto 

Teleg 


Telegrai 
Sand... 


Traveling  expenses 

— do 

Rent  of  land 

Services 

....do 

....do 

....do 

....do 

....do 

.-..do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

Crashed  stone 

Wood 

Hoae,  rope,  eto 

Telegram 

Paint,  eto 

Gas  pipe,  eto 

Storing  awnings,  eto. . . . 

Rent  of  telephone 

Telephone  messagea  — 

Coal 

Rentofoffioe   

Soap,  lye,  eto 

Rope,  waste,  eto 

Coal 

Wood 

Pitch 

Servioee 

Seeds 

Traveling  expenses 

do 

do 

Servioes,  May,  1898 

do 

do 

do 

Sepia  prints,  eto 

Servioes 

Traveling  expenses  — 

American  ensign 

Blae-print  ftame,  etc. . . 

Oak  timber 

Traveling  expenses 

Wood..."..:. 

Rent  of  poetH>ffice  box. 

Telegrams 

Rent  of  telephone 

Telephone  messages . . . 

Rentofoffioe 

Cedar  piles 

Sheet  iron,  eto 

Office  rent 

Services 

Coal 

Servioes  

do 

do 

do 

do 

do 


$2.75 

61.08 

2,556.01 

17.76 

.20 

146. 30 

15.91 

9.52 

25.00 

12.50 

200.00 

200.00 

35.00 

85.00 

25.00 

30.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

30.00 

5.00 

25.00 

25.00 

30.00 

30.00 

30.00 

25.00 

18.75 

19.50 

115.26 

.20 

.70 

.77 

L75 

4.17 

6.70 

16.28 

25.00 

52.96 

106.70 

140.00 

464.63 

8.00 

25.00 

.41 

8.01 

1.01 

9.83 

2,451.41 

27.00 

1.25 

12.00 

1.16 

41.67 

4.31 

6.25 

25.67 

51.24 

6.57 

338.62 

.75 

.80 

4.17 

7.10 

25.00 

127.50 

4.20 

75.00 

60.00 

119.59 

200.00 

35.00 

35.00 

25.00 

80.00 

25.00 
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int. 
Joae  W 

SO 

w 
w 

M 
M 
M 
SO 
M 
W 
M 
W 
W 
M 
M 


Ko.  of 


To 


Foi 


JohmA.  Banker.. 
Gabriel  Wick... 
OoCUieb  Jahnke . 
Jeny  Parklnaon . 

John  Lewis 

lUohardB.Rloe.. 
JaaieaCleAr  . 


A.H.Pmm 

CharleaRogen 

Axel  Fahlatrom 

John  KJlawee 

Alexander  O.  Orignun . 
Comeliaa  Romeom 


HenrjC.Bongera.. 
L.li.lUttn 


Serrioen 

..do... 

..do  .. 

..do  .. 

..do.- 

..do  .- 

..do.. 

..do  .. 

..do.. 

..do.. 

..do.. 

..do.. 

..do.. 

..do.. 
Trmvelinj 


Total. 
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[The  references  in  roman  are  to  part  (or  volnme),  and  those  in  arable  to  page.] 

A. 

Acts  of  Congress.    See  Laws.  ' 

Absecon  Inlet,  N.  J.,  survey  of 1, 158;  n,1125 

Agate  Bay,  Minn.,  improvement  of  harbor  at i,  378 ;  iii,  2220 

Annapee  Harbor,  Wis.,  improvement  of i,  390 ;  iii,  2310 

Aid  to  injured  employees 1, 36 

Ailsa  (steamship),  removal  of  wreck  of i,  128, 1041 

Alabama  River,  Ala.,  improvement  of i,  256;  u,  1406 

Alameda,  Cal.,  alteration  of  bridge  across  San  Antonio  Estuary  (Oakland 

Creek) i,538 

Alameda  County,  Cal.,  bridge  of i,  538 

Albemarleand  Chesapeake  Canal.  N.  C,  improvement  of  waterway  via.  i,  198 ;  ii,  1230 
Albemarle  Sound,  N.  C,  improvement  of  waterway  to  Norfolk,  Va  . ..  1, 198;  ii,  1230 

Allegheny  and  Western  Rai  I  way  Company,  bridge  of i,  535 

Allegheny  River,  N.  Y.  and  Pa. : 

Bridge  at  New  Kensington,  Pa.,  construction  of 1, 535 

Bridge  between  Pittsburg  and  Sharpsburg,  Pa.,  construction  of i,  537 

Bridge  near  Mosgrove,  Pa.,  construction  of i,535 

Construction  of  locks  and  dams 1,376;  lu,  2206 

Improvement  of 1,375;  iii,2202 

Survey  for  extending  slack- water  navigation i,  378 

Survey  for  removal  of  Corydon  Dam i,  377;  ui,2211 

Allen  (steamer),  removal  of  wreck  of i,232;  ii,  1321 

Allo\iez  Bay,  Wis.  (««e  Dulnth  and  Superior  Harbor) 1, 379 :  m,  2223 

Alloway  Creek,  N.  J.,  improvement  of. i,  154;  ii,  1099 

Alpena  Harbor,  Mich.,  improvement  of i,  430 ;  iv,  2578 

Alsea  River,  Oreg. : 

Examination  of i,501;  iv,  2995 

Improvement  of 1,488:  iv,2972 

Altamaha  River, Ga., improvement  of i»226;  ii,  1306 

AUena  (steamship),  removal  of  wreck  of i»128;  1042 

Amite  River,  La.,  improvement  of i>271;  1^1467 

Anacostia  River,  D.  C. : 

Improvement  of,  and  reclamation  of  flats i,  192 

Survey  for  bridge  at  Washington i,541;  vi,3598 

Anclote  River,  Fla.,  survey  of i,247;  ii,  1361 

Andura  Creek,  Va.  (««e  Nandua  Creek) i,  198;  ii,  1229 

Angola  (schooner),  removal  of  wreck  of i,  84, 932 

Anita  Rock,  San  Francisco  Harbor,  Cal.,  survey  of 1, 469 ;  iv,  2923 

Anna  Maria  (schooner),  removal  of  wreck  of 1,156;  ii,  1104 

Ann,  Cnpe,  Mass.,  construction  of  harbor  of  refuge  at  Sandy  Bay i,  56, 853 

Apalacbicola  River  and  Bay,  Fla. : 

Improvement  of  bay 1,250;  n,  1377 

Improvement  of  river,  including  the  Cut-off i»251;  ii,  1381 

Appleton,  Wis.,  reconstruction  of  bridge  across  Fox  River  Canal  by  city  of.       i,  533 

Appomattox  River,  Va.,  improvement  of 1, 196,   ii,  1227 

Appoquinimink  River,  Del.,  improvement  of i;161;  ii,  1149 

Appropriations  for  rivers  and  harbors,  compilation  of i,  35 

Aqueduct  Bridge,  Potomac  River,  at  Washington,  D.  C,  repair  of i,  539 ;  vi,  3571 

Aquia  Creek,  Va.,  improvement  of i,  182;  ii,  1193 

Aransas  Pass.  Tex.,  examination  of  improvements  of  Aransas  Pass  Harbor 

Company i,  289;  u,  1527 

Aransas  Pass  Harbor  Company,  examination  of  improvements  of i,  289;  ii,  1527 

Arch  Rock.  San  Francisco  Harbor,  Cal.,  survey  of i,  469 ;  iv,  2923 

ENQ  98 1  /  I 
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ArkAiiBM  River,  Ark.  and  Kans. : 

Ganging  (9«tf  Mississippi  River) i,  301;  ii,  1642 

Improvement  of i,902;  ii,  1649 

Removal  of  obstructions i,  302;  ii,  1647 

Survey  of,  at  Dardanelle,  Ark i,308;  u,  1676 

Arlington  estate,  Va.,  survey  for  memorial  bridge  across  Potomao  River 

at 1,540;  vi,  3573 

Armament,  seaooast.    Sep  Fortifications. 

Jrmingiony  Walker  (schooner),  removal  of  wreck  of i,  201 ;  ii,  1233 

Arthur  Kill,  N.  Y.  and  N.  J. : 

Improvement  of  {see  Staten  Island— New  Jeraey  channel) i,  136,  1060 

Removal  of  wreck  in 1. 144,  1072 

Arthur  Lake,  La.  («<f  Mermentau  River) i,275;  ii,  1478 

Ashland  Harbor,  Wis.,  improvement  of i,380;  in,  2240 

Ashtabula  Harbor,  Ohio. : 

Improvement  of i,  450;  iv,  2679 

Water  levels 1,551;  vi.  3779 

J$ia  (schooner),  removal  of  wreck  of 1,84,93*.? 

Assawaman  Bay,  Del.,  improvement  of  waterway  via i,  166;  ii,  1156 

Assistance  to  injured  employees i.  36 

Astoria,  Oreg.,  construction  of  bridge  across  Youngs  Bay  at i,  537 

Atchafala3*a  River,  La.,  rectification  of  mouth  by  Mississippi  River  Com- 
mission.  1,528;  V,  3137 

Atlantic  City.  N.  J.,  survey  of  Absecon  Inlet 1, 158;  ii,  1125 

Atlantic  Coast  Line,  bridge  of 1,536 

AugUHta,  Ga. : 

Impro vemen t  of  Savannah  River  above i,  224 ;  ii,  1301 

Improvement  of  Savannah  River  below i,  223;  ii,  1299 

Anx  Bees  Scies  Lake,  Mich,  (see  lYankfort  Harbor) i,  421 ;  iv,  2529 

B. 

Back  Cove,  Portland,  Me.  (eee  Portland  Harbor) 1,47,832 

Back  River,  Me.  (e^eSasauoa  River) 1,46,830 

Bad  River,  Mich.,  survey  of i,439;  iv,2e00 

Bagadnce  River,  Me. : 

Improvement  of 1,40,821 

Survey  of i,53,»42 

Ball  Club  River,  Minn.,  construction  of  bridge  across i,535 

Baltimore  Harbor,  Md. : 

Defenses  of 1,13,21,658 

Improvement  at  Spring  Garden i,  177;  ii,  1181 

Improvement  of  channel  to i,  175 ;  ii,  1175 

Improvement  of  channel  to  Curtis  Bay !» 176;  11^1180 

Removal  of  wrecks  in i>177;  u,  1181 

Bar  Harbor,  Me. : 

Construction  of  breakwater 1,38,817 

Defenses  of 1,8,15,591 

Barlows  River,  Mass.,  construction  of  bridge  across i,  535 

Barren  River,  Ky.,  operating  and  care  of  locks  and  dams i,  354 ;  iii,  1993 

Bartholomew  Bayou,  La.  and  Ark. : 

Construction  of  bridge  across 1, 631 

Improvement  of i,294;  ii,16l3 

Bass  River  Light  Station,  Mass.,  removal  of  wrecks  near i,  84, 932 

Bath  (West),  Me.,  construction  of  bridge  across  New  Meadows  River  at i,  535 

Battalion  of  Engineers 1,6,7,32,569 

Batteries : 

Dynamite i,  11 

Gun  and  mortar i,8 

Bay  Ridge  Channel,  New  York  Harbor,  N.  Y.,  improvement  of,  including  tri- 
angular area  to  Red  Hook  Channel 1, 121, 1016 

Beachridge,  111.,  prevention  of  Mississippi  River  from  breaking  into  Cache 

River  near 1,313;  ill,  1732 

Beaufort  Harbor,  N.  C. : 

Defenses  of 1,24,692 

Improver^ ent  of 1,206;  n,  1247 

Improvement  of  waterway  to  Newbem i,206;  ii,1246 

Improvement  of  waterway  to  New  River i,207;  ii,  1249 

Beaufort  River  and  Harbor,  S.  C. : 

Improvement  of  Beaufort  River 1,220;  u,1288 

Improvement  of  channel  to  Savannah,  Ga.  (eee  Savannah  Harbor) .  i,  221;  ii,  1291 
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Seeobridge,  111.,  prevention  of  Mississippi  River  from  breaking  into  Cache 

River  near •. 1.313;  m,  1732 

Bellaire,  Ohio,  construction  of  bridge  across  Ohio  River  to  Benwood,  W.  Va.      i,  531 

Bell  a  ire-Ben  wood  Bridge  Company,  bridge  of i,531 

Belle  River,  Mich.,  improvement  of i,435;  iv,2o89 

Benton  Harbor  Canal,  Mich,  {see  St.  Joseph  Harbor) i»  4 10 ;  i v^  2494 

Ben  wood,  W.  Va.,  construction  of  bridge  across  Ohio  River  to  Bellaire,  Ohio .       i,  531 

Bergen  County,  N.  J.,  bridge  of i,534 

Bergen  Point,  N.  J.,  removal  of  wreck  in  Newark  Bay  opposite i,  144, 1072 

Big  Assawamau  Bay,  Del.,  improvement  of  waterway  via i,  166;  ii,  1150 

Big  Elk  River,  Oreg.,  examination  of i,501;  iv,2997 

Big  Hatchee  River,  Tenn.,  construction  of  bridge  across i,  536 

Big  Sandy  River,  W.  Va.  and  Ky. : 

Improvement  of i. i,369;  iii,  2143 

Improvement  of  Levisa  Fork...... i>371;  iii,2155 

Improvement  of  Tug  Fork i,  371;  iii,  2152 

Operating  and  care  of  lock  and  dam i,  370;  iii,2150 

Plans  and  estimates  for  locks  and  dams  on  main  stream  and  forks,  i,  373 ;  iii,  2159 

Big  8tone  Lake,  Minn.,  survey  for  reservoir i,  322 ;  in,  1834 

Big  Sunflower  River,  Miss. ,  improvement  of i,  300 ;  ii,  1639 

Bins  of  Congress  authoriziog  construction  of  bridges,  examination  of i,  35 

Black  Creek,  Fla.,  construction  of  bridge  across i,  536 

Black  Lake,  Mich.,  improvement  of  Holland  Harbor i,  414 ;  i v,  2506 

Black  River,  Ark.  and  Mo.,  improvement  of i,  305;  ii,  l(i69 

Black  River,  La.,  improvement  of i,  293 ;  ii,  1594 

Black  River,  Mich. : 

Bridge  at  Port  Huron,  construction  of i,  533 

Improvement  at  Port  Huron i,  433;  iv,  2586 

Improvement  of  mouth i,  433 ;  i  v,  2585 

Black  River,  N.  C,  improvement  of 1,208;  ii,  1251 

Black  River,  Ohio: 

Improvement  at  Lorain i,446;  iv,  2658 

Survey  at  Lorain i,454;  iv,2717 

Black  River,  Wash.  (««e  Duwamish  River) i,525;  iv,3103 

Black  Warrior  River,  Ala. : 

Canal  to  Five-mile  Creek,  survey  for i,  269 ;  ii,  1446 

Improvement  below  Tuscaloosa 1^261;  11,1434 

Improvement  between  Tuscaloosa  and  Daniels  Creek i,  260 ;  ii,  1430 

Operating  and  care  of  locks  and  dams i^-^l;  ii^  1431 

Block  Island,  R.  I. : 

Construction  of  harbor  of  refuge i,  82, 926 

Improvement  of  Great  Salt  Pond 1,83,929 

Block  Island  Sound,  R.  I.,  removal  of  wreck  off  Qnonocontaug i,  84, 931 

Blood  River,  La.  («M  Tickfaw  River) i,270;  ii,  1465 

Blosaom  Rook,  San  Francisco  Harbor,  Cal.,  survey  of i,  469 ;  iv,  2923 

Board  of  Engineers,  The ., i,  5,557 

Board  on Fomfications  and  other  Defenses .' i,8 

Boeuf  River,  La.,  improvement  of i,  294;  ii,  1614 

Boj^ue  Chitto,  La.,  improvement  of i,268;  ii,  1445 

Bogue  Fali a.  La.,  improvement  of 1,270;  ii,  1464 

Bogoe  Sound,  N.  C,  improvement  of  waterway  via i,  207 ;  ii,  1249 

BoHton  and  Providence  Railroad  Corporation,  bridges  of i,  535 

Boston  Harbor,  Mass. : 

'Construction  of  city  bridge  across  Fort  Point  Channel i,  533 

Construction  of  railroad  bridges  across  Fort  Point  Channel i,  535 

Defenses  of 1,13,16,592 

Improvement  of i,  61,864 

Survey  of i,  70, 886 

Bourne,  Mass.,  construction  of  bridge  across  Barlows  River  by  town  of i,  535 

BrazoB  River,  Tex.,  improvement  of i|287;  ii,  1511 

Breach  Inlet,  Charleston  Harbor,  S.  C,  construction  of  bridge  across i,  536 

Breakwaters,  occupancy  or  injury  of i,  35, 538 

Breaax  Bridge,  St.  Martinville,  La.,  construction  of  bridge  across  Bayou 

Teche  at 1,536 

Bridge  Creek  Landing,  Va.,  damage  to  wharf  at i,  546 ;  vi,  3738 

Bridgeport  Harbor,  Conn. : 

Construction  of  city  bridge  across  Yellow  MiU  Pond i,  533 

Defenses  of 1,8,18,615 

Improvement  of i,  99, 961 

Bridgeu: 

Alteration  of i,  35, 537 

Construction  of ?'%S?J/^T/> 
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Bridges — Con  tinned. 

Examination  of  Cont^ressional  bills  authorizing  constrnction  of i,  35 

Examination  of  plans  and  locations 1,35,531.  532 

Obstructing  navigation i,  35,  53?* 

Broad  Creek,  Del.  (see  lirotul  Creek  River) i,  170 ;  ii,  1164 

Broad  Creek  River,  DeL,  improvement  of i,  170 ;  ii,  1164 

Broadkiln  River,  Del.,  improvement  of i,  166;  ii,  1156 

Broad  Sound,  Boston  Harbor,  Mastf. : 

Improvement  of i,  61,  864 

Survey  of  channel  through i,  70,  886 

Bronx  River,  N.  Y. : 

Construction  of  bridges  across i,  534 

Improvement  of i>  11-1,  999 

Brooklyn,  N.  Y.     See  New  York  Harbor. 

Browns  Creek,  Say  ville,  N.  Y..  improvomeut  of 1,119,1012 

Brownsville,  Tenn.,  couHtruction  of  bridge  across  Biff  Hatchee  River  near. ..       i,  536 

Brunswick,  Me.,  construction  of  bridge  across  New  Meadows  River  at i,  535 

Brunswick  Harbor,  Ga. : 

Defences  of 1,8,26,712 

Improvement  of 1,229;  ii,  1313 

Removal  of  wreck  in i,231;  u,  1321 

Buffalo,  N.  Y. : 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Duluth,  Chicago,  and 1,424;  iv,2548 

Improvement  of  harbor  at i,  458;  iv,  2756 

Buffalo  Bayou,  Tex. : 

Examination  and  survey  for  waterway  via i,  288 ;  ii,  1515 

Improvement  of 1,286;  ii,  1510 

Burlington  Harbor,  Vt.,  improvement  of 1,129,1043 

Butler  County,  Ky.,  bridge  of i,  533 

Buttc>rmilk  Channel,  New  York  Harbor^  N.  Y.,  improvement  of i,  121, 1016 

Butters  Lumber  Company,  bridge  of i,536 

Byram  River,  N.  Y.  («ee  Port  Chester  Harbor) 1,112,993 

C. 

Cabell  County,  W.  Va.,  bridge  of i,533 

Cache  River,  Ark.  (w«  White  River) I,8(H;  ii,  1665 

Cache  River,  111.,  prevention  of  Mississippi  River  from  breaking  into,  i,  313;  in,  1732 
Cairo,  III., prevention  of  Mississippi  River  from  breaking  iuto  Cache  River 

above i,313;  iii,  1732 

Calcasieu  River,  La.,  improvement  of  mouth  and  passes i,  276 ;  ii,  1480 

California  Debris  Commission i,530;  vi,3549 

California,  Department  of,  reconnaissances  and  explorations  in i,  552 ;  vi,  3783 

Galoosahatchee  River,  Fla.,  improvement  of i,  239 :  ii,  1334 

Calumet  Plantation,  La.,  coustruction  of  bridge  across  Bayou  Tcclio  at i,  535 

Calumet  River  and  Harbor,  Ul.  and  Ind. : 

Improvement  of  harbor i,402;  iv,2425 

Improvement  of  river i,403;  iv,2430 

Camden,  N.  J. : 

Bridge  across  Cooper  Creek,  constrnction  of i,536 

Defenses  of  Delaware  River 1,20,637 

Improvement  of  Cooper  Creek  at 1,154;  ii,  1100 

Improvement  of  Delaware  River  at i,  147 ;  u,  1065 

Survey  of  Delaware  River  at  and  below  Philadelphia i,  156;  u,  1105 

Camden  County,  N.  J.,  bridge  of i,536 

Canals,  etc. : 

See  also  Waterways. 

Albemarle  and  Chesapeake  Canal,  N.  C,  improvement  of  waterway 

via 1,198;  ii,  1230 

Allegheny  River,  Pa.,  construction  of  locks  and  dams i,  376 ;  iii,  2206 

Allegheny  River,  Pa.,  survey  for  extending  slack- water  navigation i,  378 

Allegheny  River,  Pa.,  survey  for  removal  of  dam  near  Corydou  ..  i,  377;  in,  2211 

Bari-en  River,  Ky.,  operating  aud  care  of  locks  and  dams 1, 3>1 ;  in,  1993 

Benton  Harbor  Canal,  Mich,  {see  St.  Jose])h  Harbor) 1, 410 ;  iv,  2494 

Big  Sandy  River,  W.  Va.  aud  Ky.,  including  forks,  plans  and  estimates 

for  locks  and  dams i,373;  ni,2159 

Big  Sandy  River,  W.  Va.  and  Ky.,  operating  and  care  of  lock  and 
dam 1,370;  ni.2150 
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Black  Warrior  River,  Ala.,  operating  and  care  of  locks  and  dams,  i,  261 ;  ii,  1431 

Black  Warrior  River  to  Five-mile  Creek,  Ala.,  survey i,  269 ;  ii,  1446 

Cascades  Canal,  Columbia  River,  Oreg.,  construction  of i,  496 ;  i v,  2981 

Cascades  Canal,  Columbia  River,  Oreg.,  operating  and  care i,  498 ;  i v,  2983 

Clubfoot  and  Harlowe  Canal,  K.  C.,  improvement  of  waterway  via.  i,  206 ;  ii,  1246 

Columbia  River,  Oreg.,  construction  of  Cascades  Canal i,  496 ;  iv,  2^)81 

Columbia  River,  Oreg.,  operating  and  care  of  Cascades  Canal  .. .  i,  498;  iv,  29K3 
Couewango  Creek,  N.  Y.  and  Pa.,  survey  for  removal  of  dams  in . .  i,  377 ;  ui,  2211 
.Coosa  River,  Ga.  and  Ala.,  operating  and  care  of  locks  and  dams. .  i,  259 ;  ii,  1422 

Davis  IslancL  Dam,  Ohio  River,  operating  and  care i,  358 ;  iii,  2<777 

Des  Moines  Rapids  Canal  and  Dry  Dock,  Mississippi  River,  operating  and 

care i,316;  in,  ITfM 

Crie  Canal,  N.  Y.,  preservation  of  bench  marks i,  551 ;  vi,  3778 

Five-mile  Creek  to  Black  Warrior  River,  Ala.,  survey i,  269 ;  ii,  1446 

Fox  River,  Wis.,  operating  and  care  of  locks  and  dams i,  399;  lu,  2395 

Fox  River,  Wis.,  reconstruction  of  bridge  across  canal  at  Appleton i,  533 

Galena  River,  111.,  operating  and  care  of  lock  and  dam i,  316 ;  in,  1802 

Qrand  Rapids,  Wabash  River,  operating  and  care  of  lock  and  dam  i,  851 ;  in,  1983 
Great  Kanawha  River,  W.  Ya.,  construction  of  locks  and  dams. . .  i,  363 ;  in,  2118 
Great  Kanawha  River,  W.Va.,  operating  and  care  of  locks  and  dams  i,  365;  in,  2129 

Green  River,  Ky .,  construction  of  Lock  No.  5 i,  353 ;  in,  1985 

Green  River,  Ky.,  operating  and  care  of  locks  and  dams i,  354 ;  in,  1993 

Green  River,  Ky .,  reconstruction  of  Lock  No.  2,  at  Rumsey i,  352 ;  in,  1985 

Illinois  and  Mississippi  Canal,  111.,  construction  of i,  406 ;  iv,  2447 

Illinois  and  Mississippi  Canal,  111.,  operating  and  care  of,  around  Rock 

River  Rapids i,408;  iv,2486 

Illinois  River,  111.,  operating  and  cnre  of  locks  and  dams i,  406;  iv,  2442 

Kampsville  Lock  and  Dam,  Illinois  River,  Hi.,  operating  and  care  i,  406;  iv,  2442 

Kentucky  River,  Ky.,  operating  and  care  of  Iocks  and  dams i,  356;  in,  2024 

Keweenaw  Point,  Mich.,  improvement  and  operating  and  care  of  water- 
way across 1,382,383;  in, 2244 

Lagrange  Lock  and  Dam,  Illinois  River,  111.,  operating  and  care.,  i,  406;  iv,  2442 

L'Anguille  River,  Ark.,  survey  for  locks  and  dams .  i.  SOS ;  ii,  1678 

Levisa  Fork,  Big  iSandy  River,  Ky.,  plan  and  estimates  for  locks  and 

dams 1,373;  in,  2159 

Little    Kanawha   River,   W.  Ya.,   operating    and   care    of  lock   and 

dam 1,363;  iii,2115 

Louisa  (Levisa)  Fork,  Big  Sandy  River,  Ky.,  plan  and  estimates  for  lorks 

and  dams i,373;  in,2159 

Louisville  and  Portland  Canal,  Ky .,  operating  and  care i,  349 ;  in,  1957 

Louisville  and  Portland  Canal,  Ky.,  reconstruction  of  bridge  across i,  531 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  construction  of  harbor  of  refuge 

at  eastern  entrance i,  389;  ni,  2308 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  improvement  of i,  388 ;  in,  2297 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  operating  and  care i,  389;  in,  2303 

Mississippi  River,  construction  of  Lock  and  Dam  No.  2,  between  St.  Paul 

and  Minneapolis 1,316;  iii,1809 

Mississippi  River,  operating  and  care  of  Des  Moines  Rapids  Canal  and 

I  Dry  Dock I,316;  m,1794 

Monongahela  River,  construction  of  locks  and  dams i,  373 ;  ni,  2173 

Monongahela  River,  operating  and  care  of  locks  and  dams i,  374;  in,  2182 

Morgan  Canal,  Tex.,  improvement  of  (see  Galveston  Bay) i,  28S ;  n,  1505 

Morgan  Canal,  Tex.,  operating  and  care i,  284;  n,  1507 

I  MuNcle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care. .  i,  344;  ni,  1925 

Muskingum  River,  operating  and  care  of  locks  and  dams i,  361 ;  in,  2005 

Ohio  River,  construction  of  Dams  Nos.  2, 3, 4, 5,  and  6 i,  359 ;  in,  2080 

Ohio  Ri  ver,  operating  and  care  of  Davis  Island  Dam i,  358 ;  in,  2077 

Ohio  River,  operating  and  care  of  Louisville  and  Portland  Canal . .  i,  349 ;  in,  1957 
Ohio  River,  reconstruction  of  bridge  across  Louisville  and  Portland 

Canal i,531 

Ohio  River,  survey  between  Marietta  and  Pittsburg  for  dams  .. .  i,  372;  m,  2157 

Ouachita  River,  Ark.  and  La.,  survey  for  locks  and  dams i,  302 

Portage   Lake  and    Lake  Superior  canals,   Mich.,  improvement  and 

operating  and  care  of 1,382,383;  in,  2244 

Paget  Sound  to  lakes  Union  and  Washington,  improvement  of  water- 
way   1,516;  IV,  3072 

Rock  River,  111.,  operating  and  care  of  canal  around  rapids  of. ..  i,  408;  iv,  2186 

RoQgh  River,  Ky.,  operating  and  care  of  lock  and  dam i,  355 ;  in,  2010 

St.  Cflair  Flats  Canal,  Mich.,  improvement  of i,  435 ;  i v,  2591 
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St.  Clair  Flats  Canal,  Mioh.,  operating  and  care i,  436 ;  i a%  ^92 

8t.  Francis  River,  Ark.,  snrvey  for  locks  and  dams i,  30^ ;  ii,  IGT'A 

St.  Marys  Fidls  Canal,  Mich.,  commerce  of,  for  calendar  year  1897 iv^  25tU 

St.  Marys  Falls  Canal,  Mich.,  operating  and  care i,  427 ;  iv,  2561 

Salmon  Bay,  Wash.,  improvement  of  waterway  via i,  516 ;  i  v,  3072 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  constrnction  of  harbor 

of  refuge  at  eastern  entrance i,389;  m,  230S 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  improvement  of.  i,  388 ;  iii,  2297 
Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  operating  and  care,  i,  389 ;  tn,  2303 
Superior  Lake  and  Portage  Lake  canals,  Mich.,  improvement  and  oper- 

atiug  and  care  of 1,382,383;  itt,  2244 

TenneHsee  River,  operating  and  care  of  Muscle  Shoals  Canal,  Ala.  i,  344 ;  iii,  1925 
Tug  Fork,  Big  Saudy  River,  W.  Va.  and  Ky.,  plan  and  estimates  for- 

locksand  dams 1 i,373;  nr,  2159 

Union  Lake.  Wash.,  improvement  of  waterway  via i,  516 :  i v,  3072 

Wabash    River,    operating    and    care   of    Grand    Rapids   Lock    and 

Dam 1,351;  iii,  1983 

Warrior  River,  Ala.,  operating  and  care  of  looks  and  dams  above  Tus- 
caloosa   i|261;  11,1431 

Warrior  River  to  Five-mile  Creek,  Ala.,  survey i,  269 ;  ii,  1446 

Washington  Lake  to  Puget  Sound,  improvement  of  waterway.. .  i,  516;  iv,  3072 

Canapitsit  Channel,  Mass.,  improvement  of 1,74,908 

Canarsie  Bay,  N.  Y.,  improvement  of i,  120, 1014 

Cape  Ann,  Ma8s.,  construction  of  harbor  of  refage  at  Sandy  Bay i,  56, 853 

Cape  Charles  City,  Va.,  improvement  of  harbor  at h^^*  n.  1229 

Cape  Cod,  Mass.,  removal  of  wreck  off,  near  Orleans i,  69, 883 

Cape  Fear  River,  N.  C. : 

Bridge  across  North  East  Branch  at  Hilton,  reconstruction  of i,  537 

Bridge  at  Navnssa,  reconstruction  of 1.537 

Defenses  of '. i,  24, 693 

Improvement  above  Wilmington i,210;  ii.  12.=^ 

Improvement  at  and  below  Wilmington i,  210 ;  ii,  1255 

Improvement  of  North  East  Branch i,209;  u,  1252 

Cape  Henry  Light,  Va.,  removal  of  wreck  off i,201;  11,1235 

Cape  Lookout,  Dreg.,  examination  of  harbor  at i,  502 ;  i v,  3001 

Cape  Vincent  Harbor,  N.  Y.,  improvement  of i,466;  iv,  2809 

Carrabelle  Bar  and  Harbor,  Fla.,  improvement  of i,  249 ;  ii,  1375 

Carriages,  gun  and  mortar i,  9 

Carvers  Harbor,  Vinalhaven,  Me.,  improvement  of i,  44, 826 

Cascades  Canal,  Columbia  River,  Oreg. : 

Construction  of i,4^6;  iv,2981 

Operating  and  care i,498;  iv,2983 

Casemates 1. 13 

Centennial  Lake,  Miss,  (see  Yazoo  River) i,  297 ;  ii,  1625 

Central  Pacific  Railroad  Company,  bridge  of i,  537 

Cham  plain  Lake,  N.  Y.  and  Vt. : 

Defenses  of 1,29,7/4 

Improvement  of  Burlington  Harbor,  Vt i,  lit9, 1043 

Improvement  of  channel  between  North  and  South  Hero  is! amis i,  128 

Improvement  of  Narrow^  of 1, 130,1046 

Charles  River,  Mass.  (see  Boston  Harbor) 1 1,61,864 

Charleston  and  Seashore  Railroad  Company,  bridges  of i,  5^ 

Charleston  Harbor,  S.  C. : 

Bridge  across  Breach  Inlet,  construction  of i,  536 

Bridge  between  Mount  Pleasant  and  Sullivan  Island,  construction  of . . .      i,  536 

Defenses  of 1,24,697 

Improvement  of i,219;  ii,  1283 

Charlevoix  Harbor,  Mich.,  improvement  of i,  422 ;  i v,  2532 

Charlotte  Harbor,  Fla.,  improvement  of,.  I i,  240 ;  ii,  1335 

Charlotte  Harbor,  N.  Y. : 

Improvement  of 1,463;  iv,2T99 

Water  levels i i,551;  vi,3779 

Charts: 

Estimates  for  publication  of  mill tary  and  other  maps i.  552 

Northern  and  Northwestern  Lakes i,»47;  vi,3745 

Chatham  Harbor,  Mass. : 

Improvement  of 1,69,882 

Removal  of  wreck  in i,  69, 883 
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Chattahoochee  River,  Ga.  and  Ala. : 

Improvement  below  ColambuB,  6a i,252;  ii,  1387 

Improvement  between  Westpoint  and  Franklin,  Ga i,  253 ;  ii,  1393 

Cheboygan  Harbor,  Mich.,  improvement  of i,  429 ;  iv,  2576 

Chefuncte  River,  La.,  improvement  of i,270j  11,1464 

Chehalis  River,  Wash.,  improvement  of : i,  514 ;  iv,  3064 

Chelsea  Creek,  Mass.  (see  Boston  Harbor) i,  61, 864 

Chequamegon  Bay,  Wis.  (see  Ashland  Harbor; . . . , i,  380 ;  lu,  2240 

Chesapeake  Bay,  Md.  and  Ya. : 

Defenses  of  Hampton  Roads,  Va 1,23,679 

Improvement  of  harbor  at  Cape  Charles  City,  Y a i,  197 ;  u,  1229 

Improvement  of  Rockhall  Harbor,  Md i,  174 ;  ii,  1171 

Improvementof  waterway  from  Norfolk  Harbor  to  Albemarle  Sound  1. 198;  ii,  1230 

Wreck  near  Thimble  Shoal  Light,  removal  of i,  201 ;  ii,  1235 

Wreck  near  Solomons  Lnmp  Light,  removal  of i,  175 ;  ii,  1172 

Chester  River,  Md.,  improvement  of i,  167;  ii,  1159 

Chicago,  Barlington  and  Qnincy  Railroad  Company,  bridge  of i,  533 

Chicago,  Milwaukee  and  St.  Paul  Railway  Company,  bridge  of i,  532 

Chicago  River  and  Harbor,  111. : 

Bridge  across  Little  Calumet  River  near,  reconstruction  of i,  536 

Bridge  by  city  across  South  Fork  of  South  Branch,  construction  of i,  533 

Improvement  of  Calumet  (South  Chicago)  Harbor i,  402 ;  iv,  2425 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  to  Duluth 

and  Buffalo i,424;  iv,2548 

Improvementof  harbor i,400;  iv,2415 

Improvement  of  river i>401 ;  iv,  2421 

Chickasahay  River,  Miss.,  improvement  of i,  265 ;  ii,  1442 

Chief  of  Engineers,  officers  on  duty  in  office  of i,553 

Chincotea^ue  Bay,  Ya.,  improvement  of  waterway  to  Delaware  Bay.,  i,  166;  ii,  1156 
Chipola  River,  Fla. : 

Examination  from  Marianna  to  Apalachicola  River i,  259 ;  ii,  1423 

Improvementof i»251;  n,  1381 

Chippewa  River,  Wis.,  improvement  of i,  319 ;  iii,  1821 

Chitto,  Bogue,  La.,  improvement  of i,268;  ii,  1445 

Chocolate  Bay ou,  Tex.,  construction  of  bridge  across i,  534 

ChootawhatcLiee  River,  Fla.  and  Ala. : 

Construction  of  bridges  across i,  532 

Improvementof i, 254;  ii,  1394 

Chop  tank  River,  Md.,  improvement  of i,  168;  ii,  1160 

Christiana  River,  Del. : 

Improvement  of  (see  Wilmington  Harbor) i,  159 ;  ii,  1145 

Removal  of  wreck  in i,  175;  ii,1172 

City  Island,  New  York  Harbor,  N.  T.,  reconstruction  of  bridge  to  Pelham  Bay 

Park 1,533 

Clarks  Cove,  Conn.,  construction  of  bridge  across i,  536 

Clarksville,  Tenn. ,  construction  of  cribs  in  bridge  across  Cumberland  River  at.       i,  536 

Clatskanie  River,  Oreg.,  survey  of i,  510;  iv,  3049 

Clatsop  County,  Oreg.,  bridge  of i,  537 

Clearwater  River,  Idaho,  improvement  of i,  500;  iv,  2989 

Cleveland  Harbor,  Ohio : 

Improvement : i,  ^7;  iv,2661 

Survey  of  breakwater i,455;  iv,2724 

Water  levels i,551;  vi,3779 

Clinch,  Kort,  Fla.,  defenses  at 1,8,26,713 

Clinch  River,  Tenn.,  improvement  of 1,346;  ill,  1943 

Clinton  River,  Mich.,  improvement  of i,436;  iv,  2595 

Clubfoot  and  Harlowe  Canal,  N.  C .,  improvement  of  waterway  via i,  206 ;  ii,  1246 

Clubfoot  River.  N.  C,  improvement  of  waterway  via  i,  206 ;  ii,  1246 

Coanjock  Bay,  N.  C,  improvement  of  waterway  via i,  198 ;  ii,  1230 

Cocheco  River,  N.  H.,  improvement  of i,  50, 835 

Cod,  Cape,  Mass.,  removal  of  wreck  off,  near  Orleans i,  69, 883 

Colorado,  examination  of  reservoir  sites  in i,  469 ;  iv,  2815, 2917 

Columbia  and  Red  Mountain  Railway  Company,  bridge  of i,  531 

Columbia,  Department  of  the,  reconnaissances  and  explorations  in. . .  i,  552 ;  vi,  3784 
Columbia  River,  Oreg.  and  Wash. : 

Boat  railway  from  The  Dalles  Rapids  to  Celilo  Falls,  construction 

of 1,495;  IV, 2979 

Bridge  at  Northport,  Wash.,  construction  of i,531 

Cascades  Canal,  construction  of i,496;  iv,2981 

Cascades  Canal,  operating  and  care i,498;  iv,2983 
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Columbia  River,  Oreg.  and  Wash. — Coiitinaed. 

Celilo,  Oreg.,  improvemeot  above i,  493 :  i v,  2977 

Gauging 1.509;  iv,  3042 

Mouth  of,  defensos  at i,  31,  797 

Mouth  of,  improvement  at i,  507;  iv,"3i>40 

Portland,  Oreg.,  improvement  beloV i,505;  iv,  3031 

Three-mile  Rapids,  improvement  at i,  495;  iv,  25*75* 

Tongue  Point,  Oreg.,  improvement  below i,  507 ;  i  v,  30^ 

Vancouver, Wash.,  to  mouth  of  the  Willamette,  improvement  from  i,  499;  iv,  2987 

Compilation  of  examinations,  surveys,  projects,  and  appropriations i.  35 

Compton  Creek,  N.  J.,  improvement  of i,  141,  106S 

Concord,  Wasli.,  construction  of  bridge  acrosa  8nake  River  to  Lewistou, 

Idaho 1,532 

Conecuh  River,  Ala.,  improvement  of i,  255 ;  ii,  1403 

Conewango  Creek,  N.  Y.  and  Pa.,  survey  for  removal  of  dams  and  the  Water- 

boro  Rapids ' i,377;  ixi,2211 

Congaree  River,  8.  C,  improvement  of i,218;  ii^  1280 

Conneant  Harbor,  Ohio : 

Improvement  of 1,451;  iv,  2683 

Water  levels i,551;  vi.  3779 

Connecticut,  defenses  of  coast  of 1, 18,  612 

Connecticnt  River,  Mass.  and  Conn. : 

Improvement  below  Hartford 1,91,949 

Survey  between  Hartford  and  Holyoke i,  HI,  976 

Contentnia  Creek,  N.  C,  improvement  of 1, 204 ;  ii,  1242 

Contingencies  of  rivers  and  harbors,  entimate  for i,  527 

Continuing  contracts i,  33 

Allegheny  River,  Pa.,  locks  and  dams 1,376;  ill,  2206 

Boston  Harbor,  Mass i, 61,  864 

Buffalo  Harbor,  N.  Y r.458;  iv,  2756 

Chicago  River,  111 i,401;  iv,  2421 

Christiana  River,  Del i,  159;  ii,  1145 

Cleveland  Harbor, Ohio i,447;  iv,2661 

Columbia  River,  Oreg.,  Cascades  Canal i,  490 ;  iv,  2981 

Cumberland  River  above  Nashville,  Tenn i,  336 ;  iii,  1878 

Curiiberlaud  Sound,  Ga.  and  Fla i,  232 ;  ii,  1323 

Delaware  Bay,  Del.,  harbor  of  refuge i,  152 ;  ii,  1096 

Delaware.  River  at  Philadelphia.  Pa.,  and  Camden,  N.  J i,  147 ;  ii,  1085 

Duluth  Harbor,  Minn i,379;  in.  2223 

Dunkirk  Harbor,  N.Y 1,456;  iv,2748 

Falls  of  Ohio  River  at  Louisville,  Ky i,347;  ui,  1951 

Galveston  Harbor,  Tex 1,282;  ii,  1491 

Grays  Harbor  and  bar  entrance.  Wash i,512;  iv,3059 

Great  Lakes,  channels  in  connecting  waters  of i,  424 ;  i v,  2548 

Hudson  River,  N.  Y 1,131,1047 

Humboldt  Harbor  and  Bay,  Cal i,477;  iv,2948 

lUinois  and  Mississippi  Canal.  Ill i,406;  iv,2447 

Indiana  Chute,  falls  of  Ohio  River i,  347 ;  in,  1951 

Kentucky  River,  Ky i,355;  ill,  2012 

Keweenaw  Bay  to  Lake  Superior,  Mi ch.,  waterway  from 1, 382 ;  in,  2244 

Milwaukee,  Wis.,  harbor  of  reftige i,393;  III.2324 

Mississippi  River,  between  Missouri  River  and  St.  Paul,  Minn i,  314 ;  in,  1743 

Mississippi  River,  between  Ohio  and  Missouri  rivers i,  310:  in,  1698 

Mississippi  River,  between  Ohio  River  and  Head  of  Passes i.  528;  v,  3137 

Mississippi  River,  Vicksburg  Harbor,  Miss i.  297 ;  ii,  1625 

Missouri  River,  below  Sioux  Citv,  Iowa i,  529 ;  vi,  3459 

Monongahela  River,  W.  Va.  and  Pa i,  373 ;  in,  2173 

Narragansett  Bay,  R.I i,  77, 915 

Newtown  Creek,  N.Y 1,123,1022 

New  York  Harbor,  N.  Y.,  Bay  Ridge,  Red  Hook,  and  Buttermilk  chan- 
nels   1,121.1016 

New  York  Harbor,  N.Y.,  Newtown  Creek 1,123,1022 

Northern  and  Northwestern  Lakes,  channels  connecting i,  424 ;  iv,  2548 

Oakland  Harbor,  Cal i,473;  iv,2935 

Ohio  River,  Dams  Nos.  2, 3, 4, 5,  and  6 i,a59;  in,  2080 

Ohio  River,  falls  of,  at  Louisville,  Ky.,  including  Indiana  Chute  .  i,  347 ;  in,  1951 

Plaquemine  Bayou,  La .' i,  272;  ii,1471 

Point  Judith,  R.  I.,  harbor  of  refuge 1,80,923 

Portland  Harbor,  Me.,  including  Back  Cove i, 47,832 

Providence  River,  R.i 1,77,915 
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Continuing  contracts,  etc.— Continne«l. 

Rockland  Harbor,  Me i,  42, 823 

Sabine  Pass,  Tex.,  harbor  at i,  278 ;  ii,  1482 

San  Pedro  Bay,  Cal i,4T0;  iv,2929 

Savannah  Harbor,  Ga J i,  221 ;  ii,  1291 

Superior  Harbor,  Wis i,  37S);  iii,  2223 

Superior  Lake  to  Keweenaw  Bay,  Mich.,  waterway  from i,  H82 ;  iii,  2244 

Vicksburg  Harbor,  Miss i,  297;  ii,  1625 

Willamette  River  above  Portland,  Oreg i,  504 ;  iv,'  3025 

Wilmington  Harbor,  Del i,  159;  ii,  1145 

WinyahBay,  S.C i,2U;  ii,  1272 

Yamhill  River,  Oreg i,504;  iv,3025 

Yaquina  Bay,  Oreg i,489;  iv,2972 

Yazoo  River,  Miss.,  mouth  of i,297;  ii,  1625 

Contracts,  continuing.    See  Continuing  contracts. 
Cooper  Creek,  N.  J. : 

Bridge  at  Camden,  construction  of i,  536 

Improvement  of i»I54;  ii,  1100 

Coosa  River,  Ga.  and  Ala. : 

Improvement  between  East  Tennessee,  Virginia  aud  Georgia  Railroad 

Bridge  and  Wetumka,  Ala i,  258;  ii,  1418 

Iniprovement  between  Rome,  Ga.,  and  East  Tennessee,  Virginia  and 

Geor^a  Railroad  Bridge i,  257;  ii,  1413 

Operating  and  care  of  locks  and  dams i,259;  ii.  1422 

Coos  Bay  and  Harbor,  Oreg. : 

Dredging  harbor i,484;  iv,2966 

Improvement  of  entrance i,  483;  iv,  2963 

Coos  River,  Oreg.,  improvement  of * '. i,485;  iv,2966 

Coquille  River,  Oreg. : 

Improvement  between  Coquille  and  Myrtle  PoiQt i,  481 ;  iv,  2961 

Improvement  of  mouth i,  480 ;  iv,  2958 

Corporations,  occupancy  and  injury  of  public  works  by i,  35, 538 

Corps  of  Engineers : 

Changes  in  personnel i,  3 

Laws  of  Finy-fifth  Congresi^ ,  second  session,  affecting  the vi,  3789 

Number  and  distribution  of  officers 1^3,4 

Officers  detached i,  4 

Cory  don,  Pa.,  survey  for  removal  of  dam  in  Allegheny  River  at i,  377 ;  iii,  2211 

Coscob  Harbor,  Conn.,  improvement  of i,  108, 972 

Courtableau  Bayou,  La.,  improvement  of  . . .  .* i.  274 ;  ii,  1474 

Cowlitz  River,  Wash., improvement  of i,508;  iv,  3041 

Craven  County,  N.  C. : 

Bridge  of,  across  Neuse  River  at  Newbem i,535 

Bridge  of,  across  Trent  River  at  Newbem 1,533 

Crooked  River,  Fla.  {see  Carrabelle  Bar  and  Harbor) i,  249 ;  ii,  1375 

Cumberland  River.  Tenn.  and  Ky. : 

Bridge  at  Clarks ville,  Tenn.,  construction  of  cribs i,  536 

Gauging  («ee  Mississippi  River) i,301;  ii,  1642 

Improvement  above  Nashville,  Tenn i,  336;  iii,  1878 

Improvement  below  Nashville,  Tenn i,334;  in,  1875 

Cumberland  Sound,  Ga.  and  Fla. : 

Defenses  of.. 1,25,707 

Improvement  of i,  232;  ii,  1323 

Improvement  of  waterway  via i,  230;  u,  1318 

Current  River,  Ark.  and  Mo.,  improvement  of i,  306 ;  ii,  1671 

Currituck  Sound,  N.  C,  improvement  of  waterway  via i,  198 ;  ii,  1230 

Curtis  Bay,  Md.,  improvement  of  channel  in  Patapsco  River  to i,  176;  ii,  1180 

Cut-off,  Apalachicola  River,  Fla.,  improvement  of i i,  251 ;  ii,  1381 

Cuyahoga  River,  Ohio  (see  Cleveland  Harbor), i,  447, 455 ;  i v;  2661, 2724 

Cypress  Bayou,  Tex.  and  La.,  improvement  of i,  292 ;  ii,  1589 

D. 

Dairy  Fork,  Tualitin  River,  Oreg.,  survey  of i,  51 1 ;  iv,  3053 

Dale  County,  Ala.,  bridges  of i.  532 

Dams.    See  Canals. 

Danville,  Tenn.,  reconstruction  of  bridge  across  Tennessee  River  at i,  536 

Dardanelle,  Ark. : 

Improvement  of  Arkansas  River  at  (see  Arkansas  River) i,  300^  ii,  1619 

Surveyof  Arkansas  River  at i,308;  ii,  1676 
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Darien  Harbor,  Ga.  t 

Defenses  of i,8,  26.  712 

Improvement  of i,22o;   ii,  1303 

Removal  of  wrei'k,  etc.,  in iy^31;   ii,  1320 

Davenport,  Iowa,  eetablishment  of  harbor  lines  in  Mississippi  Kiver  at.  i,  ^ ;  iii.  1805 

Davis  Island  Dam,  Ohio  River,  Pa.,  operatinf]^  and  care 1,358;  iii,  2077 

Davis  Strait,  Me.,  removal  of  wreck  in h^^^y  ^^3S 

Deer  Island  Thoroufi^hfare,  Me.,  removal  of  wreck  in x,  52,  838 

Defense,  national,  allotments  from  appropriation  for i,  7,  9,  14 

Defenses,  seacoast.    See  Fort  ilicat ions. 
Delaware  Bay,  N.  J.  and  Del. : 

Delaware  Breakwater,  Del.,  constrnction  of i,  151 ;  ii,  1094 

Harbor  of  refuge,  construction  of i,  152;  xi.  I096 

Pier  near  Lewes,  Del.,  construction  of i,  150;  ii,  10$k3 

Waterway  to  Chincoteagne  Bay,  Va.,  improvemeut  of i,  166 ;  xi,  1 1 56 

Wreck  of  Lottie  K,  Friend,  removal  of 1,156;  ii,  1104 

Delaware  Breakwater,  Del.,  construction  of 1*151;  xi,  1094 

Delaware  River,  N.  J.,  Pa.,  and  Del. : 

Defenses  of 1,20,637 

Dike  at  Woodbury  Creek  {see  Cooper  Creek ) i,  154 ;  ii,  1  lOO 

Marcushook,  Pa.,  improvement  of  ice  harbor i,  149 ;  xi.  1093 

Newcastle,  Del.,  improvement  of  ice  harbor  at i,  160 ;  xi,  1149 

Philadelphia,  Pa.,  improvement  above  and  below 1, 144 ;  ii,  1075 

Philadelphia,  Pa.,  and  Camden,  N.  J.,  improvement  between i,  147;  ii,  1085 

Survey  of,  between  Philadelphia  and  Delaware  Bay i,  156;  u,  1106 

Delaware  (steamboat),  removal  of  wreck  of i,  175 ;  ii,  1 172 

Del  May  (schooner),  removal  of  wreck  of i,  175;  u»1172 

Delray ,  Mich.,  construction  of  bridge  across  Rouge  River  at i,  534 

Delta  Point,  La.,  improvement  at,  by  Mississippi  River  Commission. .  i,  528;  v,  3137 
Department-s,  Executive,  Washington,  D.  C,  telegraph  and  telephone  con- 
nections between  Executive  Mansion  and i,  547 ;  vi,  3734, 3743 

Departments,  militarv,  reconnaissances  and  explorations  in i,  552;  vi^  3783 

Depot,  Engineer,  Willets  Point,  N.  Y 1,6,7,32,570 

Deschutes  River,  Wash. : 

Improvement  of  Olympia  Harbor i,516;  iv,3070 

Survey  of,  at  entrance  in  Olympia  Harbor i,  524 ;  iv,  3094 

Des  Moines  Rapids  Canal  and  Dry  Dock,  Mississippi  Kiver,  operating  and 

care i,816;  ui,  1794 

Detroit  and  Lima  Northern  Railway  Company,  bridge  of i,  534 

Detroit  River,  Mich.,  improvement  of . , i,  437 ;  iv,  2597 

Dewis,  R.  L.  (schooner),  removal  of  wreck  of 1, 83, 931 

District  of  Columbia.     See  Washington,  D.  C. 

Dividing  Creek,  Md.  (<e6  La  Trappe  River) 1,169;  ii,  1161 

Division  engineers i,36 

Divisions,  engineer 1,36 

Double  Bayou,  Tex.,  opening  channel  at  mouth i)287;  u,  1512 

Duck  Creek  (Smyrna  River),  Del. : 

Improvement  of i>  162;  ii,  1151 

Removal  of  wreck  in i,  175;  ii,  1172 

Duck  Island  Harbor,  Conn.,  construction  of  harbor  of  refuge i,  94, 953 

Duluth  Harbor,  Minn. : 

Improvement  of i,  379;  iii,2223 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes' between 

Buffalo,  Chicago,  and i,424;  iv,  2548 

Removal  of  wreck  in i,  385;  iii,  2287 

Dunkirk  Harbor,  N.  Y.,  improvement  of 1,456;  iv,2748 

Duwamish  River,  Wash. : 

Improvement  of  (see  Po^et  Sound) h^^^y  rv',3066 

Survey  of,  and  tiibutaries i,525;  iv,3103 

Dynamite  batteries 1,11 

E. 

Eads,  James  B.,  improvement  of  Sooth  Pass  of  Mississippi  River  by  repre- 
sentatives of 1,36,269;  ii,1447 

East  Chester  Creek,  N.  IT.,  improvemeut  of 1,113,997 

Eastern  Branch,  Elizabeth  River,  Va.  («ee  Norfolk  Harbor) i,  193;  ii,  1223 

Eastern  Branch,  Potomac  River,  D.  C. : 

Improvement  of,  and  reclamation  of  flats i,  192 

Survey  for  bridge  at  Washington i,541;  ^1,3598 
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Eastern  Railway  Company  of  Minnesota,  bridges  of i,  535 

East  River,  N.Y.: 

Harbor  lines  at  Brooklyn,  modification  of 1,34,1028 

Harbor  lines  at  Long  Island  City,  modification  of i,  34, 1025 

Improvement  of 1,126,1036 

Survey  of  Wallabout  Channel i,  124 

Electric  light  and  po  wer  plants  of  seacoast  batteries i,  11 

Elizabeth  River,  N.  J.,  improvement  of i>  137, 1061 

Elizabeth  River,  Va. : 

Bridge  across  Southern  Branch,  at  Norfolk,  oonstruction  of i,  534 

Norfolk  Harbor  and  its  approaches,  improvemeut  of i,  193 ;  ii,  1223 

Removal  of  Tn?eck  of  steamer  Helen  Smith  in  Southern  Branch  . . .  i,  201 ;  ii,  1234 
Waterway  fh>m  Norfolk  Harbor   to  Albemarle   Sound,  improvement 

of 1,198;  11,1230 

Western  Branch,  improvement  of i,  195;  ii,  1225 

Elk  River,  Md.,  removal  of  wrecks  in i;175;  ii,  1173 

Elk  River,  Oreg.,  examination  of i,501;  iv,2997 

Elk  River,  Tenn.,  survey  of i,347 

Elk  River,  W.Va.,  improvement  of i,365;  ui,2137 

Embankments i,  13 

Emplacements  for  guns  and  mortars 178,9 

Employees,  aid  to  injured i,  36 

Endicott  Board 1,8 

Engineer  De^ot,  Willet«  Point,  N.  Y 1,6,7,32,570 

Engineer  divisions i,  36 

Engineers,  Battalion  of 1,6,7,32,569 

Engineers,  Chief  of,  odQcers  on  duty  in  office  of 1,553 

Engineer  School,  Willets  Point,  N.  Y 1,5,32,565 

Engineers,  Corps  of: 

Changes  in  personnel r,3 

Laws  of  Fiity-fifth  Congress,  second  session,  affecting  the vi,  3789 

Number  and  distribution  of  officers 1)3,4 

Officers  detached i.  4 

Engineers,  division i,  36 

Engineers,  The  Board  of 1,5,557 

Erie  Canal,  N.  Y.,  preservation  of  bench  marks i,  551 ;  vi,  3778 

Erie  Harbor,  Pa. : 

Improvement  of i,455;  iv,2737 

W^ttter  levels i,551;  vi,3779 

Erie  Lake : 

See  also  Northern  and  Northwestern  Lakes. 

Survey  of  Starve  Island  Reef i,453;  iv,2705 

Water  levels 1,551;  vi,3779 

Erie  Railroad  Company,  bridge  of i,533 

Escambia  River,  Fla.,  improvement  of i,255;  11, 1403 

Escanaba,  Mich.,  water  levels  at ; i,551;  vi,3779 

Esopus  Creek,  N.  Y.  (w«  Saugerties  Harbor) 1,134,1056 

Essex  River,  Mass.,  improvement  of ^ 1,56,852 

Estimates : 

Fortifications i,32 

Rivers  and  harbors,  examinations,  surveys,  etc. ,  of i,  527 

Rivers  and  harbors,  improvement  of i,33, 34 

Everett  Harbor,  Wash.,  improvement  of 1, 518 ;  i v,  3075 

Examinations : 

Compilation  of i,  35 

Estimate  for i,  527 

Excelsior  (barge),  removal  of  wreck  of 1,84,932 

Executive  Mansion  and  Departments,  Washington,  D.  C,  telegraph  and 

telephone  connections i,547;  vi, 3734, 3743 

Explorations  and  reconnaissances  in  military  departments i,  552 ;  vi,  3783 

Explosives  (<e«  Submarine  mines) 1,12 

F. 

Fairbluif,  N.  C,  construction  of  bridge  across  Lumber  River  near i,  536 

Fairhavcn  Harbor,  Mass.  (see  New  Bedford  Harbor) i,  74, 906 

Fairport  Harbor,  Ohio,  improvement  of i,449;  iv,2676 

Falia,  Bogue,  La.,  improvement  of i,  270;  11, 1464 

Falls  of  Ohio  River,  Louisville,  Ky«,  improvement  of i,  347 ;  in,  1951 

Far  Rockaway,  N.  Y.,  bridge  obstructing  Far  Rockaway  Bay  at i,  538 

Far  Rockaway  Bay,  N.  Y.,  bridge  obstructing i,538 
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Far  Eockaway  Ferry  and  ImproTement  Company,  bri<lge  of i,  538 

Feather  River,  Cal.: 

Impruvement  by  California  Debris  ( 'unimission i,  530 ;  vi,  3549 

Improvement  oi ^'^''^j  iv.  2iM2 

Foruandina,  Fla. : 

Defenses  of 1,26,713 

Improvement  of  waterway  to  Savannah,  Ga i,  2^ ;  ii,  13 18 

Fishing  Creek,  N.  C,  improvement  of i,  2Ji)2;  ii,  1239 

Five-mile  Creek,  Ala.,  snrvey  for  canal  to  Warrior  Kiver i,  269;  ii,  1446 

Five-mile  River  Harbor,  Conn.,  improvement  of i,  105,  968 

Flathead  River,  Mont.,  improvement  of i,  522;  iv,  3081 

Flennnff  (schooner),  removal  of  wreck  of i,  177;  u.  1181 

Flint  River,  Ga.,  improvement  of 1,251;  ii,  1383 

Flint  River,  Mich,,  survey  of i,439;  iv,  2600 

Florida: 

Defenses  of  east  and  west  coasts i,  26,716 

Water-hyacinth  obstructions  in  watei*s  of i.  35 

Flushing  Bay,  N.Y.,  improvement  of i,  11^,  1008 

Forked  Deer  River.  Tenu.,  improvement  of i,  331,  3:>3 ;  ui,  1872 

Fort  Clinch,  Fla.,  defenses  at i.  i',  26, 713 

Fortifiontions: 

Appropriations  and  allotments i,  7,9,  14 

Dynamite  batteries i,  11 

Emplacements i,  8,  9 

Estimates  of  appropriations  required i,  32 

Fortress  commander,  duties  of,  as  to  New  York  Harbor i,  Ht  579 

Gun  and  mortar  batteries i,  8 

Preservation  and  repair  of 1, 13 

Projects I,  8 

Sea  walls  and  embankments i,  13 

Sites  for,  acquisition  of i,  13 

Submarine  mines i,  12 

Temporary  defenses I,  8 

Temporary  occupation  of  land i,  14 

Fort  Jackson.La.,  defenses  at i,  8,  744 

Fort  Knox,  Me.,  defenses  at i,  8, 14, 583 

Fort  Macon,  N.  C,  defenses  at i,8,G92 

Fort  Monroe,  Va.,  defenses  at * i,  8, 23, 679 

Fort  Morgan,  Ala.,  defenses  at 1,8^  13,737 

Fort  Point  Channel,  Boston  Harbor,  Mass. : 

Construction  of  city  bridge  across i,  533 

Construction  of  railroad  bridges  acrosH i,  535 

Improvement  of  (see  Boston  Harbor) i,  61, 864 

Fort  Popham,  Me.,  defenses  at 1.8, 11,  .583 

Fort  Pulaski,  Ga.,  defenses  at 1,8,26,707 

Fortress  commander,  duties  of,  as  to  defenses  of  New  York  Harbor i,  11,579 

Fort  Trumbull,  Conn.,  defenses  at 1 1,8,18,612 

Fox  River,  Wis. :  ^ 

Bridge  across  canal  at  Appleton,  reconslrnction  of i,  533 

Improvement  of i,  397 ;  ill,  2338 

Improvement  of  Green  Bay  Harbor 1.387;  ill,  2295 

Operating  and  care  of  locks  and  dams i,  399;  iii,  2395 

Property  and  rights  of  United  States  as  to i,  398 ;  iii,  2353 

Francis  ( ship),  removal  of  wreck  of i,  156 ;  ii,  1104 

Frankfort  Harbor,  Mich.,  improvement  of i,  421 ;  iv,  2529 

French  Broad  River,  Tenn.,  improvement  of i,  344 ;  ui,  1937 

Finend,  Lottie  K,  (schooner),  removal  of  wreck  of i,  156 ;  ii,  1104 

Fulton,  Ark. : 

Improvement  of  Red  River  above i,  291 ;  ii,  1588 

Improvement  of  Red  River  below i,  289 ;  ii,  1575 

G. 

Galena  River,  111.,  operating  and  care  of  lock  and  dam i,  316 ;  iii,  1802 

Galveston  Bay  and  Harbor,  Tex. : 

Defenses  of i,13,29,7K 

Galveston  Bay,  improvement  of  ship  channel i,  283 ;  ii,  1505 

Galveston  Harbor,  improvement  of i.  2'?2 ;  ii,  1491 

Galveston  Harbor,  modification  of  harbor  lines i?34;  ii,  1.571 

Morgan  Canal,  improvement  of  (see  Galveston  Bay)  i,  283 ;  ii,  1505 
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Galveston  Bay  and  Harbor,  Tex.—C  on  tinned. 

Morgan  Canal,  operating  and  care h^^j  n,  1507 

Survey  of I,i'>i9 

Waterway  from  Gulf  of  Mexico  to   HouHton,  examination   and    snr- 

vey 1,288;  ii,  1515 

West  Galveston  Bay,  improvement  of  channel i,  284 ;  ii,  1507 

Galveston,  Brazos  and  Sonth western  Railway  Company,  bridge  of 1, 534 

Gasconade  River,  Mo. : 

Construction  of  bridge  across,  at  Rollins  Ferry i,  533 

Improvement  of,  by  Missouri  River  Commission i,  529 ;  vi,  3459 

Ganging: 

Columbia  River,  Oreg.  and  Wash i,509;  iv,3042 

Mississippi  River  and  principal  tributaries 1, 301 ;  ii,  1642 

Mississippi  River  at  St.  Paul,  Minn 1,322;  in,  1831 

Northern  and  Northwestern  Lakes i,  551 ;  vi,  3779 

Gauley  River,  W.  Va.,  improvement  of i,  366;  in,  2138 

Gedney  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  127, 1038 

Genesee  River, N.  Y.  (««c  Charlotte  Harbor) 1,463;  iv,2799 

George  Lake,  St.  Johns  River,  Fla.  (see  Volusia  Bar) i,  235 ;  n,  1330 

Georges  River,  Me.,  improvement  of 1,45,827 

Georgetown.  I).  C.    See  Washington. 

Georgetown^  S.  C,  defenses  of 1,8,25,706 

Georgia,  defenses  of  coast  of 1,25,707 

Gi^Hn^^Aam,  J.  £.  (barge )^  removal  of  wreck  of i>175;  ii,1173 

Glencove  Harbor,  N.  Y.,  improvement  of 1,117,1007 

Gloucester  Harbor,  Mass.,  improvement  of i,  57, 856 

Goshen  Creek,  N.  J.,  improvement  of i,  155 ;  ii,  1102 

Governor  Marvin  ( steamer),  removal  of  wreck  of i,  245 ;  ii,  1343 

Gowanus  Bay  channels,  New  York  Harbor,  N.  Y.  {ece  Bay  Ridge  Channel, 

etc.) 1,121,1016 

Gowanus  Canal,  New  Y'ork  Harbor,  N.  Y.  (see  Bay  Ridge  Channel,  etc.). ..  i,  121, 1016 

Gowanus  Creek  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  122, 1020 

Grand  Calumet  River,  111.  and  Ind. : 

Improvement  of i,403;  iv,2430 

Improvement  of  Calumet  Harbor i,402;  iv,  2425 

Grand  Haven  Harbor,  Mich.,  improvement  of i,  415 ;  iv,  2509 

Grand  Lake,  La. (»cc  Mermentau  River) i,275;    ii,  1478 

Grand  Marais,  Mich.,  improvement  of  harbor  of  refuge i,  384 ;  in,  2285 

Grand  Marais,  Minn.,  improvement  of  harbor  at i,  378 ;  in,  2217 

Grand  Rapids,  Wabash  River,  Ind.  and  111.,  operating  and  care  of  lock  and 

dam / 1,351;  in,  1983 

Grand  River,  La., improvement  of i,272;  n,  1471 

Grand  River,  Mich. : 

Improvement  of i?4I6;  iv,2511 

Improvement  of  Grand  Haven  Harbor i>415;  iv,2509 

Grand  River,  Ohio  (see  Fairport  Harbor) i,  449;  iv,  2676 

Grasae,  Sylvia  de  (steamer),  removal  of  wreck  of i,  507 ;  i v,  3039 

Grays  Harbor,  Wash.,  improvement  of,  including  bar  entrance i,  512;  iv,  3059 

Great  Falls,  Potomac  River,  raising  height  of  dam  at i,  545 ;  vi,  3658 

Great  Harbor,  Mass.  (sM  Woods  Hole  Channel) i,  73, 903 

Great  Kanawha  River,  W.  Va. : 

Improvement  of i,363;  in,  2118 

Operating  and  care  of  locks  and  dams. 1,365;  in,  2129 

Great  Lakes : 

Defenses  of  ports  in  New  York 1,29,773 

Improvement  of  channels  in  connecting  waters  of. i,  424 ;  iv,  2548 

Surveys,  and  correcting,  printing,  and  issuing  of  charts i,  547;  vi,  3745 

Water  levels 1,551;  vi,3779 

Great  Pedee  River,  S.  C.  improvement  of 1,213;  ii,  1269 

Great  Salt  Pond,  Block  Island,  R.  I.,  improvement  of i,  83,  !«29 

Great  Sodus  Bay,  N.  Y.,  improvement  of  harbor  at i,  464 ;  i v,  2801 

Green  Bay,  Mich.,  water  levels  at  Esoanaba i,  551 ;  vi,  3779 

Green  Bay  Harbor,  Fox  River,  Wis.,  improvement  of i,  387 ;  in,  2295 

Green  .Jacket  Slioal,  Providence  River,  R,  I.,  removal  of i,  78, 918 

Green  River,  Ky. : 

Improvement  above  mouth  of  Big  Barren  River  (Lock  No.  5) 1,353;  in,  1985 

Operating  and  care  of  locks  and  dams 1, 354 ;  in,  1993 

Reconstruction  of  Lock  No.  2,  at> Kmnsey i,  352 ;  in,  1985 

Greenville   Harbor^    Miss.,   improvement    by  Mississippi    River  Commis- 
sion  i,528;v,3137 
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Greenwich  Harbor,  Conn.,  impTovement  of i,  110,  974 

Greenwood,  Miss.,  oonstruotion  of  bridge  across  Yazoo  River  at i,  931 

Gulf  of  Mexico,  examination  and  survey  for  waterway  to  Houston i,  288 ;  ii,  1515 

Gulfport,  Miss.,  survey  of  rliannei  to  Ship  Island  Harbor i,  269 

Gnll  Lake,  Minn.,  construction  of  reservoir  at i,  317 ;  Tir,  1812 

Guns: 

Batteries x^8 

Kanid-fire *- 1,8 

Guyandotte  River,  W.  Va. : 

Construction  of  bridge  at  Salt  Rock i,  533 

Improvement  of i,368;  iii,  2140 

H. 

Haokensack,  N.  J.,  oonstmction  of  bridge  across  Hackensack  River  at i,  534 

Hackensack  River,  N.  J.,  construction  of  bridge  across,  at  Hackensack i,  534 

Hampton  Roads,  Va.,  defenses  of i,  8,  23,  f>79 

Hancock,  Mich.,  rebuilding  bridge  across  Portage  Lake  to  Houghton i,  537 

Harbor  lines,  establishment  of i.  34 

Davenport  Harbor,  Iowa 1,34;  iii.  1805 

East  River,  N.  Y.,  at  Brooklyn i.:»4,  1028 

East  River,  N.Y.,  at  Long  Island  City 1,34,1025 

Galveston  Harbor,  Tex i,34;  ii,  1571 

Hudson  River,  N.Y.,  at  Yonkers.. 1,34.1072 

St.  Clair  River,  Mich.,  at  Port  Huron i,31;  i\m607 

St.  Josejph  Harbor,  Mich i,  34 

Sandusky  Harbor,  Ohio i,34;  iv,2733 

Savannah,  Ga i,34 

Harbors  and  rivers : 

Appropriations 1,32,33,34 

Compilation  of  examinations,  surveys,  projects,  and  appropriations i,  35 

Continuing  contracts i,  33 

Estimates  for  examinations,  surveys,  and  contingencies i,  527 

Estimates  for  improvement  of i,  33,34 

Expenditures  during  fiscal  year  1898 1,33 

Improvement  of i,  32 

Harlem  River,  N.  Y. : 

Construction  of  bridge  across i,  533 

Improvement  of 1.124,1031 

Harlowe  River,  N.  C,  improvement  of  waterway  via i,  206 ;  ii,  1246 

Hartford,  Conn.,  improvement  of  Connecticut  River  below i,  91, 949 

Harwich,  Mass. : 

Examination  of  Herring  River 1 1,84,932 

Examination  of  Salt  Pond 1,84,934 

Hai*tvick  (canal  boat),  removal  of  wreck  of i,  144,1072 

Havre  de  Grace,  Md.,  improvement  of  Susquehanna  River  above  and  be- 
low  1,167;  11,1157 

Hawkins  Point,  Md.,  shore  protection  at i,  13,658 

Hay  Lake  Channel,  St.  Marys  River,  Mich.,  improvement  of ^>427;  iv,  2572 

Havwood  County,  Tenn.,  bridge  of i,536 

Hell  Gate,  East  River,  N.  Y.,  improvement  of i,  126, 1036 

Hempsteaid  Harbor,  N .  Y.  (see  Glencove  Harbor) i,  117, 1007 

Henry,  Cape,  Light,  Va.,  removal  of  wreck  oflf i,  201 ;  ii,  1235 

Herring  River,  Harwich,  Mass.,  examination  of i,  84, 932 

Herr  Island,  Allegheny  River,  Pa.,  construction  of  lock  and  dam i,376;  iii,  2206 

Hillsboro  Bay  and  River,  Fla.,  improvement  of i,  246 ,-  ii,  1357 

Hilton,  N.  C,  reconstruction  of  bridge  across  North  East  Branch,  Cape  Fear 

River,  at i,.537 

Holland  (Black  Lake)  Harbor,  Mich.,  improvement  of i,414;  iv,2506 

Holland  Island  Bar  Light,  ChesapeakeBay,Md., removal  of  wreck  near.  1. 175;  ii,  1172 

Hollis  Bridge,  Choctawhatchee  River,  Ala.,  construction  of  bridge  near i,532 

ffolwayj  X.  (schooner),  removal  of  wreck  of 1,52,838 

Homochitto  River,  Miss.,  improvement  of i,  281 ;  ii,  1489 

Hoqniam  River,  Wash.,  construction  of  bridge  across i,533 

Horn  Island  Harbor  and  Pass,  Miss. : 

Depth  on  bar  at  the  pass ii,U41 

•.   Survey  of i,269 

Houghton,  Mich.,  rebuilding  bridge  across  Portage  Lake  to  Hancock i,  537 

Housatonic  River,  Conn.,  improvement  of i,97,95& 
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HonstoDf  Tex. : 

Examination  and  survey  for  waterway  to  Gulf  of  Mexico i,  288;  ii,  1515 

Improvement  of  Buffalo  Bayou ^ 1,286;  ii,  1510 

Howard  University  Reservoir,  Washington,  D.  C,  construction  of i,  545 ;  vi,  3(558 

Hudson  River,  N.  Y. : 

Harbor  lines  at  Yonkers,  establishment  of 1,34,1072 

Improvement  between  Cox8ackie  and  Troy i,  131, 1047 

Improvement  of  Peekskill  Harbor i,  135,1058 

Humboldt  Harbor  and  Bay,  Cal. ,  improvement  of i,  477 ;  i  v,  2948 

Huntinfi;ton  Harbor,  N.  Y.,  improvement  of i,  116,1005 

Huron  Harbor,  Ohio,  improvement  of 1,446;  iv,  2653 

Huron  Lake : 

See  also  Northern  and  Northwestern  Lakes. 

Improvement  of  harbor  of  refuge  at  Sandbeach i,  432 ;  iv,  2583 

Water  levels i,551;  vi,3779 

Hutchinsons  Island,  Savannah  Harbor,  6a.,  modification  of  harbor  lines  at . . .         i,  34 

Hyacinth,  water,  obstruction  of  Southern  rivers  by  the i,  35 

Hyannis,  Mass.,  improvement  of  harbor  of  refuge  at i,  70, 8U6 

Hydraulic  mining  in  California  {see  California  Debris  Commission).,  i,  530;  vi,  3549 

I. 

Illinois  and  Mississippi  Canal.  111. : 

Construction  of i,  406;  iv,  2447 

Operating  and  care  of,  around  Rock  River  Rapids i,  408 ;  i v,  2486 

Illinois  River,  111.  : 

Bridge  at  Pekin,  construction  of i,5.S4 

Improvement  of 1,404;  iv,  24:J6 

Operating  and  care  of  Lagrange  and  Kampsville  locks  and  dams,  i,  406;  iv,  2442 
Indiana  Chute,  falls  of  Ohio  River,  Louisville,  Ky.,  improvement  of. .  i,  347;  iii,  1951 

Indian  River,  Fla.,  improvement  of i,  238 ;  ii,  1333 

Indian  River  Bay,  Del.,  improvement  of  wateVway  via i,  166;  ii,  1156 

Indian  River  Inlet,  Fla.  (»ec  Indian  River) i,238;  ii,  1333 

Individuals,  occupancy  and  iigury  of  public  works  by i,  35, 538 

Injured  employees,  aid  to i,  36 

Injury  to  public  works ,..y i,  35, 538 

Isle  of  Wight  Bay,  Md.,  improvement  of  waterway  via i,  166;  ii,  1156 

J. 

Jackson,  Fort,  La.,  defenses  at i,  8, 744 

James  River,  Va. : 

Improvement  of i,  190;  ii,  1209 

Protection  of  Jamestown  Island i,  191;  n,  1219 

Removal  of  wreck  of  steamer  Wyanoke i,  200 ;  ii,  1234 

Jamestown  Island,  James  River,  Va.,  protection  of i,  191;  ii,  1219 

Jeti'erson  County,  Tex.,  bridge  of 1,535 

Jekyl  Creek,  Ga.,  improvement  of  waterway  via i,  230 ;  ii,  1318 

Jonesboro,  Lake  City  and  Eastern  Railroad  Companv,  bridge  of i,  532 

Judith,  Point,  R.  I. : 

Construction  of  harbor  of  refuge i,  80, 923 

Improvement  of  entrance  to  Point  Judith  Pond i,  80, 926 

Jupiter  Inlet,  Fla.  (»ce  Indian  River) i,238;  ii,  1^33 

K. 

Eabekona  Narrows,  Leech  Lake,  Minn.,  construction  of  bridge  across i,  534 

Kahuuazoo  River,  Mich. : 

Improvement  of i,414;  iv,2506 

Improvemenil  of  Saugatuck  Harbor 1^413;  iv,  2504 

Survey  of,  from  Saugatuck  to  New  Richmond i,  424 ;  iv,  2537 

Kampsville  Lock  and  Dam,  Illinois  River,  111.,  operating  and  care. . .  i,  406;  iv,  2442 

Kennebec  River,  Me. : 

Defenses  of 1,14,583 

Improvement  of i,  45, 828 

Kenosha  Harbor,  Wis.,  improvement  of i,396;  ni,2333 

Kentucky  River,  Ky. : 

Improvement  of i,355;  in,  201^ 

Operating  and  care  of  locks  and  dams 1,356;  in,  2024 

Kerckhoflf-Cuzner  Mill  and  Lumber  Company,  bridge  of t i,  535 

Kewaunee  Harbor,  Wis.,  improvement  of i,390;  m,2312 
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Keweenaw  B.iy,  Mich.,  improvement  and  operating  and  care  of  waterway  to 

LakeSupeiior 1,382,383;  irj,  2244 

Keweienaw  Point,  Mich.,  improvement  and  operating  and  care  of  waterwav 

acroM 1,382,383;  ux,  2244 

Keyport  Harbor,  N.  J.,  improvement  of 1,141,  1067 

Key  West  Harbor,  FUi.: 

Defences  of 1,13,26,  720 

Improvement  of,  including  entrance i,  248;  ix,  1371 

Removal  of  wrecks  in  Man  of  War  Harbor 1,245;  ix,  1343 

Killpond  Bar,  Maes.,  removal  of  wrecks  tni i,  84,  932 

Kill  van  Knll,  N.  Y.  and  N.  J.  ($ee  Staten  Island— Now  JerBey  channel) i,  136,  1060 

Kingston,  R.  I. : 

Constrnction  of  harbor  of  retake  at  Point  Judith i,  80.  923 

Improvement  of  entrance  to  Point  Judith  Potid 1, 81.  926 

Survey  of  inner  harbor  at  Point  Judith  Pond 1.84,  H35 

Knox,  Fort,  Me.,  defenses  at 1,8, 1*4,583 

Kootenai  River,  Mont. : 

Improvement  above  Jennings i)52I;  iv,  3079 

Improvement  between  Bonners  Ferry  and  international  boundary,  i,  521 ;  iv,  3078 


Lafourche  Bayou,  La.,  improvement  of i|272;  ii,  1468 

Lagran|^  Lo<sk  and  Dam,  Illinois  River,  III.,  operatiog  and  care i,  406;  iv.  2442 

Lake  City,  Ark.,  construction  of  bridge  across  Lake  St.  Francis  near i.  532 

Lakes,  Qreat.    See  Northern  and  Northwestern  Lakes. 

LamMUf  A.  D.  (schooner),  removal  of  wreck  of i,  201 ;  ii,  1235 

Land,  temporary  occupation  of,  for  defensive  purposes i,  14 

L'Anguille  River,  Ark.,  survey  of,  up  to  Marianna i,  308 ;  ii,  1678 

La  Trappe  River,  Md.,  improvement  of i,  169;  ii,  1161 

Laws :  • 

Fifty-fifth  Congress,  second  session,  affecting  Corpn  of  Engineers vi,  3789 

Recommendation  for,  in  aid  of  injured  employees i,  36 

Lau}9ony  Kate  (schooner),  removal  of  wreck  of i,  199 ;  n,  1221 

Leaf  River,  Miss.,  improvement  of i,  266;  u,  1442 

Leech  Lake,  Minn. : 

Bridge  across  Kabekona  Narrows,  construction  of i,  534 

Operating  and  care  of  reservoir i,  318;  in,  1^16 

Reservoir  at 1,317;  ui,  1812 

Leflore  County,  Miss. : 

Construction  of  bridge  across  Yalobusha  River  in j. i,  532 

Construction  of  bridge  across  Yazoo  River  by..j i,  5S1 

Legislation : 

Laws  of  Fifty-fifth  Congress,  second  session,  affecting  Corps  of  Engi- 
neers   VI,  3789 

Recommendations  for.  in  aid  of  injured  employees 1, 36 

Lemon  Creek,  Staten  Island,  N.  Y.  {eee  Stateir  Island — New  Jersey  channel) .  i,  136, 1060 
Levisa  Fork,  Big  Sandy  River,  Ky. : 

Improvement  of 1)371;  in,  2155 

Plan  and  estimates  for  locks  and  dams i,373;  in, 2159 

Lewes,  Del. : 

Bridge  across  Lewes  Creek,  construction  of 1,535 

Construction  of  iron  pier  in  Delaware  Bay  near  .• i,  150 ;  n,  1093 

Improvement  of  waterway  from  Chincoteagne  Bay,  Va.,  to  Delaware 

Bay  near i,166;  ii,1156 

Lewes  Creek,  Del.,  construction  of  bridge  across,  at  Lewes i,  535 

Lewiston,  Idaho,  construction  of  bridge  across  Snake  River  to  Concord, 

Wash 1,532 

Lewiston,  N.  Y.,  construction  of  bridge  across  Niagara  Ri  ver  at i,  532 

Lewiston,  Brunswick  and  Bath  Street  Railway,  bridge  of i,535 

Lewiston-Conoord  Bridge  Company,  bridge  of 1, 532 

Lewiston  Connecting  Bridge  Company,  bridge  of i,  532 

Little  Assawaman  Bay,  Del.,  improvement  of  waterway  via 1,166;  n,1156 

Little  Calumet  River,*  III.,  reconstruction  of  bridge  across i,  536 

Little  Egg  Harbor  Inlet,  N.  J.,  removal  of  wreck  m i,  156;  11,1104 

Little  Harbor,  Mass.  (»««  Woods  Hole  Channel) 1,73,903 

Little  Harbor,  N.  H.,  improvement  of  harbov  of  refuge 1,51,837 

Little  Kanawha  River,  W.  Va. : 

Improvement  of 1,362;  in, 2113 

Operating  and  care  of  lock  and  dam i,  363;  iii,2ll5 

Little  Mud  River,  Ga.,  improvement  of  waterway  via i,  230;  ii,  1318 
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Xiittle  Pedee  River,  S.  C,  improTement  of i,213;  ii,1267 

Little  Pigeon  River,  Tenn.,  improvement  of i,  345 ;  lu,  1937 

Little  River,  La.  (<e0  Red  River) 1.289;  ii,1575 

Lrittle  Sodas  Bay,  N.  Y.,  improvement  of  harbor  at i,  464 ;  iv,  2804 

Locks.    See  Canals. 

Lo^an,  Gen.  John  A.,  statue  of  (fMTublic  buildings  and  grounds). .  i,  546;  vi,  3737 

Long  Bridge,  Washington,  D.  C.  (eee  Potomac  River) i>  173 ;  n,  1183 

Long  Cove,  Conn.,  construction  of  bridge  across i,536 

Long  Island,  Charleston  Harbor,  S.  C,  construction  of  bridge  across  Breach 

Inlet  at '. i,536 

Long  Island  City,  N.  Y.,  modification  of  harbor  lines  in  East  River  at i,  34, 1025 

Long  Island  Sound,  defenses  of  eastern  entrance i,  13, 18, 612 

Lonff  Tom  River,  Oreg.,  examination  of,  up  to  Monroe i,  509 ;  iv,  3045 

Lookout,  Cape,  Oree.,  examination  of  harbor  at i,  502 ;  iy,  3001 

Lorain  Harbor,  Black  River,  Ohio : 

Improvement  of i,446j  iv,2658 

Survey  of i,454;  iv,2717 

Louisa  (Levisa)  Fork,  Big  Sandy  River,  Ky. : 

Improvement  of i9  371;  iii,2155 

Plan  and  estimates  for  looks  and  dams i,373;  iii,2159 

Louisiana,  water* hyacinth  obstructions  in  waters  of. i,  35 

Louisville,  Ky. ; 

Bridge  across  Louisville  and  Portland  Canal,  reconstruction  of. i,  531 

Improvement  of  falls  of  Ohio  River,  including  Indiana  Chute ...  i,  347 ;  in,  1951 

Operating  and  care  of  Louisville  and  Portland  Canal i,  349;  in,  1957 

Louisville  and  Nashville  Railroad  Company,  bridges  of i,  536 

Louisville  and  Portland  Bridge  Company,  isridge  of i,  531 

Louisville  and  Portland  Canal,  Ky. : 

Operating  and  care  of 1,349;  in,  1957 

Reconstruction  of  bridge  across i,531 

Lontre,  Pass  a,  Mississippi  River,  La.,  closing  crevasse i,280;  ii,  1487 

Lower  Machodoc  Creek,  Va.,  improvement  of i,  184 ;  ii,  1197 

Lubec  Channel,  Me.,  improvement  of 1,36,813 

Ludington  Harbor,  Mich.,  improvement  of , i,  418 ;  iv,  2522 

Lumber  River,  N.  C.,  construction  of  bridge  across i,  536 

Lynn  Harbor,  Mass.,  improvement  of 1,59,860 

M. 

Mdbey,  R.  L.  (steamer),  removal  of  wreck  of !» 231;  n,  1321 

Machodoc  (Lower)  Creek,  Va.,  improvement  of i,  184 ;  ii,  1197 

McKeesport,  Pa. : 

Construction  of  bridge  across  Monongahela  River  at i,  531 

Reconstruction  of  bridge  across  Yonghiogheny  River  at i,  535 

Ma^on  Bayou,  La.,  improvement  of i,  295;  n,  1616 

Macon,  Fort,  N.  C,  defenses  at i,8,692 

Mailboat  Slough,  Wash.,  survey  of i,523;  iv,3088 

Maine,  defenses  of  coast  of 1 1,14,583 

Maiden  River,  Mass.,  improvement  of 1,60,862 

Mamaroneck  Harbor,  N.  Y.,  improvement  of 1,113,995 

Manasquan  River,  N.  J.,  improvement  of i,  143, 1070 

Manatee  River,  Fla.,  improvement  of i»242;  n,  1338 

Mauchac  Bayou,  La.,  improvement  of I727I;  n,  1467 

Manchester  Harbor,  Mass.,  improvement  of 1,58,859 

Manistee  Harbor,  Mich.,  improvement  of i>419;  iv,  %25 

Manitowoc  Harbor,  Wis.,  improvement  of i,  392 ;  in,  2316 

Man  of  War  Harbor,  Key  West,  Fla.,  removal  of  wrecks  in i,  245 ;  11, 1343 

Mauokin  River,  Md.,  improvement  of i>172;  n,  1168 

Mantua  Creek,  N.J. ,  survey  of i,  158;  11, 1122 

Maps: 

Estimates  for  publication  of  military  and  other i,  552 

Northern  and  Northwestern  Lakes i,547;  vi,3745 

Marcushook,  Pa.,  improvement  of  ice  harbor  in  Delaware  River  at  .. .  i,  149;  n,  1093 

Mariaf  Anna  ^schooner),  removal  of  wreck  of i,  156 ;  n,  1104 

Marianna,  Ark.,  survey  of  L'Anguille  River  up  to i,  308 ;  n,  1678 

Marietta,  Ohio,  construction  of  bridge  across  Ohio  River  at i,  531 

Marietta  and  Williamstown  Bridge  Company,  bridge  of i,  531 

Marquette  Harbor  and  Bay,  Mich. : 

Construction  of  harbor  of  refuge  off  Presque  He  Point i,  383;  in,  2284 

Improvement  of  harbor i,383;  in,  2252 

Water  levels i,551j  vi,377S 
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Marthas  ViDeyard,  Man. : 

Improvement  of  harbor  at  Vineyard  Haven i«72,  901 

Removal  of  wreck  in  Vineyard  Haven  Harbor h^9  981 

JfarHn,  6' ov^mor  (steamer),  removal  of  wreck  of h^^y  1^1343 

Hassaohiisetts,  defenses  of  southeast  coast i,  16,  601 

Matanzas  River,  Fla.  («ee  St.  Augustine  Harbor) i,  237 ;  ii,  1332 

Matawan  Creek,  N.  J. : 

Improvement  of i,  140, 1066 

Improvement  of  Keyport  Harbor i,  141, 1067 

Matilda  (schooner),  removal  of  wreck  of Iy52»  S3S 

llattaponi  River,  V a.,  improvement  of i^ISS;  n,  1906 

Mattltnck  Harbor.  N.  Y.,  improvement  of i,  115, 1001 

Ifanmee  River  ana  Bay,  Ohio : 

Improvement  of  Toledo  Harbor i>441;  iv,2614 

Survey  of  straight  channel  in ^'^^J  ^^^2693 

Maurice  River,  N.  J.,  removal  of  wreck  in h^^o;  11,1104 

Menominee  River  and  Harbor,  Mich,  and  Wis. : 

Improvement  of  harbor i,385;  ni,2289 

Improvement  of  river i,  385;  in,  2291 

Mermentan  River,  La.,  improvement  of,  including  tributaries i|275;  n,  1478 

Merrimao  River,  Mass. : 

Improvement  of h^t  ^^ 

Improvement  of  Newbnryport  Harbor i,53,  847 

Survey  from  Lowell  to  New  Hampshire  State  line i,  69, 8S4 

Mexico,  Gulf  o^  examination   and  survey   for   waterway   to   Houston, 

Tex 1,288;  ii,1515 

Miami,  Fla.,  defenses  at 1,8,26^717 

Miauus  River,  Conn.,  improvement  of i,  I08y  972 

Michigan  Central  Railroad  Company,  bridge  of i,536 

Michigan  City  Harbor,  Ind. : 

Improvement  of  inner  harbor i,409;  iv,  2489 

Improvement  of  onter  harbor 1,409;  iy,2491 

Michigan  Lake : 

Sre  also  Northern  and  Northwestern  Lakes. 

Canal  to  Sturgeon  Bay,  Wis.,  construction  of  harbor  of  refuge  at  eastern 

entrance i,889;  ut,2308 

Canal  to  Sturgeon  Bay,  Wis.,  improvemen t  of i,  388 ;  ni,  2297 

Canal  to  Sturgeon  Bay,  W^is.,  operating  and  care i,  889 ;  ui,  2303 

Water  levels i,551;  vi,S779 

Middle  Fork,  Forked  Deer  River,  Tenn.,  improvement  of. i,  331, 333 ;  ui,  1872 

MiflSin  Bridge  Company,  bridge  of 1,531 

Milan,  111.,  operating  and  care  of  canal  around  Rock  River  Rapids. ..  i,  408;  iv,  2486 

Military  aepartment'S,  reconnaissances  and  explorations  in i,  552 ;  vi,  3783 

Millbridge,  Me.,  removal  of  wreck  in  Narraguagns  Bay  at i,  52, 838 

Mill  River,  New  Haven,  Conn.  (^mNcw  Haven  Harbor) 1,95,955 

Mill  River,  Stamf«)rd,  Conn,  {see  Stamford  Harbor) i,  107, 970 

Milwaukee  Harbor  and  Bay,  Wis. : 

Construction  of  harbor  of  refuge 1,393;  in,  2324 

Improvement  of  harbor i,  394;  iii,2325 

Water  levels i|551;  Ti,3779 

Mineral  Range  Railway  Company,  bridge  of i,537 

Mines,  submarine 1,12 

Mining,  hydraulic,  in  California  {see California  Debris  Commission).,  i, 530;  vi,  8519 

Minnesota  River,  Minn.,  improvement  of 1,320:  m,  1826 

Mispillion  River, Del.,  improvement  of h^^'y  n,  1154 

Mission  Bay  Rock,  San  Francisco  Harbor,  Cal.  (Me  Two  Miss  ion  Rocks),  i,  469;  iv,  2923 
Mississippi  River: 

Beechridge,  111.,  prevention  of  break  into  Cache  River  near i,  313;  iii,  1732 

Bridge  across,  in  Minnesota,  construction  of i,  535 

Davenport,  Iowa,  establishment  of  harbor  lines it  34;  iii,  1805 

Delta  Point,  La.,  improvemen  t  at,  byMississippi  River  Commission,  i,  528 ;  v,  3137 
Des  Moines  Rapids  Canal  and  Dry  Dock^  operating  and  care  ....  i,  316;  iii,  1794 

Dredge  boats  and  snag  boats  on  upper  river,  operation  of i,  314;  iii,  1733 

Gauging,  at  St.  Paul,  Minn 1,322;  iii,1831 

Gauging,  including  principal  tributaries i,  301 ;  if,  1642 

Greenville,    Miss.,   improvement   at,  by    Mississippi   River   Commis- 
sion  1,528;  v,8137 

Head  of  Passes  to  head  waters,  surveys  from 1,528;  v,3137 

Head  of  Passes  to  Ohio  River,  improvement,  surveys,  etc 1)528;  V,3137 

Lock  and  Dam  No.  2,  between  St.  Paul  and  Minneapolis,  construction 
of 1,316;  ni,1809 
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Mississippi  River— Gontinaed. 

Uontre,  Pass  a,  closing  crevaese i,280;  ii,1487 

Minneapolis  to  St.  Paul,  Minn.,  construction  of  Lock  and  Dam  No. 

2 1,316;  in,  1809 

Missouri  River  to  Ohio  River,  improvement  from i,  310;  ui,  1698 

Missouri  River  to  St.  Paul,  Minn.,  improvement  from ^y  314:  ui,  1743 

Katcliez,  Miss.,  improvement  at,  by  Mississippi  River  Commission,  i,  528;  v,  31?? 

Kew  Orleans,  La.,  defenses  of •. i,  28, 744 

Kew  Orleans,  La.,  improvement   at,   by  Mississippi   River  Commis- 
sion   1,528;  v,8137 

l^orth  McGregor,  Iowa,  construction  of  bridge  at i,  532 

Ohio  River  to  Head  of  Passes,  improvement,  surveys,  etc i,528;  v,3137 

Ohio  River  to  Missouri  River,  improvement  from i,  310:  in,  1698 

Pass  a  Loutre,  La.,  closing  crevasse 1,280;  ii,  1487 

Pokegama  Falls,  Minn.,  operating  and  care  of  reservoir i,  318;  in,  1816 

Pokegama  Falls,  Minn.,  reservoir  at i,  317 ;  in,  1812 

Praine  du  Chien,  Wis.,  construction  of  bridge  at i,  532 

Reservoirs  at  head  waters,  construction  of i^  317 ;  in,  1812 

Reservoirs  at  head  waters,  operating  an.d  care i,  318 ;  ui,  1816 

Reservoirs   at   head   waters,  survey  of  Big  Stone  Lake  and   Lake 

Traverse i,322;  in,  1834 

8t.  Louis  Harbor,  Mo.,  improvement  of i,  312 ;  in,  1730 

St.  Paul,  Minn.,  gauging 1,322;  in,  1831 

St.  Paul,  Minn.,  to    Minneapolis,    construction  of    Look    and    Dam 

No,  2 1,316;  in,  1809 

St.  Paul,  Minn.,  to  Missouri  River,  improvement  from i,  314 ;  in,  1743 

Snag  boats  and  dredge  boats  on  upper  river,  operation  of i,  314 ;  in,  1733 

Snags  and  wrecks  in  lower  river,  removal  of i,  309:  in,  1687 

South  Pass,  La.,  inspection  of  improvement  of i,  36, 269;  n,  1447 

Southwest  Pass,  survey  of 1,35,281;  n,  1488 

Vicksburg  Harbor,  Miss.,  improvement  of i,  297 ;  ii,  1625 

Yidalia,  La.,  improvement  at,  by  Mississippi  River  Commission..  i,528;  v, 3137 

Wrecks,  snags,  etc.,  in  lower  river,  removal  of i,  3()9 ;  in,  1687 

Wrecks,  snags,  etc.,  in  upper  river,  removal  of i,  314 :  in,  1 733 

Mississippi  River  Commission. i,528;  v,3137 

Mississippi  River,  Hamburg  and  Western  Railway  Company,  bridge  of i,  531 

Mississippi  Sound,  defenses  of i,  28, 737 

Missouri  River: 

Improvement  between  Stubbs  Ferry  and  Sioux  City i,  32.^ ;  in,  1841 

Improvement,  surveys,  etc  ,  below  Sioux  City i,  5-9 ;  vi,  3459 

Snagging  upper  river 1.329;  m,  1865 

Missouri  River  Commission i,529;  yi,3459 

Mobile  Harbor,  Ala. : 

Defenses  of 1,28,737 

Improvement  of 1,259;  u,1425 

Moccasin  River,  N.  C.  (see  Contentnia  Creek) i,  204;  n,  1242 

Mokelumue  River,  Cal.,  improvement  of 1^475;  iy,2941 

Money  Point,  Norfolk  Harbor,  Va.,  removal  of  wreck  of  steamer  Helen 

Smith 1,201;  ii,  1234 

Monongahela  Connecting  Railroad  Company,  bridge  of i,  535 

Monon^ahela  River,  W.  Va.  and  Pa. : 

Bridge  at  McKeesport,  Pa.,  construction  of 1,531 

Bridge  at  South  Side,  Pittsburg,  Pa.,  construction  of  span i,  535 

Improvement  of i,  373;  in.  2173 

Operating  and  care  of  locks  and  dams h^^^i  in, 2182 

Monroe,  La.,  construction  of  bridge  across  Ouachita  River  by  city  of i,  531 

Monroe,  Fort,  Va..  defenses  at 1,8,23,679 

Monroe  Harbor,  Mich. : 

Improvement  of i,440;  iv,2612 

Removal  of  wreck .' i,452;  iv,2687 

Survey  of i,452;  iv,2689 

Water  levels i,551;  vi,3779 

Moosabec  Bar,  Me.,  improvement  of 1,37,815 

Morgan  Canal^  Tex. : 

Examination  and  survev  for  waterway  via i,  288 ;  n,  1515 

Improvement  of  (see  Galveston  Bay) i,  283 ;  ii,  1505 

Operating  and  care *. i»284;  ii,  1507 

Morgan,  Fort,  Ala.,  defenses  at 1,8,13,737 

Mortar  batteries i,  8 

Mosgrove,  Pa.,  constrnction  of  bridge  across  Allegheny  River  near i,  535 
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Moand  City,  Dl.,  prevention  of  MissiMippi  River  flrom  breaking  into  Cache 

River  at x,  313;  in,  1732 

Mount  Deeert,  Me.,  oonatniction  of  breakwater  to  Poroopine  Island 1,38, 817 

Mount  Pleasant,  Charleston,  S.  C. : 

Construction  of  bridge  to  Sullivan  Island i,596 

Improvement  of  shore  at i,  219;  n,  1283 

Mud  Lake,  La.  (sm  Mermentau  River) I,  275;  ii,  1478 

Mud  River,  Ga.,  improvement  of  waterway  via i,  230  ;  ii,  1318 

Mud  River,  Ky .,  construction  of  bridge  across,  at  Rochester i^  533 

Muhlenberg  County,  Ky.,  bridge  of 1,533 

Mukwa,  Wis.,  construction  of  bridge  across  Wolf  River  by  town  of .        i,  534 

Murderk ill  River,  Del.,  improvement  of i,  163;  n,  1152 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care i,  344;  in,  1925 

Muskegon  Harbor,  Mich.,  improvement  of 1,417;  iv,  2515 

Muskingum  River,  Ohio : 

Improvement  of i,  361;  ni,  2094 

Operating  and  care  of  locks  and  dams 1,361;  niy2095 

Mystic  River,  Conn.,  improvement  of i, ^,945 

Mystic  River,  Mass.,  improvement  of ,. 1,60,862 

Nandua  Creek,  Va.,  improvement  of i,  198;  n,  1229 

Nansemond  Rlver^a.,  improvement  of i,  195;  ii,  1226 

Nanticoke  River,  Del.  and  Md. ,  improvement  of i,  171 ;  u,  1165 

Nantucket,  Mass.,  eonstruction  of  harbor  of  refuge h'^h  ^^ 

Napa  River,  Cal.,  improvement  of i»476;  iv,2946 

Narragansett  Bay,  R.  L : 

Defenses  of 1,13, 16;  603 

Improvement  of 1,77,915 

Narraguagus  Bay,  Me.,  removal  of  wreck  at  Millbridge Iy52, 838 

Narraguagus  River, Me.,  improvement  of j,  38,816 

Narrows  of  Lake  Champlain ,  N.  T.  and  Vt. ,  improvement  of i,  180, 1046 

Natalbany  River,  La.  (MS  Tiokfaw  River) i,370;  ii,1465 

Natchez  Harbor,    Miss.,    improvement  of,   by  Mississippi  River  Conunis- 

sion 1,528;  v,3137 

National  defense,  allotments  f^om  appropriation  for i,  7, 9, 14 

Naval  Observatory  grounds,  Washington,  D.  C,  survey  for  memorial  bridge 

across  Potomac  River  at i,540;  yT,8573 

Navassa,  N.  C. ,  reconstruction  of  bridge  across  Cape  Fear  River  at i,  537 

Navigable  waters,  bridges  across.    See  Bridges. 

Neah  Bay,  Wash., examination  of 1,523;  iv,3082 

Negro  Cut,  Indian  River  Inlet,  Fla.  {$ee  Indian  River) i»  238;  u,  1333 

Nehalem  River  (Bay),  Oreg.,  survey  of 1,503;  iv,  3009 

Nestugga  River,  Oreg.,  improvement  of i,491;  iv,2975 

Neuse  River,  N.  C. : 

Bridge  at  Newborn,  construction  of i,  535 

Improvement  of i,205;  ii,  1245 

Improvement  of  waterwav  via i,206;  ii,  1246 

Nevada  (schooner),  removal  of  wreck  of i,  62,838 

Newark,  N.  J.,  reconstruction  of  bridge  across  Passaic  River  at i,  533 

Newark  Bay,  N.  J. : 

Improvement  of  (see  Staten  Island — ^New  Jersey  channel) i,  136, 1060 

Removal  of  wreck  in 1,144,1072 

New  Bedford  Harbor,  Mass. : 

Defensesof 1,16,601 

Improvement  of i,  74, 906 

Newbem,  N.  C. : 

Bridge  across  Neuse  River,  construction  of ^'^Xq 

Bridge  across  Trent  River,  construction  of i.  5^ 

Improvement  of  Neuse  River  at i,  205;  ii,1245 

Improvement  of  waterway  to  Beaufort, N. C 1,206;  ^h^^^ 

Newburyport  Harbor,  Mass.,  improvement  of '»^»  jl 

Newcastle,  Del.,  improvement  of  ice  harbor  in  Delaware  River  at i,  160 ;  n,  H^^ 

New  Hampshire,  defenses  of  coast  of 1,14,583 

New  Haven  Harbor.  Conn. : 

Construction  ot  breakwaters i,9^»^ 

Defensesof '»^^^SS 

Improvement  of ^'^*m 

New  Jersey — Staten  Island  channel,  improvement  of i,  136, 1060 
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M'e-w  Kenelngton,  Pa.,  oonstniotion  of  bridge  in  Allegheny  River  at . . .'. i,  68.5 

l^eiTT  Kensington  Bridge  Company,  bridge  of i,535 

Ke^^  London,  Conn.,  defenseeof 1,8,18,612,615 

l^e w  Meadows  River,  Me.,  construction  of  bridge  across i,  535 

l^ew  Orleans  Harbor,  La. : 

Defenses  of i,  28, 744 

Improvement  by  Mississippi  River  Commission i,  528 ;  v,  3187 

N'e  wjport  Harbor,  R.  I. : 

Defenses  of 1,16,608 

Improvement  Af 1,79,921 

Kewport  News,  Va.,  removal  of  wreck  of  steamer  Wyanoke i,  200 ',  u,  1284 

Newport  River,  N.  C. : 

Improvement  of  Beanfort  Harbor i,206;  ii,  1247 

Improvement  of  waterway  from  Beanfort  to  New  River i,  207 ;  ii,  1249 

Improvement  of  waterway  ttom  Newborn  to  Beanfort i,  206 ;  ii,  1246 

\  Ne w  River,  N.C.: 

Improvement  of i,208;  ii,1250 

Improvement  of  waterway  to  Beanfort,  N.  C 1^207;  ii,1249 

New  River,  Va. and  W.  Va., improvement  of i,367;  iu,2140 

New  Shorenam,  Block  Island,  R.  I. : 

Improvement  of  Great  Salt  Pond 1,83,929 

Improvement  of  harbor  of  refuge i,  82, 926 

19ewton,  Ala.,  construction  of  bridge  across  Choctawhatohee  River  near . . . .       i,  532 
Newtown  Creek,  N.  Y. : 

Bridge  at  Greenpoint  avenue,  reconstruction  of i,  536 

:  Bridge  obstructing,  at  Vernon  avenue,  alteration  of i,  537, 538 

>  Improvement  of 1,123,1022 

'  Wreck,  removal  of 1,124,1025 

,  New  York  Central  and  Hudson  River  Railroad  Company,  bridge  of i,  534 

;  New  York  Harbor,  N.  Y. : 

Arthur  Kill,  improvement  of  ($ee  Staten  Island— New  Jersey  channel) .  i,  136, 1060 
\  Arthur  Kill,  removal  of  wreck 1,144,1072 

Bay  Ridge  Channel,  improvement  of,  including  triangular  area  to  Red 

Hook  Channel 1,121,1016 

'  Bronx  River,  construction  of  city  bridges 1,534 

^  Bronx  River,  improvement  of 1,114,999 

'  Buttermilk  Channel,  improvemeot  of 1,121,1016 

'  City  Island,  reconstruction  of  city  bridge  to  Pelham  Bay  Park i,  538 

Defenses  of 1,11,12,13,18,624 

>  East  River,  modification  of  harbor  lines  at  Brooklyn i,  34, 1028 

>  East  River,  modification  of  harbor  lines  at  Long  Island  City i,  34, 1025 

East  River,  survey  of  Wallabout  Channel i,  124 

East  River  and  Hell  Gate,  improvement  of i,  126, 1036 

f  Flushing  Bay,  imnrovement  of 1,118,1008 

'  Fortress  commander,  duties  of,  as  to  defenses  at i,  11,579 

^  Gedney  Channel,  improvement  of i»127, 1038 

Gowanus  Bay  channels  (am  Bay  Ridge  Channel,  etc.) i,  121, 1016 

i  Gowanus  Canal  (see  Bay  Ridge  Channel,  etc.) 1,121, 1016 

i  Gowanus  Creek  Channel,  improvement  of 1,122,1020 

I  Harlem  River,  construction  of  city  bridge  across i,  538 

i  Harlem  River,  improvement  of 1,124,1031 

I  Hell  Gate,  East  River,  improvement  of 1,126,1036 

Improvement  of i,  127,1038 

!  Kill  van  KuU  (»«  Staten  Island— New  Jersey  channel) i,  136, 1060 

I  Lemon  Creek  (ate  Staten  Island — New  Jersey  channel) i,  136, 1060 

Main  ship  channel,  improvement  of i,  127,1038 

Newark  Bay,  improvement  of  (fe^  Staten  Island—- New  Jersey  chaunel)  i,  136, 1060 

Newark  Bay,  removal  of  wreck 1,144,1072 

New  Jersey---Staten  Island  channel^  improvement  of i,  136, 1060 

Newtown  Creek,   alteration  of    city    bridge    obstructing,  at  Vernon 

avenue , 1,537,538 

Newtown  Creek,  improvement  of 1,123,1022 

Newtown  Creek,  reconstruction  of  city  bridge  at  Greenpoint  avenue. . .       i,  536 

Newtown  Creek,  removal  of  wreck h^^y  ^^^ 

Pelham  Bay  Park,  reconstruction  of  city  bridge  to  City  Island i,  538 

Red  Hook  Channel,  improvement  of,  including  triangular  area  to  Bay 

Ridge  Channel 1,121,1016 

Spuy ten  Duy vil  Creek,  construction  of  bridge i,  584 

Spuyten  Duy  vil  Creek,  improvement  of  (fes  Harlem  River) i,  124, 1031 

fitaten  Island— New  Jersey  channel,  improvement  of i,  136, 1060 
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Ktw  York  Harbor,  If.  T,— C«itlttMd. 

S«»eriruilon  of ....,..*«... 

Wattalioal  CbaiiiMl«»orYe7  of,.. ..,,«< 

Wr»cV-  --M"-"«^.''  ...... 

Acf*»*  '»«..,-. 

Acruwi6«»^  I,  U.K...... 

N«w  York,  li  Riki]n>»d  C 

io«tll#ni  ui  rrni  Kivor,  Vtt....«. 

K««  T«flt  8tiit#^€lr  liiVc  porta  in 

IftiiMi  r—  V  ^ 

1[^>  icwi  of  ... ... 

ImpT-  tDila  »nd  Port  E 

Inprovatueut  i  Mtr 

Imfirorenicn t  <  if art>or  aod..... 

llookMic  V  V  amli , ; 

Cimfti:  ,  ,  _     >f  brtdge  at  Orvi*  Forry. 

ttsprovemeni  of  (•#•  F»g*%  Boimd).  .•...•••,, 
Korfolk  Harbor,  Va. : 

Brii]|e«  ftofvM  8oiitham  Braooh,  ElUabatb  Bli 

Def eiiMA  of  Ifampton  Koads... • 

Imprortinant  of,  and  iiii  apprn'^-^^- 
IlB^rovMtieti  t  of  wutcrwiijr  t'  nn 

Impcoramciit  of  Wr»t«ru  Brm  it  l 

\V*rtM  k  of  iieanter  Helen  Smith,  reiuovttl  <»£.,.• 

Kottb  f'nrolinii.  defeDi»r{i  of  cooAt  of ..., 

Korr  Fe^r)  RiTer,N.C.: 

^t ......_ *, 

W«««ni.  '  *■  »'--'-.*  at  Hilton 

llcMtb«ni  au'l  Lak^: 

Deletiii««  ^  V  York  ........ . . 

Inipruvotii«ti(  u(  cliiftikuela  in  con Df»r ting  wm 
iurv«5'»,  and  corrf^liDgfprin ting,  and  insuij  ^ 

"VVttti'T  li9 vel« , , . . .  - 

Noflh  Forkf  Forked  Deer  Kiver,  Tenn.,  iiuproveni€ 
Nortlt  Hero  InlaDd,  I.ak^  Cbatopluin,  Vt.,  ituprovt 

8outh  Hero  Island  and  . , , 

Horib  Landing  Kiver^  Va.  and  N.  C,  improveineDt 
North  McCirei^or,  Iowa,  coDstraction  of  bridge  act 

North  Point,  Sid.,  Rlion*  protection  at , 

Northport^  \Va»b.,  *  M«»n  of  bridge  acrOM  C 

Kortbport,  Wi^,,  c.  i  of  bridee  across  Wc 

Nortli  Ki%'cr,  Fin,  ^^^^  -  .  i^uttlne  Harbor). , ,,., 
North  Uiver,  N.  C.,  itnprovcnjMitof  watt  rway  via 
Nortb  Rlvar,  Waab.  (im  Willapa  River  and  Httrtio 
Korwalk  Hnrbor,  Cotio. : 

Improvement  of 

Surrey  at  .South  Norwalk ..., 

Norwich  and  Worc^Hter  Railroad  Company,  bridg 
Noxubee  Riyer,  Ki^s.,  unprorement  of 

O. 

Oftkland  Creek,  Cal..  alteration  of  bridge  at  Oakli 
Oakland  Harbor,  CnL : 

Bridge  across  8iiD  Antonio  E»tuary  (Oakland 

Improvement  of ,.. 

Obion  Hiver,  Tonn.,  improvement  of ...... 

Oocoqnan  Creek,  Va.,  improvement  of. 

Occiipimcy  of  public  workft 

Ocrupiition  of  Jund  temporarily  for  deft»n»ive  pur 

Ockf — '  1  li'jvor,  FIh.,  unprovetueut  of 

Oeiii  »T,  Ua. : 

I  "©nt  of - — 

Ut^iuovul  of  wreck  in 

Oeonec  River,  Ga.,  improvement  of 

Oconto  liarbor,  Wis.,  improvement  of 
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Ooracoke  Inlet. N.  C, improvement  of h^^t  ii,  1237 

Offlceof  the  Chief  of  Engineers^  officers  on  duty i,553 

Oirdensbarg  Harbor,  N.  Y..  improyement  of. i,468;  iy,2812 

Obio  River: 

Bellaire—Benwood  Bridge,  conBtmction  of. i,  531 

Dams  Nob.  2, 3, 4, 5,  and  6,  construction  of i,359;  ni,208O 

Davis  Island  Dam,  Pa.,  operating  and  care i,  358;  iii,2077 

Falls  of,  inclading  Indiana  Chnte,  improvement  of i,  347 ;  iii,  1951 

Ganging  (sm  MlssisBippi  River) i,301;  ii,  1642 

General  improvement 1,356;  ui,2042 

Louisville  and  Portland  Canal,  operating  and  care i,  349 ;  lu,  1957 

Louisville  and  Portland  Canal,  reconstruction  of  bridge  across i,  531 

Marietta  to  Pittsburg,  survev  for  dams 1,372;  in,  2157 

Marietta — Williamstown  Bridge,  construction  of i,  531 

Snag  boat,  operation  of i,358;  in,  2070 

Okanonn  River,  Wash.,  survey  of i,526;  iv,3121 

Old  Colony  Railroad  Company,  brldees  of. i,535 

Old  Harbor,  Chatham,  Mass.,  removal  of  wreck  in i,  69, 883 

Olympia  Harbor,  Wash. : 

Improvement  of i,516;  iv,307O 

Survey  of  Deschutes  River  at i,524;  iv,3094 

Ontario  Lake : 

See  also  Northern  and  Northwestern  Lakes. 

Defenses  of 1,29,773 

Water  levels .* i,  551;  vi,3779 

Ontonaffon  Harbor,  Mich.,  improvement  of i,  381 ;  in,  2242 

Orange  Mills  Flats,  8t.  Johns  River,  Fla.,  plans  for  improvement  at. ..  i,  245;  u,  1343 

Orleans,  Mass.,  removal  of  wreck  off  Cape  Cod,  near i,  69, 883 

Orvis  Ferry,  Wash.,  conBtmction  of  bridge  across  Nooksack  River  at i,  534 

Osage  County,  Mo.,  bridge  of i,  533 

Osage  River,  Mo.,  improvement  by  Missouri  River  Commission i,  529 ;  vi,  3459 

Oswegatchie  River,  N.  Y.  {see  Ogdensburg  Harbor) i,  468 ;  i v,  2812 

Oswego  Harbor,  N.  Y. : 

Improvement  of i,465;  iv,2806 

Water  levels i,551;  vi,3779 

Otter  Creek.  Yt.,  improvement  of 1,130,1045 

Ouachita  River,  Ark.  and  La. : 

Bridge  at  Monroe,  La.,  construction  of i,531 

Improvement  of i,293;  ii,  1594 

Survey  for  locks  and  dams i,302 

P. 

Palatka,  Fla.,  plans  for  improvement  of  St.  Johns  River  below i^  245 ;  n,  1343 

Pamlico  River,  N.  C,  improvement  of i,  203;  n,  1240 

Pamunkev  River,  Va.,  improvement  of i,  189;  n,  1208 

Pascagoula  River,  Miss.,  improvement  of i,  265 ;  n,  1441 

Pasquotank  River,  N.C.,  improvement  of i,200;  n,  1233 

Passaic  River,  N.  J. : 

Improvement  of i,  135, 1059 

Reconstruction  of  bridge  at  Newark i,  533 

Pass  a  Loutre,  Mississippi  River,  La.,  closing  crevasse i,  ^ ;  n,  1487 

Patapsco  River,  Md. : 

Defenses  of  Baltimore 1,13,21,653 

Improvement  at  Spring  Garden,  Baltimore i,  177 ;  ii,  1181 

Improvement  of  channel  to  Curtis  Bay i,  176;  n,  1180 

Improvement  of,  including  channel  to  Baltimore i)  175 ;  ii,  1175 

Wrecks,  removal  of i,  177;  ii,  1181 

Patchogue  River,  N.  Y.,  improvement  of i,  119, 1010 

Pawoatuck  River,  R.  I.  ana  Conn.,  improvement  of i,  85, 941 

Pawtucket  River,  R.  I.,  improvement  of 1,76,913 

Pearl  River,  Miss.,  improvement  oU 

Below  Jackson i,266;  ii,  1443 

Carthage  to  Jackson i,267;  ii,  1444 

Edinburgto  Carthage i|267;  ii,1445 

Pease  Creek,Fla.,  improvement  of i,240;  ii,1335 

Peekskill  Harbor,N.Y.,  improvement  of 1,135,1058 

Pekin,  HI.,  construction  of  bridge  across  Illinois  River  at i,  534 

Pelham  Bav  Park,  New  York,  N.  Y.,  reconstruction  of  bridge  to  City  Island.       i,  533 
Pend  Oreille  River,  Idaho  and  Wash.,  survey  of i,  526 ;  iv,  3124 
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re  River  al.*..., 

ill  Kiver  .....-, 

I  w  :i  ri'  r  i  t  vt?r  at  uid  below  . 

ivlkill  Kiver 

vikiii  Riv^r,  remoYalof .. 

T. 
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it:*  Harbor) 

vo&x  Harbor)  .. 
inoot  of ..... 
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at. 


1k*?l»,  and  A* 
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i>oU|  La.,  uupiovtjiueut  of 

iior,  MflM.,  iinprovexneiit  of 

er,  Md.j  improvemeut  of 

K.  I.: 

'"  of  !ijirbor  of  refuse 

f  60  trance  to  Pomt  Jndltb  Pond  . .. 
;,  IL  L: 

11^111  of  ontranoo.  ,..«••,,,,, 

itim-f  harUor... 

Fokegiutiu  h;tlU,  MiMiteippi  Iti^er,  Minn.: 

Operating  aod  care  of  ruat^rvoir -.*. 

ReRervoir  at 

Pollokj'viHo,  N.  C,  rocou»tniction  of  brtdjife  across  Tr< 

PonohatoiiU  Uh*er,  La.  (9te  Tickfaw  Kiver) 

PoDtchartniin  Lake,  Lu.,  removal  of  wreck  in 

Popbttin,  Fort,  Mc,  defenseB  at - 

Porcupitie  Islutid^  Me,,  con  struct  ion  of  breakwater  to  1 
Portage    Lake^    Mauistee    County,    Mich.,    improve 

refuge *  -  - , , 

Portage  Lake  and  River,  HongUton  CoQiit>%  Mich, : 
Improving  and  operating  and  car©  of  waterway  vl 
Rebnitdin^  bridge  between  Houghton  and  Hancoc 

Port  Choeter  Ifuibor,  N.  Y.,  improvement  of ., 

Port  Clitit<in  Harbor,  Ohio,  improvement  of 

Port  Huron,  Mirh.  i 

Construction  of  city  bridge  across  Black  River ... 
Harbor  linea  In  8t,  Clair  Ui^erf  eetabUshment  of  ,d 

Improvement  of  Black  River  at .,..,, .^a 

Port  Jelferaon  Harbor,  N,  Y,,  Unprovenjont  of ...... 

Portland,  Oreg. : 

Improvement  of  Willamette  River  above .. ... 

Xmjrrovement  of  WtllameHe  lUvcr  below i 
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Portland  Harbor,  Me. : 

Defenses  of 1,14,588 

Improvement  of i,  47, 882 

Port  Orford  Harbor.  Oreg. : 

Improyement  of ',479;  iy,2968 

Survey  of i,502;  iv,8008 

Port  Eoyal,  S.  C,  defenses  of 1,8,18,25,708 

Portsmoath  Harbor,  N.  H.,  defenses  of 1,14,591 

Port  Washington  Harbor,  Wis.,  improvement  of i,  898 ;  iii,  2822 

Potomac  River : 

Aqneduct  Bridge  at  Washington,  D.  C,  repair  of i,  589 ;  vi,  3571 

Defenses  of  Washington,  D.C i,  22, 667 

Eastern  Branch  (Anacostia  River),  improvement  of i,  192 

Eastern  Branch  ( Anacostia  River),  survey  for  bridge  at  Washington  i,  541 ;  Yi,  3598 

Great  Falls  Dam,  raising  height  of i,  545;  vi,  8658 

Improvement  at  Washington,  D.  C i»178;  11,1188 

Memorial  bridge  from  Washington,  D.  C,  to  Arlington  estat^yVa.,  survey 

for 1,540;  vi,8578 

Powow  River,  Mass.,  Improvement  of 1,55,851 

X^airie  du  Cbien,  Wis.,  construction  of  bridge  across  Mississippi  River  at ..       i,  582 
Preliminary  examinations : 

Compilation  of i,85 

Estimate  for 1,527 

Presque  Isle  Bay  and  Peninsula,  Pa.  (see  Erie  Harbor) i,  455 ;  iv,  2787 

Projects  for  river  and  harbor  improvements,  compilation  of i,  85 

Providence  River,  R.  I. : 

Improvement  of 1,77,915 

Removal  of  Green  Jacket  Shoal,  at  Providence i,  78, 918 

Provincetown  Harbor,  Mass.,  improvement  of i,  68, 879 

Public  buildings  and  grounds,  District  of  Columbia,  improvement  and 

care i,546;  vi,3661 

Public  works,  occupancy  and  ii^jury  of 1,^,588 

Puget  Sound,  Wash. : 

Defensesof 1,18,82,808 

Improvement  of,  and  tributaries i,514;  iv,8066 

Improvement  of  waterway  to  lakes  Union  and  Washington i,  516;  iv,  8072 

Pulaski,  Fort,  Ga.,  defenses  at 1,8,26,707 

Puyallnp  River,  Wash.,  survey  of  mouth  of i;524;  iv,8098 

Q- 

Queen  Anne's  Railroad  Company,  bridge  of i,585 

Queenstown  Harbor,  Md.,  improvement  of. i,  174 ;  ii,  1170 

Quillayute  Harbor  and  River,  Wash.,  survey  of i»  524 ;  IV,  8090 

Qaincy,  111.,  reconstruction  of  bridge  across  Quincy  Bay  at i,  583 

Qnincy  Bay,  111. : 

Improvement  of  («ee  Mississippi  River) i»814;  m,  1748 

Reconstruction  of  bridge  at  Quincy 1,583 

Qninnipiac  River,  Conn,  (see  New  Haven  Harbor) i,  95, 955 

Quonocontaug,  R.  I.,  removal  of  wreck  off 1,84,981 

n. 

Racine  Harbor,  Wis.,  improvement  of i,  895;  ni,  2880 

Raisin  River,  Mich. : 

Improvement  of  Monroe  Harbor i,440;  iv,2612 

Survey  of  Monroe  Harbor i,4o2;  iv,2689 

Wreck  in  Monroe  Harbor,  removal  of i|452;  iv,2687 

Rancocas  River,  N.  J.,  improvement  of i,  158;  ii,  1097 

Rapid-fire  guns i,8 

Rapid  Railroad  Company,  bridge  of i,  584 

Rappahannock  River,  V a.,  improvement  of i,  184 ;  ii,  1198 

Raritan  Bay,  N.  J.,  improvement  of i,  139, 1065 

Raritan  River,  K.  J.,  improvement  of 1,137,1062 

Beconnaisdances  and  explorations  in  military  departments i,  552 ;  vi,  8788 

Red  Hook  Channel,  New  York  Harbor,  N.  Y.,  improvement  of,  including  tri- 
angular area  to  Bay  Ridge  Channel 1,121,1016 

Bed  Lake  and  Red  Lake  River,  Minn,  {see  Red  River  of  the  North).,  i,  320;  in,  1827 
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Red  River,  La.  and  Ark. : 

Ganging  («M  MUsiBsippi  River) i,901;  ii,1642 

Improveroent  above  Fnlton,  Ark i|291;  ii,  1588 

Improvement  below  Falton,  Ark x^^^i  n,  1575 

Rectification  of  mouth  by  MiaslMippi  River  Commiaeion i,  528;  v,  3137 

Red  River  of  the  North,  Minn,  and  N.  Dak.,  improvement  of., i,  830;  m,  1827 

Reaervoire : 

Construction  of,  at  head  waters  of  Miaeissippi  River i,  317  :m,  1812 

Examination  of  sites  in  Wyoming  and  Colorado  for i,  409 ;  iv,  2815, 2917 

Operating  and  care  of,  at  head  waters  of  Mississippi  River i,  318;  in,  1816 

Survey  of  Big  Stone  Lake  and  Lake  Traverse,  Minn.,  for i,  322;  lu,  1834 

Reynoldton,  Pa.,  reconstruction  of  bridge  across  Yonghiogheny  River  at i,  535 

Rhode  Island,  defenses  of  coast  of : 1,16,601 

Rivers  and  harbors: 

Appropriations 1,82,33,34 

CompiJ a tion  of  examinations,  surveys,  projects,  and  appropriations i,  35 

Continuing  contracts i,S3 

Estimates  for  examinations,  surveys,  and  contingencies r,  527 

Estimates  for  improvement  of 1,33,34 

Expenditures  during  fiscal  year  1898 i,33 

ImproveUieut  of i,32 

Riverton,  Ala. : 

Improvement  of  Tennessee  River  below i|S41;  ui,1901 

Survey  of  Tennessee  River  below i,347 

Roanoke  River,  N.  C,  improvement  of i,  199;  u,  1232 

Rochester,  Ky .,  construction  of  bridge  across  Mud  River  at i,'533 

Rock  Creek,  Washington,  D.  C,  plans  and  estimates  for  bridge  across,  i,  541 ;  yi,  3606 

Rockhall  Harbor,  Md., improvement  of >»  174;  n,  1171 

Rockland  Harbor,  Me.,  improvement  of i,  42, 823 

Rock  Point,  Md.,  defenses  at i,6€6 

Rock  River,  111.,  operatins  and  care  of  canal  around  rapids  at  Milan .  i,  408;  lY,  2486 
Rodman  Neck,  New  York  Harbor,  N.  Y.,  reoonstruction  of  bridge  to  City 

Island 1,533 

Rollins  Ferry,  Mo.,  construction  of  bridge  across  Gasconade  River  at i,  533 

Romerly  Marsh,  Ga.,  improvement  of  waterway  via i,  230;  n,  1318 

Rondout  Harbor,  N.  Y^ improvement  of 1,134,1057 

Root  River,  Wis.  (tM  Racine  Harbor) i,395;  iii,2330 

Rothwells  Landing,  Smyrna  River,  Del.,  removal  of  wreck  at i»  175;  u,  1172 

Rouffe  River,  Mich. : 

Bridge  at  Delray,  construction  of i,534 

Construction  of  turning  basin h^^t  iy,2599 

Improvement  of i|^37;  iy,2598 

Survey  of , i,440;  iy,2605 

Rough  River,  Ky. : 

Improvement  of '^354;  iii,2009 

Operating  and  care  of  lock  and  dam i,  355;  iii,  2010 

Round  Lake,  Mich,  (fee  Charlevoix  Harbor) i»422;  ry,2532 

Rudolph,  Annie  E.  (schooner),  removal  of  wreck  of i,  ^,  883 

Ramsey,  Ky.,  reconstruction  of  lock  in  Green  River  at i,  352 ;  iii,  1985 

S. 

Sabine  Pass,  Tex. : 

Defenses  of 1,8,28,763 

Improvement  of  harbor  at i|278;  ii,  1482 

Sabine  River, Tex.,  improvement  of i,279;  ii,1485 

Sacketts  Harbor,  N.  Y.,  improvement  of  harbor  at i,  466 ;  ly,  2809 

Saco  River,  Me.,  improvement  of 1,49,834 

Sacramento  River,  Cal. : 

Bridge  at  Tehama,  alteration  of i,537 

Improvement  by  California  Debris  Commission i,  530 ;  yi,  3549 

Improvement 01 i,475;  iy,2942 

Saginaw,  Mich.,  construction  of  bridge  across  Saginaw  River  by  city  of i,  534 

Saginaw  River,  Mich. : 

Bridge  at  Saginaw,  construction  of i,534 

Improvement  of 1,430;  iy,2579 

Surveys  of 1,439,440;  ly,  2600, 2604 

St.  Augustine  Harbor,  Fla. : 

Defenses  of 1,8,26,716 

Improvement  of 1,237;  ii,  1332 

St.  Clair  Lake,  Mich.,  construction  of  bridge  across i,  534 
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8-t.  Clair  River  and  St.  Clair  Flats  Canal,  Micii. : 

Harbor  lineB  at  Port  HuroD^  estabiiBhment  of i,84;  iv,2607 

Improvement  of  canal h^S5;  1Y,2591 

Operating  and  care  of  canal 1^436;  iv,2592 

St».  Croix  River,  Wis.  and  Minn.,  improvement  of i,  820 ;  lu,  1823 

St.  Francis  Lake,  Ark.,  constraction  of  bridge  across,  near  Lake  City i,532 

St.  Francis  River,  Mo.  and  Ark. : 

Improvement  in  Arkansas i,807;  ii,  1673 

Improvement  in  Missouri i,S08;  ii,  1675 

Survey  np  to  Wittsburg,  Ark 1,308;  n,1678 

St.  Johns  Kiver,  Fla.: 

Defenses  of 1,8,26,716 

Improvement  at  Orange  Mills  Flats,  plans  for i,  245 ;  ii,  1343 

Improvement  between  Jacksonville  and  the  ocean i,  234 ;  u,  1327 

Improvement  of  Volusia  Bar i>235;  ii,  1330 

St.  Joseph  River  and  Harbor,  Mich. : 

Haroor  lines  at  St.  Joseph,  modification  of i,34 

Improvement  of  harbor ly^lO;  iy,2494 

Improvement  of  river 1>411;  iv,24d9 

St.  Lawrence  River,  N.  Y. : 

Improvement  of  Cape  Vincent  Harbor i,466;  iy,2809 

Improvement  of  Ogdensbnrg  Harbor i«^68:  iv,  2812 

Improvement  of  shoals  between  Sister  Islands  and  Crossover  Light,  and 

between  Ogdensburg  and  Lake  Ontario h^^l  rv,2810 

St.  Louis,  Mo.,  improvement  of  harbor  at i,  312 ;  iii,  1730 

St.  Louis  Bay  and  River,  Minn,  and  Wis.  {$ee  Duluth  and  Superior  Har- 
bor)  1,379;  111,2223 

St. Lucia  Inlet  and  River,  Fla., survey  of i,246;  ii,1348 

St.  Martin  Parish,  La.,  bridge  of i,536 

St.  Martin ville,  La.,  construction  of  bridge  across  Bayou  Teche  at  Breaux 

Bridge i,536 

St.  Marys  Falls  Canal,  Mich. : . 

Commerce  of,  for  calendar  year  1897 iv,2564 

Operating  and  care h^9  iv,2561 

St.  Marys  River,  Mich. : 

Commerce  passing,  for  calendar  year  1897 iv,2564 

Improvement  at  the  falls i;426;  iv,2554 

Improvement  of  Hay  Lake  Channel i)^27;  iy,2572 

Operating  and  care  of  St.  Marys  Falls  Canal i»427;  iy,2561 

Water  levels  at  Sault  Ste.  Mane 1,651;  vi,3779 

St.  Paul,  Minn., ganging  Mississippi  River  at i,322;  iu,1831 

I  St.  Paul,  Minneapolis  and  Manitoba  Railway  Company,  bridges  of i,  534 

'  Sakonnet  River,  K.  I. : 

'  Bridge  obstructing,  at  Tiverton i,538 

Increasing  width  and  depth  of  draw  opening  in  stone  bridge i>  76;  911 

I  Salem,  Oreg.,  survey  of  Willamette  River  opposite i,  510 ;  i v,  3051 

I  Salmon  Bay,  Wash.,  improvement  of  waterway  via i,  516 ;  iv,  3072 

I  Salt  Pond,  Harwich,  Mass.,  examination  of 1,84,934 

I  Salt  Rock,  W.  Va.,  construction  of  bridge  across  Guyandotte  River  at i,  533 

\  San  Antonio  Estuary,  Oakland,  Cal.,  alteration  of  bridge  across i,  538 

Sandbeach,  Lake  Huron,  Mich. : 

Improvement  of  harbor  of  refuge i»432;  iy,2583 

Water  levels i,551;  yi,3779 

I  San  Diego  Harbor,  Cal : 

(  Defenses  of 1,30,775 

I  Improvement  of i,470;  iy,2927 

I  SandusKy  Harbor,  Ohio: 

I  Harbor  lines,  establishment  of i,34;  iy,2733 

Improvement  of i>443;  iy,2650 

1  Survey  of  bar  at  mouth i,454;  iy,2708 

;  Sandy  Bay,  Cape  Ann,  Mass.,  construction  of  harbor  of  refuge i,  56, 853 

I  Sandy  Hook,  N.  J.,  defenses  at 1,12,19,20,631 

,  Sandy  Lake,  Minn. : 

Operating  and  care  of  reservoir i,318;  in,  1816 

Reservoirat i,317;  iii,18l2 

San  Francisco  Harbor  and  Bay,  Cal: 

Defenses  of 1,8,11,30,779 

Improvement  of  Oakland  Harbor i»473;  iy,2935 

Survey  of  certain  rocks  in  harbor 1,469;  ly,  2923 

Sin  Jacinto  River,  Tex.,  examination  and  survey  for  waterway  via. ..  i,  288;  n,  1515 
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San  Joaquin  Riyer,  Cal. : 

Improvement  b v  California  D^ris  Commission i,  SdO ;  vi,  8649 

Improvement  of i,473;  iy,2938 

Ban  Leandro  Est  nary,  Cal.  (see  Oakland  Harbor) i,  473 ;  iv, " 

San  Lnis  Obispo  Harbor,  Cal.«  improvement  of i,  472 ;  iv, 

San  Pedro,  Cal.,  construction  of  bridge  across  a  slough  of  Wilmington 

Lagoon 1,535 

San  Pedro  Bay,  Cal.,  construction  of  deep-water  harbor i,  470 ;  iv,  2929 

Santee  River,  S.  C,  improvement  of 1,216;  n,  1275 

Santiam  River,  Oreg.,  examination  of i,510;  iv,  3047 

Sarasota  Bay,  Fla.,  improvement  of I924I;  11, 1337 

Sasanoa  River,  Me.,  improvement  of 1,46, 830 

Saogatuck  Harbor,  Mlch.^  improvement  of i,  413 ;  iv,  2604 

Saugatnck  River,  Conn.,  improvement  of 1,102,964 

Sangerties  Harbor,N.Y.,  improvement  of 1,134,1066 

Sauk  River,  Wis.  («e0 Port  Washington  Harbor) i,393;  111,2322 

Sault  Ste.  Marie,  Mich. : 

Commerce  passing  canals  at,  for  calendar  year  1897 iv,  2664 

Water  levels  at i,661j  vi,3779 

Savannah  River  and  Harbor,  Ga. : 

Defenses  of 1,26,707 

Harbor  lines  at  Savannah 1,34 

Improvement  of  channel  to  Beaufort,  S.  C.  ($ee  Savannah  Harbor) .  i,  221 ;  11, 1291 

Improvement  of  harbor i»^l;  iiyl291 

Improvement  of  river  above  Augusta i»224;  11,1301 

Improvement  of  river  between  Augusta  and  Savannah i,  223 ;  n,  1299 

Improvement  of  waterway  to  Fernandina,  Fla i,  230 ;  u,  1318 

Say  ville,  N.  Y.,  improvement  of  Browns  Creek 1,119,1012 

Scappoose  Bay  and  Creek,  Oreg.,  examination  of i,  509 ;  iv,  3043 

SchuylkiU  River,  Pa.: 

Improvement  of i»l^;  11, 1089 

Survey  of i,167;  11,1114 

Wreck,  removal  of i,  156;  11, 1104 

Scitnate  Harbor,  Mass.,  improvement  of 1,66, 875 

Seacoast  defenses.    See  Fortifications. 

Seawalls i,  13 

Sebewaing  River,  Mich.,  improvement  of i,  431 ;  lY,  2581 

Secretary  Creek,  Md.  («m  Warwick  River) if  169;  u,1163 

Seekonk  River,  R.  I.  («e0  Pawtucket  River) 1,76,913 

SellerSf  David  ^.  (boat),  removU  of  wreck  of i,  156;  n,1104 

Shag  Rocks,  San  Francisco  Harbor,  Cal.,  survey  of 1 i,  469 ;  iv,  2928 

Sharpsburg,  Pa.,  construction  of  bridge  across  Allegheny  River  at i,  587 

Sheboygan  Harbor,  Wis. : 

Improvement  of i,392;  in,  2320 

Survey  of i,399 

Shiawassee  River,  Mich.,  survey  of i,  439;  it,  2600 

Ship  Island  Harbor,  Miss.,  survey  of  channel  to  Gulfport i,  269 

Ship  Island  Pass,  Miss.,  survey  of : 1,269 

Ship  John  Light,  Delaware  Bay,  removal  of  wreck  of  Lottie  K.  Friend 

near i,156;  ii,1104 

Shoal  Harbor,  N.  J.,  improvement  of 1,141,1068 

Shoalwater  Bay,  Wash.  {$ee  Wlllapa  River  and  Harbor) i,  511 ;  iv,  3058 

Shrewsbury  River,  N.  J.,  improvement  of 1,142,1069 

Siletz  River, Oreg., examination  of i,501;  iy,2998 

Sinepnxen t  Bay,  Md.,  improvement  of  waterway  via i,  166 ;  n,  1156 

Sioux  City,  Iowa: 

Improvement  of  Missouri  River  at  and  above i,  323 ;  ui,  1841 

Improvement  of  Missouri  River  below i,529;  yi,3459 

Sites  for  fortifications,  acquisition  of i,  13 

Siuslaw  River,  Oreg.,  improvement  of h^^y  iv,2970 

Six-mile  Island,  Allegheny  River,  Pa.,  construction  of  lock  and  dam.  i,  376;  lu,  2206 
Skagit  River,  Wash. : 

Improvement  of  («eePuget  Sound) i,514;  iy,3066 

Survey  up  to  Sedro i,525;  iv,3112 

Slack- water  navigation.    ^00  Canals. 

Smith,  Helen  (steamer),  removal  of  wreck  of ^ i,  201;  11, 1234 

Smith,  Mary  B.  (schooner),  removal  of  wreck  of. 1,84,931 

Smyrna  River,  Del. : 

Improvement  of i,162;  n,  1161 

Removal  of  wreck  in 1*175;  11, 1172 
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Snake  River,  Idaho  and  Wash. : 

Bridge  between  Lewiston,  Idaho,  and  Concord,  Wash.,  constraction  of..      i,  532 

Improvement  up  to  Asotin,  Wash .*....  i,49S;  iy,2977 

Sorvey  np  to  Riparia,  Wash 1,603;  iv,3013 

Snohomish  River,  Wash. : 

Improvement  of  (fM  Paget  Sonnd) i,614;  iv,  3066 

Improvement  of  Everett  Harbor i,518;  iy,3076 

Snoqnalmie  River,  Wash,  (tea  Paget  Sonnd) i,514;  iv,3066 

Solomons  Lamp  Lis^t,  Chesapeake  Bay,  Md.,  removal  of  wreck  near,  i,  175;  ii,  1172 
Sonoma  Rock,  San  I'rancisco  Harbor,  Cal.  (tee  Two  Mission  Rooks) . .  i,  469;  iv,  2923 
Soath  Bass  Island,  Lake  Erie,  Ohio,  sarvey  of  Starve  Island  Reef  near,  i,  453;  iv,  2705 
South  Branch,  Chicago  River,  111. : 

Constraction  of  bridge  across  South  Fork  of. i,533 

Improvement  of i|401;  iy,2421 

Sonth  Carolina,  defenses  of  coast  of i,24,697 

South  Chicago  Harbor,  111.  (tee  Calumet  Harbor) i,402;  iv,2425 

Sontheastem  and  Atlantic  Railroad  Company,  bridge  of i,  534 

Southern  Branch,  Elizabeth  River,  Va. : 

Bridge  at  Norfolk,  construction  of i,534 

Improvement  of  (tea  Norfolk  Harbor) i,193;  ii,1223 

WreckofsteamerJ7eZ0i»/9iiiitJi,  removal  of i;201;  u,1234 

Southern  Pacific  Company,  bridge  of i,537 

Southern  rivers,  water-hyacinth  obstructions  in i,  35 

South  Fork,  Forked  Deer  River,  Tenn.  {iee  Forked  Deer  River) i,  331 ;  iii,  1872 

South  Fork  of  South  Branch,  Chicago  River,  III. : 

Construction  of  bridge  across i,  533 

Improvement  of 1,401;  iv,2421 

South  Haven  Harbor,  Mich.,  improvement  of i,  412 ;  iv,  2501 

South  Hero  Island,  Lake  Champlain,  Vt.,  improvement  of  channel  between 

North  Hero  island  and 1,128 

South  Milwaukee  Harbor,  Wis.,  improvement  of i,  395 ;  in,  2328 

South  Norwalk  Harbor,  Conn. : 

Improvement  of  (tee  Norwalk  Harbor) 1,104,966 

Survey  of 1,111,989 

South  Pass,  Mississippi  River,  La.,  inspection  of  improvement  of. .  i,  36, 269;  ii,  1447 

Southport,  N.  C,  defenses  at i,693 

South  River,  N.  J.,  improvement  of 1,138,1064 

South  Side,  Pittsburg,  Pa.,  construction  of  bridge  span  in  Monongahela 

River  at i,535 

Southwest  Pass,  Mississippi  River,  survey  of i,  35, 281 ;  n,  1488 

Springdale,  Pa.,  construction  of  lock  and  dam  in  Allegheny  River  at.  i,  376;  in,  2206 
Spring  Garden,  Baltimore,  Md.,  improvement  of  Patapsco  River  at.,  i,  177 ;  ii,  1181 
Spuyten  Duyvil  Creek,  N.  Y. : 

Construction  of  bridgeacross 1,534 

Improvement  of  (fM  Harlem  River) 1,124,1031 

Squan  River,  N.  J.  (tea  Manasquan  River) 1,143,1070 

Stage  Harbor,  Mass.  («0e  Chatham  Harbor) 1,69,882 

Stamford  Harbor,  Conn.,  improvement  of 1,107,970 

Starve  Island  Reef,  Lake  Erie,  Ohio,  survey  of 1,453;  iv,2705 

Staten  Island— New  Jersey  channel ,  improvement  of i,  136, 1060 

Steamboat  River,  Minn.,  constraction  of  bridge  across i,  534 

Stillaguamish  River,  Wash.  {$ee  Puget  Sound) i|514;  iy,3066 

Stockbridge  Landing,  Lake  Winnebago,  Wis.  (tee  Fox  River) i,  397;  in,  2338 

Stonington,  Conn. : 

Construction  of  harbor  of  refuge i,  86, 944 

Defenses  of 1,8,18,615 

Structures  built  by  the  United  States,  occupancy  or  injury  of i,  35, 538 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis. : 

Construction  of  harbor  of  refuge  at  eastern  entrance i,  389 ;  ni,  2308 

Improvement  of i,388;  m,2297 

Operating  and  care i,389;  ni,2303 

Submarine  mines i,  12 

Sullivan  Falls.  Sullivan  River,  Me.,  improvement  of  harbor  at i,  39, 818 

Sullivan  Island,  Charleston  Harbor,  S.  C. : 

Construction  of  bridge  across  Breach  Inlet i,536 

Construction  of  bridge  to  Mount  Pleasant. i,536 

Improvement  of  shore  at i,219;  ii,  1283 

Sullivan  River,  Me. ,  improvement  of  harbor  at  Sullivan  Falls i,  39, 818 

Sulphur  River,  Ark.  and  Tex.  (^ae  Red  River) i|289;  ii,1575 

Superior  Bay,  Minn,  and  Wis. : 

Improvement  of  (tee  Duluth  and  Superior  Harbor) i,  379 ;  in,  2223 

Removal  of  wreck  in- ^ ^^^^^^j,885;  iu,2287 
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Superior Marbor, Wifl.y improTement of i,379;  ui,* 

SaperioT  Lake : 

See  also  Northern  and  Northwestern  Lakes. 

Commerce  via  St.  Marys  River  for  calendar  year  1807 iv,  2564 

Improvement   and   operating   and    care   of  waterway  to  Keweenaw 

Bay 1,382,383;  ill, 2244 

Water  levelH i,551;  vi,3779 

Supervision  of  the  harbor  of  New  York,  N.  Y i|527;  iv.Sldl 

Surveys : 

Compilation  of : i,35 

Estimate  for 1,527 

In  military  departments i,552;  vi,3783 

Northern  and  Northwestern  Lakes i»547;  Yi,3745 

Susquehanna  River,  Md.,  improvement  of i>167;  n,  1157 

Suwanee  River,  Fla.,  improvement  of i»244;  ii,  1341 

Swinomish  Slough,  Wasn.,  improvement  of i,  519 ;  iv,  3076 

Sylvia  de  Grasee  (steamer),  removal  of  wreck  of i,  507 ;  iv,  3039 

Sy ncpnxent  Bay,  Md.,  improvement  of  waterway  via i,  166;  ii,  1156 

T. 

Tallahatchie  River,  Miss.,  improvement  of 1,299;  ii,1637 

Tampa,  Fia. : 

Defenses  of 1,8,26,718 

Improvement  of  Hillsboro  Bay  and  River  up  to i,  246 ;  ii,  1357 

Tampa  Bay,  Fla. : 

Defenses  of 1,8,26,718 

Survey  from  Port  Tampa  to  mouth i,248 

Tar  River,  N.C.,  improvement  of 1,203;  ii,1240 

Taunton  River,  Mass.,  improvement  of i,  75, 910 

Taylors  Bayou,  Tex.,  construction  of  bridge  across i,535 

Tchefuncte  River,  La.,  improvement  of i,  270;  u,1464 

Teche  Bayou,  La. : 

Bridge  at  Breanx  Bridge,  St.  Martin ville,  construction  of i,  536 

Bridge  at  Calumet  Plantation,  construction  of 1, 535 

Improvement  of if  274;  11,1475 

Tfehuma,  Cal.,  alteration  of  bridge  across  Sacramento  River  at i,  537 

Telegraph  and  telephone  connections  between  Executive  Mansion  and  the 

Departments,  Washington,  D.  C i,  547;  vi,3734, 3748 

Temporary  defenses i,8 

Temporary  occupation  of  land  for  defensive  purposes i,  14 

Tennessee  River,  Tenn.,  Ala.,  and  Ky. : 

Chattanooga,  Tenn.,  improvement  above i,  340 ;  iii,  1892 

Chattanooga,  Tenn.,  to  Decatur,  Ala.,  improvement  from i»  341 ;  ui,  1895 

Danville,  Tenn.,  reconstruction  of  bridge « 1,536 

Decatur  to  Florence,  Ala.,  improvement  from i,  341 ;  III,  1897 

Florence  to  foot  of  Bee  Tree  Shoals,  Ala.,  improvement  from i,341;  ui,  1S98 

Gauging  (•««  Mississippi  River) i,  301;  ii,  1642 

Muscle  Shoals  Canal,  operating  and  care 1,344;  ui,  1925 

Riversystem 1,339;  in,  1891 

Riverton,  Ala.,  improvement  below i;341;  iii,1901 

Riverton,  Ala.,  survey  below i  347 

Tensas  River,  La.,  improvement  of i,  295;  ii,  1616 

Thames  River,  Conn. : 

Constr action  of  bridges  across  Long  Cove  and  Clarks  Cove i,  536 

Improvement  of 1,89,947 

The  Board  of  Engineers 1,5,  .557 

Thimble  Shoal  Lisht,  Chesapeake  Bay,  removal  of  wreck  near ly  201 ;  ii,  1235 

Thompson,  Daniel,  bridge  of i,535 

Three  Brothers  (schooner),  removal  of  wreck  of i,  177 ;  ii,  1181 

Thunder  Bay  River,  Mich,  (see  Alpena  Harbor) i,  430 ;  iv,  2578 

Tickfaw  River,  La.,  improvement  of,  including  tributaries i,270;  u  1465 

Tillamook  Bay  and  Bar,  Oreg. : 

Improvement  of : 1,492;  iv,2976 

Survey  of  bar  and  entrance i,502;  iv,3007 

Tiverton,  K.  I.,  bridge  obstructing  Sakonnot  River  at i,  538 

Toledo  Harbor,  Ohio: 

Improvement  of 1, 441  J"  iv,  2614 

Survey  of  straight  channel  in  Maumee  River  and  Bay i,  453;  iv,  2698 
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Tolomftto  Ri vor,  Fla.  (eee  St.  Aagustine  Harbor) i,  237 ;  ii,  1332 

Tomliigbee  River,  Ala.  and  Miss.,  improvement  of: 

Columbus  to  Fulton,  Miss i,264;  11,1434,1439 

Demopolis,  Ala.,  below i,262;  11,1434,1436 

Demopolis,  Ala.,  to  Colnmbns,  Miss i,  263 ;  li,  1434, 1438 

Fulton  to  Walkers  Bridge,  Miss i,264;  11,1434,1440 

Tonawanda  Harbor,  N.  Y.,  improvement  of 1,460;  iv,2788 

Tongue  Point,  Columbia  River,  Oreg.,  improvement  below i,  507 ;  iv,  3039 

Torpedoes 1,12,13 

Town  River,  Mass.,  improvement  of 1,64,872 

Tradewater  River,  Ky.,  improvement  of. i,352;  in,  1985 

Trail  Creek,  Ind.  (see  Michigan  City  Harbor) i,  409;  iv,  2489 

Traverse  Lake.  Minn.,  survey  for  reservoir i,  322 ;  in,  1834 

Trent  River,  N.C.: 

Bridge  at  Newbem,  construction  of 1,533 

Bridge  near  Polloksville,  reconstruction  of  pivot  pier i.  536 

.  Improvement  of i,204;  11,1243 

Triangular  area  between  Bay  Ridge  and  Red  Hook  channels.  New  York  Har- 
bor, N.  Y.,  improvement  of 1,121,1016 

Trinity  River,  Tex.,  improvement  of i,285;  ii,  1508 

Trumbull,  Fort,  Conn.,  defenses  at 1,8,18,612 

Tualitin  River,  Oreg.,  survey  of,  including  Dairy  Fork i,  511 ;  iv,  3053 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky. : 

Improvement  of i>371;  iii,  2152 

Plan  and  estimates  for  locks  and  dams h^^^j  ui,  2159 

Turkey  Point,  Elk  River,  Md.,  removal  of  wrecks  near i,  17o ;  ii,  1173 

Twelvemile  Creek,  N.Y.  (see  Wilson  Harbor) i,463;  iv,2795 

Twin  Rivers,  Wis.  (m«  Two  Rivers  Harbor) i,391;  in,  2315 

Two  Mission  Rocks,  San  Francisco  Harbor,  Cal.,  survey  of i,  469 ;  iv,  2923 

TVo  Rivers  Harbor,  Wis.,  improvement  of i,  391;  iii,  2315 

U. 

Umpqua  River,  Oreg. : 

Examination  of i,501;  iv,2991 

Improvement  of i,486;  iv,2967 

Union  Lake,  Wash.,  improvement  of  waterway  via i,  516 ;  iv,  3072 

Union  River,  Me. : 

Improvement  of 1,40,819 

Surveyor. 1,52,839 

United  Railroads  of  Washington,  bridges  of i,533 

United  States  Engineer  School,  Willets  Point,  N.  Y i,  5, 32, 565 

Urbana  Creek,  Va. : 

Improvement  of i,  186;  ii,  1202 

Removal  of  wreck  in i,  192;  ii,  1221 

Use  of  structures  built  by  the  United  States i,35,538 

V. 

Vermilion  Bayou,  La.,  improvement  of  channel,  bay,  and  passes i,  275;  ii,  1477 

Vermilion  Harbor,  Ohio,  improvement  of i,  445 ;  i v,  2656 

Vicksburg  Harbor,  Miss.,  improvement  of i,  297 ;  li,  1625 

Vidalia  Harbor,  La.,  improvement  of,  by  Mississippi  River  Commission,  i,  528;  v,  3137 

Vinalhaven,  Me.,  improvement  of  Carvers  Harbor i,  44, 826 

Vineyard  Haven,  Mass. : 

Improvement  of  harbor  at i,  72, 901 

Removal  of  wreck  in  harbor  at 1,84,931 

Vineyard  Sound,  Mass.,  removal  of  wrecks  in i,  83, 84, 931, 932 

Volusia  Bar,  St.  Johns  River,  Fla.,  improvement  of i,  235 ;  ii,  1330 

W. 

Wabash  River,  Ind.  and  111  : 

Improvement  above  Vincennes i,  351;  iii,  1970, 1982 

Improvement  below  Vincennes 1,350;  in,  1970, 1981 

Operating  and  care  of  Grand  Rapids  Lock  and  Dam i,  351:  in,  1983 

Waocamaw  River,  N.  C.  and  S.  C,  improvement  of i,  212 ;  n,  1265 

Wakefield,  Va.,  damage  to  wharf  at  Bridge  Creek* Landing i,  546 ;  vi,  3738 

Wallabout  Channel,  N.  Y.,  survey  of i,  124 

Walton  County,  Fla.,  bridge  of i,536 

Wappoo  Cut,  S.  C,  improvement  of i,220;  n,  1286 
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Warrior  Riyer.  Ala. : 

CftDal  to  Five-mile  Creek, sanrey  for 1,269;  ii,1446 

Improvement  below  Tascaloosa i>261;  ii,  1434 

Improvement  between  Toscalooaa  and  Daniels  Creek i,  260;  ii,  1430 

Operating  and  care  of  looks  and  dama  above  Tnaoaloosa i»  261 ;  u,  1431 

Warwick  River,  Md.,  improvement  of ^ i»169;  nyll63 

Waehington.  D.  C. : 

Anaooetia  River,  improvement  of i,  192 

Anacoatia  River,  survey  for  bridge  aorofls i»MI;  yi,3596 

Aqnednet  Bridge  across  Potomac  River,  repair  of i,  539 ;  vi,  3571 

Aqueduct,  increasing  city  water  supply i,545;  Ti,3658 

Aqnednet,  maintenance  and  repair  of i)542;  yi,3625 

Aqueduct,  raising  height  of  Qreat  Falls  Dam i,  545 ;  vi,  3658 

Aqueduct  Tunnel    and    Howard    University  Reservoir,  construction 

of » 1,545;  VI, 3658 

Defenses  of 1,22;  667 

Memorial  bridge  across  Potomac  River  to  Arlington  estate,  survey 

for 1,540;  vi,3573 

Potomac  River  at,  improvement  of i}178;  ii,1183 

Pnblic  buildiuffs  and  grounds  and  Washington  Monument .  i,  546;  vi,  3661, 3667 

Rock  Creek,  plans  and  estimates  for  bridge i»Ml;  vi,3606 

Washington  Lake,  Wash.,  improvement  of  waterway  to  Paget  Sound,  i,  516;  iv,  3072 

Wassaw  Sound,  Ga.,  defenses  at i,  25, 711 

Waterboro  Rapids,  Conewango  Creek,  N.  T.,  snrvey  for  removal  of..  i,377;  in,  2211 

Wateree  River,  S.  C,  improvement  of i»217;  n,1278 

Water-hyacinth  obstructions  in  Southern  rivers i,35 

Water-level  observations: 

Columbia  River,  Oreg.  and  Wash i,509;  iv,3042 

Mississippi  River  and  principal  tributaries 1,301;  ii,1642 

Mississippi  River  at  St.  Paul,  Minn 1,322;  iii,1831 

Northern  and  Northwestern  Lakes ^551;  yi,3779 

Waterways : 

See  atio  Canals. 

Albemarle  Sound,  N.  C,  to  Norfolk,  Ya.,  improvement  of i,  198;  u,  1230 

Beaufort,  N.  C,  to  Newborn,  improvement  of 1,206;  u,  1246 

Beaufort,  N.  C,  to  New  River,  improvement  of 1^07 ;  u,  1249 

Beaufort,  S.  C,  to  Savannah,  Ga.,  improvement  of  {tee  Savannah  Har- 
bor)   1,221;  11,1291 

Chincoteagne  Bay.  Ya.,  to  Delaware  Bay,  Del.,  improvement  of..  1. 166;  ii,  1156 
Delaware  Bay,  Del.,  to  Chincoteagne  Bay,  Ya.,  improvement  of..  #166;  u,  1156 

Femandina^  Fla. ,  to  Savannah,  Ga.,  improvement  of 1, 230 ;  n,  1318 

Keweenaw  Bay  to  Lake  Superior,  Mich.,  improvement  and  operating 

and  care 1,382,383;  iii,224i 

Newbern  to  Beaufort,  N.  C,  improvement  of i,  206;  ii,  1246 

New  River  to  Beaufort,  N.  C,  improvement  of i,  207 ;  u,  1249 

Norfolk,  Ya.,  to  Albemarle  Sound,  N.  C,  improvement  of i,  198 ;  u,  1230 

Portage  Lake  and  Lake  Superior  canals,  Mich.,  improvement  and  operat- 
ing and  care 1,382,383;  ni,2244 

Puget  Sound  to  lakes  Union  and  Washington,  improvement  of. . .  i,  516;  iv,  3072 

Salmon  Bay,  Wash.,  improvement  of  waterway  via i,  516 ;  iv,  3072 

Savannah,  ua.,  to  Beaufort,  S.  C,  improvement  of  {$ee  Savannah  Har- 
bor)    1,221;  11,1291 

Savannah,  Ga.,  to  Femand ina,  Fla.,  improvement  of i,  230 ;  ii,  1318 

Superior  Lake  to  Keweenaw  Bay,  Mich.,  improvement  and  operating 

and  care 1,382,383;  ra,2244 

Union  Lake,  Wash.,  improvement  of  waterway  via i,  516 ;  iv,  3072 

Washington  Lake  to  Puget  Sound,  improvement  of 1,516;  iv,  3072 

Waukegan  Harbor,  111.,  improvement  of 1,396;  m,2336 

fTeU^r, Irm.  Jf.  (barge),  removal  of  wreck  of 1,175;  ii,  1173 

West  Bath,  Me.,  construction  of  bridge  across  New  Meadows  River  at i,  535 

Weatem  Branch,  Elizabeth  River,  Ya.,  improvement  of i,  195 ;  n,  1225 

West  Fork  River,  W.Ya.,  survey  of 1,378 

West  Galveston  Bay,  Tex.,  improvement  of  channel i,  284 ;  n,  1507 

Westport  Harbor,  Conn.,  improvement  of 1,102,964 

Weymouth  River,  Mass.,  improvement  of 1,64,873 

Whatcom  County,  Wash.,  bridge  of i,584 

White  Lake  Harbor,  Mich.,  improvement  of i,*17;  iv,2518 

White  River,  Ark. : 

Gauging  (••«  Mississippi  River) 1,301;  ii,1642 

Improvement  of i,304;  n,1665 
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'VVliite  River,  Ind.,  improvement  of i,351;  iii,  1984 

A\''liite  River,  Wash.  (»«eDuwami8h  River) i,525;  iv,3103 

^W'^ickford  Harbor,  R.  I.,  improvement  of 1,79,919 

AViconiico  River,  Md.,  improvement  of i,  172;  ii,1166 

"Willamette  River,  Oreg. : 

Improvement  above  Portland i, 504;  iv,  3025 

Improvement  below  Portland i,505;  iv,3031 

Survey  opposite  Salem 1,510;  iv,3051 

Will  11] >a  Hiver  and  Harbor,  Waah. : 

Iiiipruvemei^t  of 1,511;  iv,3058 

Survey  of  mouth  of  river i,523;  iv,8088 

Willots  Point,  N.Y.: 

Appropriations i,7 

Battalion  of  Engineers 1,6,7,82,669 

EugiPeer  Depot 1,6,7,82,570 

Engineer  School 1,6,32,565 

Estimates i,32 

Post  of 1,6,82,563 

W^illiamstown,  W.  Va.,  constmotion  of  bridge  across  Ohio  River  at 1, 531 

'Wilmington,  Cal. : 

Constmction  of  deep-water  harbor  in  San  Pedro  Bay i,  470 ;  iv,  2929 

Improvement  of  inner  harbor  at 1,471;  iv,  2931 

Wilmington,  Del. : 

Improvement  of  harbor  at i,  159;  ii,  1145 

Removal  of  wreck  in  Christiana  River i^l^S;  ii,  1172 

Wilmington,  N.  C. : 

Defenses  of i,  24, 693 

Improvement  of  Cape  Fear  River  above 1,210;  11,1253 

Improvement  of  Cape  Fear  River  at  and  below i,  210 ;  ii,  1255 

Wilmington  Lagoon,  Cal. : 

Constmction  of  bridge  at  San  Pedro  across  a  slongh  of i,  535 

Improvement  of  harbor  at  Wilmington i,471;  iy,2931 

Wilmington  Railwav  Bridge  Company,  bridges  of i,537 

Wilson  Harbor.  N.  Y..  improvement  of 1,463;  iv,2796 

Winnebago  Lake,  Wis.  (tea  Fox  River) 1,897;  iu,2338 

Winnibigoshish  Lake,  Minn. : 

Operating  and  care  of  reservoir i,818;  ni,  1816 

Reservoir  at \, 1,317;  III,  1812 

Winnipeg  (steamer),  removal  of  wreck  of i,385:  iii,2287 

Wiuyah  Bay.  S. C.jimprovement  of i,214;  ii,  1272 

WiHoonsin  River,  Wis.,  property  and  rights  of  United  States  as  to.,  i,  998;  lu,  2858 

Wishka  River,  Wash.,  construction  of  bridge  across 1,588 

Witfalacooohee  River,  Fla. : 

Improvement  of 1,243;  ii,  1340 

Survey  of 1,247;  il,1368 

Wittsburg,  Ark.,  survey  of  St.  Francis  River  np  to . .  .*. i,  308 ;  ii,  1678 

Wolf  River,  Wis. : 

Constmction  of  bridge  atNorthport • 1,534 

Improvement  of  (aeeFox  River) i,397;  iii,2338 

Wood  bridge  Creek,  N.  J.,  removal  of  wreck  in  Arthur  Kill  near i,  144, 1072 

Woodbury  Creek,  N.  J.,  rebuilding  dike  in  Delaware  River  at  (see  Cooper 

Creek) 1,154;  ii,  1100 

Woods  Hole  Channel,  Mass.,  improvement  of 1,73,908 

Wrecks,  removal  of i,84 

Arthur  KU1,N.Y.  and  N.J 1,144,1072 

Baltimore  Harbor,  Md i,  177;  n,  1181 

Bass  River  Light  Station,  Mass'. i,  84, 932 

Block  Island  &9und,  R.  I.,  ofl'  Quonocontaug 1,84,931 

Brunswick  Harbor,  Ga i,231;  ii,1321 

Cape  Cod,  near  Orleans,  Mass i,  69, 883 

Cape  Henry  Light,  Va 1,201;  11.1235 

Chatham  Harbor,  Mass i,  69, 883 

Chesapeake  Bay,  Md 1,175,201;  11,1172,1235 

Christiana  River,  Del i,176;  if,  1172 

Columbia  River,  Oreg.,  below  Tongue  Point i,507;  iv,3039 

Darien  Harbor,  Ga 1,231;  ii,  1320 

Davis  Strait,  Me 1,52,838 

Doer  Island  Thoroughfare,  Me 1,52,888 

Delaware  Bay  (schooner  Lottie  K.  Friend) i,  156 ;  ii,  1104 

Dulnth  Harbor,  Minn 1,385;  ill,  2287 

BNG  1)8 3 
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I  |,-,tfMM:h  \:\^v^,  Vft.  (mieam^T  Htitm  Smiiky 

Lit  ]•'    ■  '    ^'''  - - 

Jmim  ) ^ 

K«  V  ^  'f -*... 

f ...^p..,.,^^ 

f  nlet^N.J.. -— •, 

^  K.  T  VVfr*i,  FIa.. -.-.-. 

M J •.— .......... 

IlllM „„.-„„,.. 

Manri»<  H-l-!-   ^h*^h  . ,-,,..- 

KirrttiiruiiLrn  •  1'  < '    Mc -- 

Ke»   r'    ^         \.J  ., 

N#w  I ^  Vm,  i  :itramer  If 'jfflwtilrf ) 

N..»t  k.K-V-, - 

V.  w  York  Hjirbor.N.Y 1,12^ 

N    Molk  H»r*»or.  V&.  (•t«atiii^r  Brhn  Smith) 

Oh  r«Gsi - 

I  »M  Jitbiitn,  Ma*» 

*•-'■■  „..,.,.*.*......«.......*......•.• 

r  At  H^Hiinare,  Mil 

1  i 

i.ftkov  I^ ••*• - 

IM. 

i  *   .  m  Monroe  Harbor 

8up«*rior  i — *., 

Tdnffin-  Tm  iiitbm  River,  Oreg.,  lielow  ...,, 

I  rU'iTtrt  Tit*^  ii,  \  a ., 

\  mr;  iinl  n^ivf^n  Harbor,  MaM 

\  ir\rynr<l  Sotnul.  Ma»ii 

Wniiiiti-.'toTK  Ih'l.,  i  hrinttlana  River , 

Wwatioke  i,«i*  a»ucr)»  rt'inoval  of  wreck  of,,, . 

Wyoming,  eiami  uailim  of  resdrroit  ei  tea  in 

r 

Y- 

Talobtithn  Hirer,  Misi.,  con«tTTictton  of  bridge  Acroa», 

Tambill  Rivfir.  <"*rejf„  improveoietit  of , 

Yaqninn  V  '     ^.,  improvement  of 

Yaquitm  :  '^,,ex;iirMnHlion  of 

TftKoo  ana  .  .  ippi  Vftll«y  Railroad  Company i  Urlil| 
Yu/oo  Kivor,  Mim.  : 

Hritt^^t!  at  Greenwood,  conitrnction  of ......... 

Iniprovenieiit  at  mouth,  including  Viok»biirg  Harbi 

improvfim*^iit  of 

YeHuw  Mill  Tond,  Bridgeport  Harbor,  Conn.: 

Constrtietiim  of  bridge  acroua 

Improvement  of  (*<»*  Bridgeport  llart>or) 

Yellowstone  River,  Mont,  and  N,  Dak,,  improvement  o 
Yonkeni,  N\  Y.,  entabliehmeiit  of  harbor  linea  in  Hudiio 

York  River,  Va..  improvement  of. 

Yongbiogh^-ny  I^iver,  Pa,,  rveonetmetion  of  bridge  ocr 

port  anVl  Reynoldton 

Yonnga  Bay,  Greg.,  construetion  of  bridge  aoroai 

o 
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